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To: File Date: February 28, 1994

From: J. Hylka J/
Subject: Calculation of Inhalation Dose Conversion Factor for Th-230 @ 20-um AMAD

I telephoned 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-um AMAD default
value in the RESRAD computer code to reflect actual expected AMADs of 20 ym at
the UMTRA Project sites. Current Dose Conversion Factors (DCFs) for inhalation
(mrem/pCi) of the various radionuclides at 1-um 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 tor inhalation of the particular nuclide; again, in this case, Th-230.

The method used to calculate particle size corrections to committed dose equivalent
(H.,) per intake of unit activity (Sv/Bq) of Th-230 for AMADs other than 1 um is given
in ICRP-30. The results of these calculations for an AMAD of 20 um 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 pum) of 0.07 mrem/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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Sunmery ¢ TH-230 CLEANUP CRITERTA - OUTOOOR - WIND - WITH INTERNAL CONTRIBUTION

File : CLEAN.BC

Dose Conversion Factor (and Related) Parameter Summary

T ® Lurrent *
Meny © Parameter " value * pefault
H86366400800040000042000000584655006AR8A80A0BAAGBANADBABGAAR0ANAAGAANPAEANAAIANSICASAAANGAAACAAAANADAGABAGS
A1 ® Ground external gamma, volume GCF's, (mrem/yr)/(pCi/em**3): ° @
A1 ° Pb-210+D , soil dersity = 1.0 g/cm**3 ® 4.870€-03 ° 4 .B70€-03
A1 ? Pb-210+D , soil density = 1.8 g/cm**3 ® 2.3106-03 © 2.310€-03
‘.‘ L] L L]
A1 " Ra-226+D , soil density = 1.0 g/em**3 ® 1.5506+401 © 1,5506+01
A1 " Ra-22640 , soil dernsity = 1.8 g/cm**3 ® B.560E+00 ° 8.560E+00
.,1 « L3 °
Al " Th-230 |, soil density = 1.0 g/cm**3 ¢ 2.M106-03 * 2.110e-03
A-1 " Th-230 |, soil density = 1.8 g/cm**3 ® 1.030£-03 * 1.030€-03
A3 " Depth factors, ground external gamma, dimensionless: a -

A3 Pb-210+D , soil density = 1,0 g/em**3, thickness = .15
A3 ° Po-210+D , soil density = 1.0 g/cm**3, thickness = 0.5
A3 Y Pb-210+D , soil density = 1.0 g/em**3, thickness = 1.0
A-3 " Pb-210%D |, soil denrsity = 1.8 g/em**3, thickness = .15
A-3 ° Pb-210+D , soil density = 1.8 g/em**3, thickness = 0.%
A-3 7 Pb-210+0 |, soil density = 1.8 g/om**3, thickness = 1.0

* 8.B0CE-01  B.B00E-01
* 1.000E+Q0 * 1.000£+00
® 1.0006+00 ® 1,000E+00
9.700E-01 * 9,700€-01
" 1,000E+00 * 1.000€+00
® 1.000E+00 ° 1.000E+00

g 3.3 3 3 9
s

A3 ° Ra-226+0 , soil density = 1.0 g/cm**3, thickness = .15 m ® 6.300E-01 ¢ 6.300€6-01
A3 ° Ra-226+0 , soil density = 1.0 g/em**3, thickness = 0.5 m " 9.200E-01 ° 9.200E-01
A-3 7 Ra-226+0 , soil density = 1.0 g/cm**3, thickness = 1.0 m “ 1,000E+00 ° 1.000E+00
A3 Ra-226+0 , soil density = 1.8 g/cn**3, thickness = .15 m * 8.500€-01 * 8,500€-01
A3 ° Re-226+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1,0006+00 * 1,000€+0C
A3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = 1.0 m % 1.000E+00 * 1.000€+00

A3 ° Th-230 |, soil density = 1.0 g/cm**3, thickness = .15 m * 9.3006-01 * 9, 300€-01
A-3 ° Th-2%0 |, soil density = 1.0 g/cm**3, thickness = 0.5 m ? 1.0006+00 * 1,000E+00
A-3 F Th-230 |, soil density = 1,0 g/em** 3, thickness = 1.0 m ° 1.000€400 ° 1,000E+00
A3 " Th:230 , soil density = 1.B g/cm**3, thickness = 15 m ¢ 1.000€+00 ° 1,000E+00
A3 ° Th-230 , soil density = 1.8 g/em®*3, thickness = 0.5 m ¥ 1,000E+00 ® 1.CO0E+Q0
A3 " Th-230 |, soil density = 1.8 g/en**3, thickness = 1.0 m * 1.000E+00 ° 1.000E+00

L L L
B-1 " Dose conversion factors for inhalation, mrem/pCi; . ¥
B-1 * Ph-210+0 ® 2.100E-02 ° 2.100E-02
81 " Ra-226+D * 7.900€-03 * 7,900£-03
B-1 “ Th-230 “ 2.6006-01 ° 3.200€-01
r » Ta
D=1 * Dose conversion factors for ingestion, mrem/pCi: * =
D=1 * Pb-210+D ¢ 6.TOUE-03 “ 6,700E-03
B-1 " Ra-226+D " 1.1006-03 * 1.100€-03
D1 " Th-230 ® 5.3006-04 ° 5.300£-04
- » L
D-34 © Food transfer factors: - 5

D=34 ° Ph-210+0 , plant/soil concentration ratio, dimensionless ¢ 1.000€-02 * 1.000€-02
D34 * Ph-2104D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) ° B.,000E-04 ° 8.000E-04
D34 * Pb-210+D , milk/livestack-intake ratio, (pCi/L)/(pCi/d) ® 3.000£-04 ° 3.000€-04

D-34 * Ra-226+D , plant/soii concentration ratio, dimensionless * 4.0008-02 ° 4.000€-02
D-34 ° Ra'226+0 , beef/livestock-intake ratio, (pCi/kg)/(pCizd) ® 1.000€-03 ° 1.000€-03

D34 ° Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCizd) ® 1.000€-03 * 1.000¢-03

hl_x“:m—-hm—‘.' b Adnan s e W T TRe——- e e e B e R = e bl SR

L

L
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File 1 CLEAN,8C

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

N * QCurrent ° *  Parameter
Merw ° Parameter ?  Value ° Default ° Name

D-34 ® Th-239 , plant/soil concentration ratio, dimensionless * 1.0006-03 ® 1.0006-03 ® RTF(C 3, 1)
D-34 ® Th-230 |, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ? 1,000E-04 * 1.000E-04 * RYF( 3,2)
D-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5_000E-06 ° 5.0006-06 ° RTF( 3,3)

- o £ o
p-5 *© Bloaccumulation factors, fresh water, L/kg: » * N
D5 ° Pb-210+0 , fish * 3,000€+02 © 3.0006+02 ° BIOFAC( 1,1)
D=5 * Pb-21040 , crustacea and mollusks * 1.000E+02 ° 1.000E+02 * BIOFAC( 1,2)
ﬂ.s L ] e 2 o
U5 ° Ra-226+D , fish “ 5.000e+01 ° 5.000E+01 ° BIOFAC( 2,1)
D=5 * Ra-226+D , crustacea and mollushs * 2.500€+02 ° 2.500E+02 ® BIOFAC( 2,2)
b5 ° 6 o o
D=5 * Yh-230 , fish ° 1.000E+02 ° 1.0006+02 ° BIOFAC( 3,1)
D-5 ° Th-230 |, crustacea and mollusks ® 5.0006+02 " 5.000e+02 " BIOFAC( 3,2)

BEELRUREECERORELOREONCOREREREOEROPEPNREREERELCABCEPLELRRECLERRERRUSROCOERERORLLERELERREEELLEBARPRRERERDE
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Site-Specific Parameter Summary

2 o User s o Used by RESRAD ¢ Parameter
Menu * Parameter ¢ Input  * Default ° (If different from user input) ° Name
S4A80EABGAAHAABAAAANAGAARAAAAASALAAANAGAANNANAADABABNAGERAEASAAARAN0ANNLBAA8AA0PAAAAAAAEARNAAAARAARAARAANGABAGAGESAARRNAGAAAAS
RO11 ° Area of contaminated zone (m**2) ® 1.000E+02 ° 1.000E+04 © . © AREA
RO11 ® Thickness of contaminated zone (m) ¢ 2.0006+00 ° 2.000E+00 ® THICKO
RO1Y * Length paraliel to aguifer flow (m) * 1.000E+02 * 1.0008+02 ° ® LCZPAQ
RO1Y © Basic radiation dose Limit (mrem/yr) * 1.000€+02 " 3.000€+01 ° ? BRLD
ROYY ° Time since placement of materisl (yr) * 0.000E+00 * 0.000E+00 © "1
RO11 " Times for calculations (yr) ® 1.000€+00 ° 1,000€+00 * ¥ I8 2
RO11 * Times for calculations (yr) * 3.000E+00 ° 3.000€+00 * R {4 })
RO ° Times for caleulations (yr) ® 1.000E+01 * 1,000E+01 ® ST &)
RO11 “ Times for calculations (yr) ¥ 3,0006+0% ° 3.000E+01 RT3
RO11 © Times for calculations {yr) " 1,000E+52 * 1.000E+02 ° L (-}
RO1Y ® Times for calculations (yr) " 3.0006+02 “ 3.0006+02 ° .- bl
ROY1 * Times for calculations (yr) ? 1.,000€+03 * 1.000E+03 * ° T 8)
ROTY ¥ Times for calculations (yr) ? not used * 3.000E+08 © "
RO11 ” Times for calculations (yr) “ not used ° 1.000€+04 ° c 110

- 3 ] - 2
RO1Z ® Initial principal radionuciide (pCi/g): Th-230 * 1.000E+00 * 0.000E+00 ¢ * s B
RC12 * Concentration in groundwater (pCi/iL); Th-230 ° not used ° 0.000E+UD ¢ S WU 3)
RO13 * Cover depth (m) " 0.000E+00 © 0,0008«00 ° " COVERO
ROY3 © Density of cover materiul (g/cm**3) “ not used ° 1.500€+00 ° ° DENSCV
RU13 * Cover depth ercsion rate (mfyr) * not used " 1.000E-03 ° ° vey
RO13 ® Density of contaminated rone (g/cm**3) “ 1.500€+00 * 1.5008+00 ° ¢ DENSCZ
RO13 * Contaminated zone erosion rate (m/yr} * 1.000E-03 * 1,000e-03 © =L bl
RO13 ° Contamipated zone total porosity ® 4.000E-0Y © 4.000E-01 © * TRC2
RO13 ° Contaminated 20ne effective porosity ® 2.000£-01 ° 2.000€-01 ° Ll L
RO13 © Contaminated zone hydraulic conductivity (m/yr) ° 1.000E+01 * 1.000g+01 * * HCCZ
RO13 ° Contaminated zone b parameter * 5.300E+00 ° 5.300E+00 ® BCZ
RUT3 ° Humidity in air (g/m**3) * not used ° 8.D00E+D0 ° ? MUMID
RO13 ° Evapotranspiration coefficient ® 5.,000e-01 * S.000E-01 ° “ EVAPTR
ROTS “ Precipitation (m/yr) * 1.000E+00 © 1.0008+00 ° ® PRECIP
ROT3 ° lerigation (m/yr) * 2.000E-01 ° 2.000E-01 * Gl 1
ROIS ° irrigation mode " overhead * overhead ° “ IDITCH
ROTS * Runoff coefficient “ 2.0008-01 * 2.000E-D1 * ” RUNOFF
ROV ° watershed area for nearby stream or pond (m**2) ° 1.000€+06 ° 1.000E+06 ° “ WAREA
ROIZ ° Accuracy for water/aoil computations * §1,0006-03 * 1.000E-03 © aus ° EPS

L3 ® " 3 s
ROT& ° Density of saturated zone (g/cm**3) * 1.500e+00 ° 1.5006+00 ° s ® DENSAQ
RO * Saturated zone total porosity * 4.000€-01 * 4.000E-01 * vel ®1Ps2
ROY4 ° Saturated zone effective porosity © 2.D00E-01 * 2.000E-01 * 12374
ROYS ° Saturated zone hydreulic conductivity (m/yr) ¢ 1.000€+02 © 1.000€+02 " * WCSZ
ROY4 ° Saturated 2one hydraul ic gradient * 2.000E-02 ° 2.000E-02 ° ° HGWT
ROY4 ° Satyrated rone b parameter ® 5.3006+00 ° 5.300e+00 " “ Bs2
ROY4 * Water table drop rate (m/yr) * 1.000€-03 * 1.000€-03 ° ° T
RO14 ° Well pump intake depth (m below water table) ® 1.0006+07 ° 1,000E+01 ° ° DWIBWT
RD14 ° Model: Worxiispersion (ND) or Mass-Balance (MB) ° ND “ ND K © MODEL
RO " Individual’'s use of groundwater (m**3/yr) ® not used ° 2.5008+02 ° ° UN

" s ° - o
RO1S * Number of unsaturated zone strata “1 *1 R ° NS
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Site-Specific Parameter Summary (continued)

¥ *  User * ” Used by RESRAD ® Parameter
Meru 7 Parameter *  Input  ° Default ° (If different from user input) ° Name
MWldiﬂﬁlm“MGb“iéiéa&a'“iiéa'ééé6‘665éa'aéiéiil\éé&biﬂéi‘t“é“‘ii“iﬁﬁ‘ﬁii“iiﬂi‘éi‘l&“mtmm
RUIS ° Unsat. zone 1, thickness (m) * 4.0D0E+00 ° 4.000E+00 ° ° M)
RO15 ° Unsat. zone 1, soil density (g/cm**3) * 1.5006+00 * 1.5008+00 ° " DENSUZ(1)
RO1S ° Unset. zone 1, total porosity ® &.000E-01 © 4.000E-01 ° * TPUZ(Y)
RO15 ° Unsat. zone 1, effective porosity ® 2.000€-01 ° 2.000e-01 * * EPUZ(1)
RO1S ° Unsat. 2one 1, soil-specific b parameter * 5.300E+00 ° 5.300€+00 ® ° Bu2()
RO15 ° Unsat. zone 1, hydraulic conductivity (m/yr) ® 1.000E+01 ° 1.000€+0Y *® .- ® HCUZ(1)

o o ® a o
ROY6 ° Distribution coefficients for Th-230 ° * . 4
RO16 °  Contaminated zone (cm**3/g) " 6,0006+04 * 6.000E+06 * * poNucce 3)
ROV6 ° Unsaturated zone 1 (cm**3/g) ® 6.000E+04 * 6.000E+04 ® DCNUCU( 3,1)
ROYE *  Saturated zone (cm**3/g) * 6.000E+04 ° 6.000E+04 ° ° DCNUCSC 3)
ROYE *  Leach rate (/yr) * 0.000E+00 * 0,000€+00 * 2.778E-06 " ALEACH( 3)
RO16 ©  Solubility constant Y (.0D0E+00 ° 0.000E+00 * not used ° SOLUBK( 3)

" 3 “ L] L]
ROY6 * Distribution coefficients for daughter Pb-210 * o - T
RO16 °  Contaminated zone (en**3/g) ® 1.000E+02 ° 1.000€+02 ° ® peNucel 1)
RO16 °  Unsaturated gone 1 (cm**3/g) “ 1.0006+02 * 1.000€+02 ° ® peNucuC 1,1)
RO16 *  Saturated zone (cm**3/g) * 1,000E+02 * 1.000£+02 * " DONUCSC 1)
ROVE ©  Leach rate (/yr} * 0.0006+00 “ 0,000€+00 ° 1.663E-03 ® ALEACHC 1)
RO16 *  Salubility constant * 0.000E+00 © 0,000€+00 * not used * soLUBK( 1)

L e L] © .
RO1E * Distribution coefficients for daughter Fa-226 v . * u
ROVE °  Contaminated zone (cm**3/9) ® 7.0008+07 * 7,0006+01 ° ¢ DCNUCCC 2)
ROY16 *  Unsaturated zone 1 (cm**3/g) ¢ 7.000E+01 * 7.000g+01 © ° DENUCUL 2, 1)
RO16 *  Saturated zone (cm**3/g) ® 7.000E+01 ¢ 7.000E+01 ° “ DCNUCS( 2)
ROVSE °  Leach rate (/yr) “ 0.000E+DD * 0.000E+00 * 2.374E-03 “ ALEACH( 2)
RO °  Solubility constant * D.000E+00 ° 0.000E+00 * not used ° SOLUBK( 2)

o @ e o L]
ROI7 ° Inhalation rate (m**3/yr) * B.4ODE+03 “ B,40DE+03 * ® INHALR
ROI7 * Mass loading for irhalation (g/m**3) " 2,000E-04 ° 2.000€-04 ° 7 MLINK
ROV? ® Dilution length for airborne dust, inhalation (m)° 3.0008+00 ° 3,0008+00 © M
RO17 ° Exposure duration “ 3.0006+01 * 3.000€401 ° A 1)
RO17 * Shielding fector, inhalation  _1.000E400 “ 4.000E-01 ° o ® SHF3
RO17 * Shielding factor, external gamma © 1.000E+0C * 7.000€-01 ® ° BHF1
RO17 * Fraction of time spent indoors * 0.D00E+00 * 5.000E-01 ° ~os “ FIND
RO17 © Fraction of time spent outdoors (on site) °_—-1—OGOE#OO“ 2.5006-01 * ° FOTD

RUA? * Shape factor, external gamma 2 T.EoEIod"" 1.000€+00 * - * FsY
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Site-Specific Parameter Sunmary (continued)

o 7 Uses L * Used by RESRAD ° Parameter
| Mery © Parameter " input  ° Default ° (If different from user input) ° Name
BO8A5640800448408050000088008880084840004800880000A85404FH0H8AA55A000AAHANAARANA0AAANA040004440400044003848004809000884854000A00004
' ROT7 ° Fractions of annular areas within AREA: » E . ¢
‘: RO17 “  DOuter annular radius (m) = «(1/0) * not used ° 1,000E+00 ° © FRACAL 1)
‘! ROY7 ©  Outer annular radius (m) = «(10/0) ° not used ° 1.000E+00 ° ® FRACA( 2)
| ROA7 ©  Outer annular radius (m) = «(20/D) * not used * 1.000£+00 ° “ FRACAC 3)
! ROY7 " Ourer annular radius (m = «(50/0) ® not used * 1,000E+00 ° * FRACA( 4)
f. RO17 *  Outer annular radius (m) = «(100/0) * npot used ° 1.000£+00 ° " FRACA( 5)
‘. ROAT *  Outer annular radius (m) = «(200/0) ® not used ° 1.000E+00 * s * FRACAC &)
]' ROV7 *  Outer annular radius (m) = «(500/0) " not used * 1.000E+00 ® " FRACAL )

ROT7 *  outer annular radius (m) = «{1000/D) * pet used ° 1.000£+00 ° ® FRACA( 8)
il ROYZ °  Outer annular radius (m) = «(5000/0) ? not used ° 1.000g+00 ° " FRACAC 9)
" RO17 *  Outer annular radius (m) = «(1,E+04/0) ® not used ° 1,.000+00 ° “ FRACACI0)
ROI7 " Duter annular radius {(m) ¢ «(1,E+05/D) " not used ° 0.000E+00 *° ° FRACA(11)
PT © outer annular radius (m) = «(1,E+06/0) ¢ not used * 0.0006+00 *° " FRACA(12)
, ROAB * Fruits, vegetables and grain consumption (kg/yr) * 1.6008+02 ° 1,600£+02 ° " DIET(Y)
] ROI8 * Leafy vegetable consumption (kg/yr) * 1, kD0E+0Y * 1,400E+01 ° “ DIET(2)
| ROTB * Milk consumption (L/yr) " 9.200E+01 © 9.200E+01 ° " DIET(3)
ROVE ° Meat and poultry consumption (kg/yr) " 6.3008+0G1 " 6.300E+01 © ° DIET(4)
RO1B ° Fish consumption (kg/yr) * 5.400E+00 ° 5.400E+00 ° * DIET(S)
s ROV8 * Other seafood consumption (kg/yr) * 9.000E-01 * 9,0006-01 ° "o ° DIET(6)
* ROIB * Soil ingestion rate (g/yr) * 36508401 ° 3.650E401 ° . * s01L
R012 ° Drinking water intake (L/yr) " 5.100£+02 * 5.100E+02 ° .= * pwl
RO18 * Contamination fraction of drinking water ® 1.000€+00 * 1.0008+00 ° ° FDW
: RO18 ° Contamination fraction of household water * 1.000€+00 * 1.0C0E+00 * ° FHHW
ROIB © Contamination fraction of livestock water “ 1,0006+00 * 1,000£+00 YOFLW
RO1B * Contamination fraction of irrigation water * 1.000E+00 © 1.000E+00 ° 7 FIRW
RO1B ° Contamination fraction of aquatic foocd “ 5.000E-01 * 5,000€-01 “ FRY
RO18 ° Contamination fraction of plant food €1 L) 2 0.500€-01 ® FPLANT
RO18 ° Contamination fraction of meat ¥:1 % | . 0.500€-02 " FMEAT
ROTE * Contamination fraction of milk .y 8.1 - 0.500¢-02 o OFMILK
° “ o ] -
R019 " Livestock fodder intake for meat {(kg/day) ® 6.BOCE+DT © 6.BO0E+0Y ° “ LFIS
ROYY “ Livestuck fodder intake for milk (kg/day) “ 5. 5008401 © 5.5006+01 * " LFl1é
RO1® ° Livestock water intake for meat (L/day) * §.000E+01 " 5.000E+01 * " LWIS
RO19 © Livestock water intake for milk (L/day) ® 1.600E+02 ° 1.600£+02 ° “a ¢ LWlé '
ROY9 * Livestock soil intake {(kg/day) * 5.000€-01 * $.000€-01 wrs “LSI
RO19 * Mass loading for foliar deposition (g/m**3) “ 1,000€-04 “ 1,000€-04 °© “ hia ° MLFD
RO1Y “ Depth of soil mixing tayer (m) ® 1,500e-01 * 1,500€-01 “ ° DM
RO1% ° Depth of roots (m) % 9.0006-01 ¢ 9.000E-01 ° ¢ pROQT
RO19 ° Drinking water fraction from ground water ® 1,000E+00 * 1,DO0E+0O © © FGWDW
RO19 ° Household water fraction from ground water “ 1,000€+00 ° 1,0006+00 * “ FGWHM 1
RO1® ° Livestock water fraction from ground water ? 1.0006+00 * 1,000£+00 * * OFLWLW
RDY® ° Qrrigation fraction from ground water “ 1.D00E+00 ® 1.000E+00 * “ FOWIR
& e o - o
€14 ° C-12 concentration in water {g/cm**3) " not used ° 2.000€-05 ° C12WIR
€% * £-12 concentration in contaminated soil (a/9) " not used “ 3,000E-02 * ¢ gr2cz
€14 ° Fraction of vegetation carbon from sofl * not used ° 2.000E-02 ° * CsoIL
Cl * Fraction of vegetation carbon from air * not used ° 9.800E-07 “ CAIR
€16 " C-Y evasion layer thickness in soil (m) ® not used " 3,0008-01 ° ° DMC
Ci& " C-1%& evasion flux rate from soii {1/sec) ‘ not used " 7,000€E-07 ° “ EVSN
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Site-Specific Parameter Summary (continued)

e ® User " P Used by RESRAD °  Parameter
Menu * Parameter T Input  ° Default ° (It different from user input) ° Name
tllditi&téi&tlﬁ‘t6.‘6&&:06&.6tioio‘ét&téaaaaaéiaaétéabaéeaaaéaéadanaeitﬁaétataéaoédiétéi&tahntiaaa&aAéinliiéé‘iot‘lt‘t‘ltii‘ii“
Cl4 ° €12 evasion flux rate from soil (1/sec) ® not used ° 1,000E-10 ° = " REVSN
€14 “ Fraction of grain in beef cattie feed * not used " B.000E-01 ° e “ AVEGA
€14 * Fraction of grain in milk cow feed ¢ not used " 2.0006-01 °© ® AVFGS

¢ & o 'Y v
RO21 * Thickness of building foundation (m) ® not used ° 1.5006-01 ° “ FLOOR
RO21 “ Bulk density of building foundation (g/cm**3) * not used ° 2,400E+00 ° ® DENSFL
RO21 ° Total porosity of the cover material * not used ° 4.000E-01 ° e * TPCV
RO21 ° Total porosity of the building foundation ® not used ° 1.000E-01 ° * TPFL
RO21 * Volumetric water content of the cover material ° not used “ 5.0006-02 ° o ® PH20CY
RO21 “ Volumetric water content of the foundation ® not used ° 3.0006-02 ° ® PH20FL
RO21 ° Diffusion coefficient for radon gas (m/sec): -- » y :

021 *  in cover material * not used * 2.000E-06 ° ° DlFcv
RO2% in foundation material " not used ° 3.000E-07 ° ® DIFFL
RO21 * in contaminated zone soil * 2.000g-06 * 2.000E-06 ° s ° DIFCZ
ROZ1 ° Radon vertical dimension of mixing (m) ¢ 2.000€+00 * 2,000€+00 * © HMIX
RO21 ° Average annual wind speed (m/sec) * 2.000€-02 ° 2.0008+00 ° ? WIND
ROZ1 ° Average building air exchange rate (1/hr) “not used ° $.000E-D) * ® REXG
RO2Y * Height of the building (room) (m) * not used ° 2.5008+00 ° “ HRM
RO2Y ° Building interior area factor “ not used “ 0.000E+00 " code computed (time dependent) ° FAl

RO21 ° Building depth below ground surface (m) * not used ° 1.000E+00 ° - ° DMFL
ROZ21 ° Emenating power of Rn-222 gas * 2.5006-01 * 2.500€-01 * “ EMANACY)
RO2Y ° Emanating power of Rn-220 gas * not used * 1.5008-01 © . O EMANA(2)

BHEEOLNELLERNECeEabiiereepiOieiipdretrtn PeetiereatOrEieUreerneetertleietrttrrreuf etnietiprotineerortenontecobsolBeseserobrests

Summary of Pathway Selections

Pathway » User Selection
aAsddadaanaddsandadadadadadsassdiaiadananssidanaadas
1 < external gamma t active
2 inhalation (w/o radon) active
3 -« plant ingestion - active
& -+ meat ingestion ' active
5 <« milk ingestion . active
& -~ aquatic foods i active
7« drinking water B active
8 -+ soil ingestion s active
9 <~ radon - active

RO COCBROLLCLDRLROCLHEERCOCOLULLORLODREPLEERREROE
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i:: Contaminated Zone Dimensions Initial Sail Concentrations, pCi/g
L. #404084040680480000300845444 FETERTEEFEEREEEEREEEET FYEEERFERERE)
: Area: 100.00 square meters Th-230 1.000€+00

| Thickriess: 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)
' ABEA806638044044080404584000004508048084400004004000008040000840A0a0A0H048
t (years): O, 000E+00 1.000E¢00 3.000£+00 1.000E+01 3,0006+01 1.0006+2 3.000E+02 1.000£+03
TDOSE(t): 3.437¢-01 3.4826-01 3.S5726-01 3.BB84E-01 4. 75BE-01 7.516E-01 1.3006+00 1.951E+00
M(t): 3.4376-03 3.4B2E-03 3.5726-03 3.BB4E-03 4.758E-03 7.516E-03 1,300E-02 1.951€-02

Maximam TDOSE(t): 1.9%91E+400 mrem/yr at t = 1,000£+03 years

-
B e e e o A N Rt aaat * TR - ——t A, i N ' Y - 3 )
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- WIND - WITH INTERNAL CONTRIBUTION

Total Dose Contributions TDOSE(:,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Tatal Dose At t = 0,000E+00 years

Ground
EEEEEEEEEEEEEERY]
mrem/yr fract.
AhdAaAsAS Anadasa
1.1126-03 0.0032
seoeceene eeeced
1.1126-03 0.0032

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) amdd

Water
adadbsdnddasaaan
mrem/ yr
Aadadasas Addaaa
0.0008+00 0,0000

fract.

peenpeRos esonop

0.000E+00 0.0000

all water independent and deperdent

Water Independent Pathways (Inhalation excludes radon)

inhalation
Adddaaddaadaaanaa
mrem/yr  fract.
AasAdadas Addasa
3.360E-01 0.9776
eecpneeer eeceae
3.360E-01 0.9774

Radon
daanaasaassaanaa
mrem/yr fract.
L4a304884 aaAAd0
0.0008+00 0.0000
epoeseeee feceee

0.000E+00 0.0000

Plant
@anadanansdasaaada
mram/yr fract.
aAdassaan aaasds
4.636e-03 0.0135
gepeeecee cececee
6.636E-03 0.0135

Meat
aadadaadsaddansa
mrem/yr fract,
bandasasa ddasas
9.508E-06 0,0000
ceccégeee ceecee
9.508€-06 0.00G0

As mrem'yr and Fraction of Total Dose At t = 0. 000E+D0 years

Fish
aasaanadsandasaa
mrem/yr  fract.
addAadada aasaaa
0.000E+00 ©.0000
éoeepeege eeeced
0.000E+CO ©.0000

water Dependent Pathways

Radon
aadaasaaandaaasad
mrem/yr fract,
aadaddana aadaaa
0, 000€+00 0.0000
eegeoPone Poerse
0.000£+00 0.,0000

pathways .,

Plant
adadaaaaannasana
mrem/yr fract.
Aasadsasa aaaddaa
0.C00E+00 0.0000
eoacepere coeees

0.000€+00 0.0000

Meat
aadadddasndrasnas
mrem/yr
Aaaadadad padaah
0.000¢+00 0.0000
ceetpeeee eoepee
0.000€+00 0.0000

fract,

Milk
aanadaadsaaaanadd
mrem/yr fract.
adaddadaa adsaad
6,780€E-07 0.0000
epceceoee edeeed
6.780E-07 0.0000

Pathways (p)

Milk
dandndssasasdada
mrem/yr fract.
aaaasands aadaada
0.000E+00 0.0000
eoecEecee fereee
0.000+00 0,0000

Soit
adaanasasddddaida
mrem/yr fract.
ddaansasa asdbdaa
1.9356-03 0.0056
ececerene eeceed
1.9356-03 0.0056

ALl Pathways*
asddasasanaadaas
mrem/yr fract.
anazasaaa dadada
3.437€-01 1.0000
Beceeecee eeesee
3.437E-01 1,0000
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Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrenm/yr and Fraction of Total Dese At t = 1.000E+00 years
Water Independent Pathways (inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk

Radio- 2ha84aba8A43044a ANAHAAANAASAAAAG GANA0BADADAGARAS A4A6408LAAAAAGAA AAAAAANAGAASNAAA AFAAAAAAGSABAAAS
Nuclide mrem/yr fract., mrem/yr fract, mrem/yr fract. wrem/yr fract, mrem/yr fract., mrem/yr fract.

4088668 adbaadaas Aaddsd
Th-230 4.929¢-03 0.0142
BBepece PépEcRERR PEEOLe

Aadasaasa aaansa
3.3608-01 0.9650
egeepeese coceer

Gaaaadasa adnaaa
5.039€-04 0.0014
fepRecece eedcce

asaanadsd dadaah
4,.B06E-03 00,0138
efeeecece veeece

danaaaasd asnasa
1.000E-05 0.6300
ceedeeore eeepen

LEEEFFEEEREFTETT )
1 276€-06 0.0000
soBgeeeed cedece

Total 4.9296-03 0.0142 3.3606-01 0.9650 5.0G30E<D4 0,0014 4.B0GE-03 0.0138 1.000£-05 0.0000 1.276€-06 0.0000
Total Dose Contributions TDOSECT,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1, 000E+00 years
Water Dependent Pathways
Nater Figh Radan Plant Meat Milk
Radio: A640408484006490 88ARAAAAAGARANAA HAANSAAAAARAGAAA AAGNABNANGAAANDS A0ADAAAADAAAGAAY AdBENAAAAAGAAAGE
Nuclide mrem/yr fract. mrem/yr . ract, mrem/yr fract. mrem/yr fract. mrem/yr {fract. mrem/yr  fract,

8348444 HAddaAAAY AdAaGa
Th-230 0.006E+00 €. 0000
sedfere voeepente eéeche
Tatal  0.000E«ND 00,0000

ANAaABAND AdddaA
0.000E+00 0.0000
senelenee eeppee
0.000€+00 0.0000

anaasdada Asdand
0.000g+00 0.0000
eeeeferer fPpRee
0.0008+08 (.0000

*Sum of all water independent and dependent pathways.

AddBasaas asaadd
0.000e+00 0.0000
cepnecece eoecee
0. 000€+00 0.0000

addaadaas aahaaa
0.000e+00 0.0000
oepeeeree eécéee
0.000£+00 0.0000

aaaadnaas adbdaaa
0.000€+00 0.0000
cececeene ececce
0.000€+00 0,0000

B L Sy S — T —

Soit
dadhsasasadnaasd
mrem/yr fract,
aaaadanss dadads
1.936E-03 0.0056
eepecteee eerede
1.936€-03 0.0056

ALl Pathways*
Adnaanaahnsnaaas
mrem/yr fract.
Adadanana ansdds
3.(82E-01 1.0000
eceeectee eegode
3.482E-01 1.0000
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Ground
. Radio- s6aseAABAGARAASS

; Nuclide mrem/yr fract,
8448004 AddanAsaa dsadas
Th-230 1.253E-02 0,0351
féepcee prcceene Beeade

| Total 1.253€-02 0,0351
]
|
|
Water
Radio- aaddaaadadnadsaaa

Nuclide mrem/yr fract,
dadaNAA AdBAAAAAA adadsa
Th-230 0.0G0E+00 0.0000
ebepiae concbrede eiéces
Total  0,000£+00 0.0000
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‘ Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years

water Independent Pathways (Inhalation excludes radon)

Inhalation
ddaansardaasndana
mrem/yr fract.
baadAshal addasa
3.360€-01 0,9408
céeppeece ceeree
3.360€-01 0.9408

Radon
mrem/yr fract.
as50dddaa AGasaa
1.507€-03 0.0042
seseeeser veeepe
1.507e-03 0.0042

Plant
aasaaddnsasdanss
mrem/yr  fract.
Aaadaasas Adasas
5.166E-03 0.0145
ceecocecte eevees
5.166E-03 0.0145

Meat
daaasasdaaaaadaa
mroem/yr  fract.
AdndAanasd Aadaaa
1.107e-05 0.0000
secgeecee eceeee
1.107e-05 0.0000

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

As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years

Fish
sahbaadaanddaaaa
mrem/yr fract,
andhaasaa danaas
0.000€+00 0.0000
eeécoeene eeteec
0.000£+00 0.0000

Water Dependent Pathways

Radon
ddaadasaddoassan
mrem/yr tract,
Aaadndahs aadaaa
0.000€+00 0,0000
eeeeepcee eoeeece
0.000E+00 0.0000

*3um of all water independent and dependent pathways.

Plant
EEEREEEEERECEREY
mrem/yr fract.
adaddaasa sadaad
0.0n0E+00 0.0000
eceopecee cepees
0.000E+00 0,0000

Meat
asaadasdradadanas
mrem/yr fract.
Adasaaana addadd
0.000E+00 0.0000
ceceadere oedted
0.000€+00 0.0000

Pathways (p)

Nilk
saasadaadiaadasad
mrem/yr fract.
EECEEEEEEREFEETT )
2.504€-06 0.0000
eeeeecee ceecnd
2.5046-06 0.0000

Pathways (p)

Milk
EELEEEEFEEEETEEE]
mrem/yr fract,
danadanas adasad
0.000e+00 0.0000
feecectre edeced
0.000£+00 0.0000

Soil
Adassdaanadadsda
mrem/yr fract.
FEEEEEEERN FEEYT]
1.941€-03 0.0054
eeccecece écééee
1.941€-03 0.0054

ALL Pathways*
daaddaaansaadasa
mrem/yr fract.
EEEELEEEEREEEELE]
3.572e-01 1.0000
eecccede ceeeee
3.5726-01 1.,0000



Residual Radioactivity Program, Version 5.03
Sumnmary : TH-230 CLEANUP CRITERIA - OUTDOOR -

File

Radia-
Nuc | ide
FETELEEY
Th-230
eececee
Total

Radio-
Nue | ide
adadaad
Th-230
éepepce
Total

*Sum of

1 CLEAN . BC

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

Ground
Aaadansasassanaas
mrem/yr fract.
AdAbARDAL BadAAS
3.880€-02 0.09%9
fedeedend epéoto
3.8806-02 0.0999

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuc|ides (1) and

Water
dadbabsasdaaaana
mrem/yr  frace,
4dbaANA0S Aadnada
0.000E+D0 0.0000
pedenpesd ceecee
0,0006+00 0, 0000

all water independent and dependent

02/24/94

12:08 Page 12

WIND - WITH INTERNAL CONTRIBUTION

As mrem/yr and Fraction of Total Dose At t = 1,0008+01 years

Mater Independent Pathways (Inhalation excludes radon)

Inhalation
Aaaahasaadahaana
mrem/yr fract,
AdhadAaea darsds
3.360E-01 0,865
apeeeneRe eeceen
3.360E-01 0.8851

Radon

Plant

Meat

AAGANANAANARAANG  B8ANAANAAANAGAAN BAAASADANAAAAANA

meem/yr  fract.
aaahaassa adaaaa
4,9726-03 0.0128
ceppeepde fepeee
4.9728-03 0.0128

mrem/yr fract,
anansaadd asdasa
6.6216-03 0.0770
fbpeteene pperés
6.621€-03 0,0170

As mrem/yr and Fraction of Tetal Dose At t

Fish
faaaaanadanaiana
mrem/yr fract,
Kadpadand Aaanaa
0.000E+00 0.0060
eheereeet ceppee

0.000E+00 0.0000

Water Dependent Pathways

Radon
Adasdadndanasian
mrem/yr fract,
adaasnads adaasa
0.000e+00 0.000D
edoecvecet ededes
0.000€+00 0.0000

pathways.

Plant
Addasaaaanasanaa
meem/yr fract,
aanhaadne Gnaadd
0.000£+00 G.0000
eeeeneene geceee

0.000e+00 0.0000

mrem/yr fract,
saadaaasa sanaaa
1.547€-05 0.0000
eeeediere ceecre
1.547¢-05 0.0000

1.0006+01 years

Meat
aanaaadasananans
mrem/yr fract.
addadasas aadasa
0.000E+00 ©,0000
eepdoeeer gcecece
0.000E+00 0.0000

Pathways (p)

Milk
dasahdaasanaaasd
mrem/yr fract.
Adaadadad aaande
7.099€-06 0.0000
eteeerees ceeoee
7,099 -06 0.0000

Pathways (p)

Milk
andaadnansdanadad
mrem/yr fract.
asddaAsda aadnad
0.000€+00 0.0000
cecpeette Beence
(. 000E+00 0.0000

soil
BadaAMAAANAASAAS
mrem/yr  fract,
daadahada daddaad
1.966€-03 0,0051
PO
1,966€-03 0,0051

ALl Pathuays*
EEEEEREFFEEEEETE]
mrem/yr fract.
aaandadds adasaa
3.884E-01 1.0000
seecocene eeepes
3.8B4E-01 1.0000

P ——
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Summary : TH-230 CLEANUP CRITERIA - OUTDOOR - WIND - WITH (NTERNAL CONTRIBUTION

] File : CLEAN.BC

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

| water Independent Pathways (lnhalation excludes rodon)

i Ground Inhalation Radon Plant wilk

i Radio- AdddabbdsAASAAAS A44A8HAAAAAAAAAA ADANAAAAAAGAAEAS aaddadandddnsasa
Nuclide mrem/yr fract., meem/yr fract. arem/yr fract. mrem/yr fract.
8804040 GAAAAABAD dAdaaa  46aHAAGAA AABGAD a0AAAAGAS 404ABA adodadanaa Aaddas
Th+230 1.1116-01 0.2335 3.361E-01 0.7065 1.449E-02 0.0304 1.194€-02 0.0291
LEOTEER DROLEEAEE BEALRE POCEENEEE CLEOEE CROLLAREE SELEEE ECOROEEREE poceee
Total Y. 111E-01 0.2535 3.361E-01 0.7065 1.4498-02 0,0304 1.194g-02 0.0251

aadsaasadanacasa 50aN433403434484

fract. mrem/yr fract.

Addadanas 4dddna asadddaas AsaaAAd
3.209€-05 0.0001 2.194€-05 0.0000
ie’ i“ t‘ .“"‘ Bebe
3.209€-05 0.0001 2.194E-05 0.0000

eeeeeecer eeceed

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.00QE+01 years

Water Dependent Pathways

Water Fish Radon Plant
Radio:  88848a0Aa404A00AS AA0ABNAANGARAGAN 4AAGAANAAASASEAA AddAAaaAGAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract,
8844045 HAGAGAAAD AANAGA A4BAANANA 448300 AA4AAAANA AdAdAd AARALAAGA AdaaRA
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.0008+00 0.0000
CRECONE PLALEECRD BOEELE CRREOROEL BEPRBD BroeBecedd CebbRe GoeoReced SREERE
Totat  0,0006+00 0.0000 0,0006+00 0.0000 O©.0006+00 0.0000 0,0006+00 0.0000

*$m of all water independent and dependent pathways.

Llrﬂa-1l-=-moﬂ--'rf P e P e ———— PR — N p— R s — —

Mitk

daaadadbadnaassa adanddadaaddnana

fract. mrem/yr fract.

Adansadaa addana sadadABaAd ddadda
0.000€+00 0.0000 0.000E+00 0.0000
cecgeetec ecocee eteccdéere eoeete
0.000£+00 0.0G00 0.000€+00 ©.0000

Soil
adannsaasardasas
mrem/yr fract.
danaaaaaa addaaa
2.090£-03 0.0044
éeecceced eeecee
2.090£-03 0.0044

AlL Pathways*
adaasasddodaddas
mrem/yr fract.
Adaaaaaad asaaas
4.758E-01 1.0000
4.758€-01 1,0000
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Residusl Radioactivity Program, Version 5 .03
Simmary @ TH-230 CLEANUP CRITERIA -

lotal Dose Contributions TDOSEC(1,p,1) for Individuai Radionucl ddes (1) and

File 1 CLEAN,BC
Ground
Radio- A0AAAABEAABAGALA

Nuclide mrem/yr fract,
8400040 Asdasdasa AbAALG
Th-230 $.3426-01 0.4447
BRELERE GoeERtReE Cetbee

B —

02726794

12:08

Page 14
OUTOOOR - WIND - WITH INTERNAL CONTRIBUTION

As mrem/ye and Fraction of Yotal Dose At t = 1. 000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
Sandadndsanadiad
mrem/yr ftract,
288084348 adasna
3.3676-01 0.4480
peeepLOCE Goeeer
3.367€-01 D.4480

Radon
dhdadnandadrnadsaa
mrem/yr  fract,
An0adaaba adanaa
. 349E-02 0.0579
feeeeoLen coeeee
4. 3496-02 0.0579

Flant
EEEEVEVET EEET VR
mrem/yr  fract,
hannaanaa aanasa
3.424E-02 0.0458
pedectecs egoeoe
J.A24E-02 0.0456

Meat
EELFEEEEREEEERET
mrem/yr fract.
Aadandadd asdana
1.035€-04 0.0001
ececcaeee peeees
1.035€-04 0.0001

Pathways (p)

Milk
hadasddanandddss
mrem/yr fract.
adnaddaas Aaaasd
7.7536-05 0.0001
ceopeecer eeeces
7.753E-05 0.0001

Tatal Dose Contributions TDOSECT,p, t) for Individual Radionuclides (1) and Pathways (p)
AL mrem/yr and Fraction of Totsl Dose At ¢ = 1,0006+02 years

Total  3.3426-01 0.4447
Water
Radio-  adbdisasssdanassa

Nuclice mrem/yr fract,
444a4ab 680NN BAANAS
Th+230 ©.000€+00 0,0060
fReeded peeferece Peasok
Total  0.DO0E+00 0.0000

Fish
AdddbosbandanGan
mrem/yr  fract.
andaadaad andsan
0.000E+00 0.0000
eecopeter eecene
0.0008+00 00,0000

water Dependent Pathways

Radorn
EEFEEETEEEFEEV T
mrensy/yr fract.
Adnanasaa sadaas
0,0008+«00 0,0000
sedneEenl eopcee
0,000£+00 ©.0000

*Sun of all water independent and deperdent pathways .

Plant
FEEEEN LR R FETEY ]
mrem/yr  fract.
Adbiadaaad ddadda
0,000E+00 0.0000
redeeepee eoeeoe
0.000€+«00 0.0000

Meat
EEFENEEEEFEEEEER]
mrem/yr fract,
Adasdgans asdasa
0.,000€+00 ©.0000
erepetece pecece
0.0008+00 0.0000

MLk
aanddnasanasanaa
mrem/yr fract.
addadaass aadsda
0. 000E«D0 0, 0000
eepcecene peeece
0.000E+00 0.0000

Soil
Aadasdosdadddaas
mren/yr ftract.
Adaandass Phhdda
2.719€-03 0.0036
ecéepeceee paseer
2.719€-03 0.0036

ALl Pathways*
AdABAAANGAAAGAGS
mrem/yr fract,
addsdanna Adddaa
7.516E-01 1,0000
eececeene beedee
7.516€-01 1.0000
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Supmary : TH-230 CLEANUP CRITERIA - OUTDDOR - WIND - WITH INTERNAL CONTRIBUTION

File : CLEAN.BC

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+D2 years
: Water (ndependent Pathways {Inhalation excludes radon)
Ground inhalation Radon Plant Heat Milk Soil

b Radio- 4404H4daadadaaha 8s00AAAAA438A840 140A43A840850A00 02AAANAAAANEAAAY AHAGAADAG6AAAAAS H200033804004088 AALANAAAAAAAAAGA

Nuclide mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract, wmrem/yr fract. mrem/yr fract,
L A4AAAD AaAdBadad 434AAB HAANAAAAE 0AAAA  MAAAAAAAA AAGAAA ANAAANANA AdAAAA AAAaANAAA Adbanad addaAAASG AABAAA AddasaaAA AdAdsA
] Th-230 7.748£-01 0.5962 3.378E-01 0.2599 ©.9028-G2 0.0762 8.32BE-02 0.0641 Z.616E-04 0,0002 1.9576-04 0.0002 4.1716-03 0.0032
i BLOBELL CRLRLRPEE OROCEE EEEOORERE EOGELE CLOREROET CRECRE PPOCCELER SREERE LRPECOREE EEAEE LOLCEEEEE SEARRe @00PDeees dodeae

1.957E-04 0.0002

- Total 7.74B£-01 0.5962 3.378E-01 0.2599 9.902€-02 0.0762 8.3286-02 0.0641 2.616E-04 0.0002
Total Cose Contributions TDOSE(),p,t) for Individual Radionuclides (i) and Pathways {(p)
As miem/yr and Fraction of Total Dose At t = 3,000E+02 years
I-'
: Water Dependent Pathways
Water Fish Radon Plant Meat Milk

Radio- A4dad0ndanasddanad 14a0a88834030404 H0A0033A04000AA Addadasdnadasads Abandndddaaddass addaddddadasaaaa

i Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

440084 A0AAsAAAA aAdAAS
Th-230 0.000€+00 0.0000
eeupeRe eécocEree ecdeae
Toral  0.000£+00 0.0000

aadadsasns asaaaa
0.000g+00 0.0000
peespeeee erecer
0.000E+00 0,0000

anaanaana aaaaad
0.000E+00 ©,0000
cogeetéee eepren
0.000€+00 0,0000

aaddaaasa aaddaa
0.000E+00 0.0000
cocecence percee
0.00CE+00 0,0000

addaadaaa daadaa
0.000£+00 0.0000
eseceente eeecor
0.000e+00 0.0000

ELEREEEEEREEEE L]
0.000€+00 0.0000
sececepee eedoce
0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

R N N N N TWRY TRy va— - T R T—— RT— = ReTS e s C— e Wl T - i S — | W

4.171€-03 0.0032

All Pathways"
dadadadaasaasaas
mrem/yr fract,
Adaadasasas aadsaa
1.300€+00 1.0000
eceepecece eeeeee
1.300€+00 1,0000

3
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fotal Dose Contributions TDOSEC(i,p,t) for Individual Radiomuc|ides (1) and

File : CLEAN.8C
Ground
Radio- aadadasaaddannaa

Muctide meem/yr fract,
thhanad dadaddasa Haasds
Th-230 1.2708+00 0.6510
peeeeee peLerorre feesee

Total Dose Contributions TOOSE(),p, t) for Individual Radionuclides (i) and

Total  1.2706+00 0.6510
Water
Radio- Addadssasdandais

Nuclide mrem/yr fract.
H8aHA0A AddARARAA AaAAAA
Th-230 6,406€-02 0.0328
dodbdee pLbceeRee pRdReE
Total  6.406E-G2 0.0328

Residual Radicactivity Program, Version 5,03
Summary - TH-250 CLEANUP CRITERIA - OUTDOOR - WIND - WITH INTERNAL CONTRIBUTION
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As mreny/yr and Fraction of Total Dose At t = 1,0006+03 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
adadAddadbIaaLL
mrem/yr fract.
Adadadsad adaaan
3.372e-01 0.1728
foeeeEce eescen
3.372e-01 0,1728

Radon
EEVEELEFEREERRTE]
meam/ye  fract,
adanabing asdsaa
1,356€-01 0.0685
poeesecre ceepee
1,3366-01 0.0685

Plant
andsadrasdhadadad
mrem/yr fract.
Anddpasdd adaana
1.388¢-01 0.0711
ceceeeper poevee
1.3886-01 0,071

Meat
FEEPELEE FERTE T
mrem/yr fract.
daasadada sanada
4.407€-04 0.0002
ceeectece evecee
4. 407E-04 0.0002

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

Fish
asafaaaadaaadonn
meem/yr  fract.
AnaARABAA BGAAAA
1. 158604 0.0001
CERRECCRE LOCEEH
1.158€-04 0.0001

sWater Dependent Pathways

Radon
aadsadadraddannaa
nrem/yr fraet.
dasadanaa azadda
0.000E+D0 0.0000
COROLELLE eeeLil
0.006E+00 0.0000

*3um of all water independent and dependent pathways,

!
|
|
|
|
|
|
|
|

Plant
aaandadassaadana
mrem/yr  fract.
EEEEEEEEERE EEREE]
4. QL4E-04 0.0003
eageocfece eeepee
4 .964E <04 0.0003

»
PR pp—— BRI,

Meat
ashadsnaaaaanaad
mrem/yr fract.
#a04a4448 BANAAS
5. 754E-06 0.0000
ecorefend teecece
5.754€-06 0.0000

g e e R

- PP LI—

Pathways (p)

Milk
aandannsanddddad
mrem/yr  fract.
AdAABALAA ANAAAS
3,2926-04 0.0002
eeceeecee peecee
3.292€-04 0.0002

Pathways (p)

Milk
EEEEEEEEREREEEEE]
mrem/yr fract.
adaassand ddadda
6.,538€-06 0.0000
ceeepeete peeeee
6.5388-06 0.0000

Soil
daaadasarandaaasd
mrem/yr fract,
ddaaadasn aadadd
5.809€-03 0.0030
eecececne geesee
$.809¢-03 0.0030

ALl Pathways*
Aadrasradsasandes
mrem/yr fract,
Adssaasan adaada
1,951€+00 1.,0000
eceeeepee eeeece
1.951E+00 1.0000
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Summary @ TH-230 CLEANUP CRITERIA - OUIDOOR - WIND - WITH INTERMAL CONTRIBUTION
File : CLEAN.BC

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

Parent Product Branch DSR(),t) (mwrem/yr)/(pli/g)
) Cj) Fraction t= 0.000E+00 1.0008+00 3.0006+«00 1.0006+01 3,000E+01 1.000E+02 3.0006+02 1.0006+03
Badddnk AdAAGGA dddanddaa 4460558888 a0a00A0AA HHAAAABAA AAAAGNAAS HAGAAEAES AS0A4ANAA AAAAAAGAG AaaadAAAA
Th=230 Th-230 1.000€+00 3.43T€E-01 3.4376-01 3. 437€-01 3.437E-01 3.4366-01 3.4336-01 3.4256-01 3.3876-01
Th-230 Ra-226 1.000€+00 0.CODE+D0 & . 496E-03 1, 364E-02 4. 437E-02 1.294E-01 3.916E-01 9.076E-01 1.472E+00
Th-230 Pb-210 1.000€+00 0.000E+00 4.260E-06 3.745E-05 3.839€-04 2.784E-03 1.664E-02 4.9516-02 1.391E-01
Th-230 80SHE(j) 3.437€-01 3.4B2E-01 3.572E-01 3.8B4E-01 4. 758E-01 7.516€6-01 1,3006+00 1.9516+00
eececee peerede preeseere SRECLLLE PLCOCECCE ELCOLLERE CLOLLCLREe CELPPEEEE CRPLELRRS BRECLELRE PELAEEEEE
Branch Fraction is the cumulative far or for the j‘th principal radionuclide daughter: CUMBRF()) = BRF(1)*BRF(2)* ... BRF()).
The DSR includes contributions from associated (half-life u 0.5 yr) daughters.

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

Nuc! ide

(P t= 0,000E+00 1,0006+00 3.0006+00 1.000€+01 3.0006+01 1.0006+02 3.0006+02 1.000£+03
ddaaand 0AARAAAAS  ABAAAAAAA  AdAAAAAGA  ABAAAGAAA  ARNABAAAA  aadAAAASA  A8AAAAAAS  AdAsAnAAe
Th-230 2. 9108+02  2.8726+02 2.B00E+02  2.57%E+02 2.1026+02  1.3316+02 T.695E+01  5.1256+01
aenenee CHELLEREE  COPRREOLE  CLLLREORR  CERLEECER  EEELCEERE  BLEEREERe  BLLEREEEC  poPerdGRe

Summed Dose/Source Ratios DSR(I, t) in (mrem/yr)/(pCi/g9)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum singlée radionuclide soil guideline
and at tmax = time of maximum total dose = 1.000£+03 years

Nuclide Initial min DER{Y, tmin) GCi,tmin) DSR(Y, tmax) GE1,tmax)
(i) pCi/g {ycars) (pCi/g) (pCi/g)
B60ABAH 808444008 NAAABAAAANAAGAAA A8AAGAAAG BAAGAAAAD AAIAAAAAS BAAGANAAA
Th-230 1.000E+00 1.000E+C3 1.9516+00 5.1256+01 1.9516+00 5.125€+01
CLEEPDE PENOEEERE POCLOALRRENELIBE COBLOPERE LOPREHELE (EREEOELE BOEOREBLE
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Bose Convercion Facto (and Related) Parameter Summary

v Parameter
BAADACHANARAAINNEOBAALNALAAAANAAAAGAIAAAAALS 180AABA0AAANAAEAANAALAEAIAANAAAAANACIAARAAAAAAACASANAAAGABAAGA

s

" Ground external gamma, volume DCF's, (arem/yr)/(pCi/em**3): *
* Pb-210+D |, soil density =

* Pb-210+0

" Ra-226+0
" Ra- 22640

? Th-230
* Th-230

Y Po-210+D
* Pb-210+0
¢ Pb-210+0
¥ Pb-210+0
* Pb-210+0

¢ Ra-226%0
? Rar226+0
" Ra 22600
° Ra-226+D
? Ra-226+D

“ Ra-226+0

¢ Th-230
® Th-230
* Th-230
* Th-230
* Th-230
* Th-230

* Pbe21040
" Ra-22640
* Th-230

® Pb-210+0

* Ra-226+D
® Ra-226+0
® Ra-2264D

‘

Dose conversion

Dose conversion
* PL-210+0
Y Re-226+D
* Th-230

‘

.

’

E

soil density =

soil density =
soil density =

soil density =
soil density =

density =
density =
density =
density =
dengity =
density =

soil
soil
801l
soil
soil

soil
soil
soil
soil

density =
density =
density =
density =
density =
density =

soil
soil

soil
soil
soil
soil
soil
soil

dengity =
density =
density =
density =
density =
density =

factors

factors

Food transfer factors:
Pb-210+0 , plant/soil concentration ratio, dimensionless
* Pb-210+0

1.0 g/cm**3
1.8 g/om**3

1.0 g/en®*3
1.8 g/en**3

1.0 g/cm**3
1.8 g/cm**3

1.0 g/em**3,
1.0 g/em**3,
1.0 g/cm**3,
1.8 g/em**3,
1.8 g/em**3,
1.8 g/em**3,

1.0 g/cm**3,
1.0 g/em**3,
1.0 g/cm**3,
1.8 g/cw**3,
1.8 g/em**3,
1.8 g/cm**3,

1.0 g/cm**3,
1.0 g/cnm+3,
1.0 g/em**3,
1.8 g/cm**3,
1.8 g/em**3,
1.8 g/em**3,

for ingestion,

Depth factors, ground external gamma, dimensionless:
" Pb-2104D , soil

thickness = 15 m
thickness = 0.5 m
thickness = 1.0 m
thickness = .15 m
thickness = 0.5 m
thicknpess = 1.0 m

thickness = .15 m
thickness = 0.5
thickness = 1.0
thickness = ,15 m
thickness = 0.5
thickness = 1.0

thickness = 15
thickness = 0.5
thickness = 1.0
thickness = .15
thickness = 0.5 m
thickness = 1.0 m

tor inhalation, mrem/pCi:

mrem/pli:

beef/livestack-intake ratio, (pCi/kg)/(pCisd)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensioniess
beef/livestock- intake ratie, (pCi/kg)/(pCi/d)
milk/livestook-intake ratio, (pCi/L)/{phisd)

Current
Value

Default

© 4.870E-03 ° 4.870¢-03

L

2.310€-03

1.550E+01
8.560E+00

2.110€-03
1.030€-03

8,800F-01
1.000E+00
1.000E+00
9.700€-01
1.000€+00
1.000E+00

6.300€-01
9.200€-01
1.000€+00
8.500€-01
1.000E+00
1.000E+00

9.300E-01
1,000E+00
1.000E+00
1.000€+00
1.C00€+00
1,000E+00

2. 100€-02
7.900€-03

o

¢ 2.6006-01 *
A

o

L

L]

L

v

L

[

6.700€-03
1.100€-03
5.300€ -04

1.000€-02
8.000€-04
3.000€-04

4, 000E-92
1.000€-03
1.000E-03

2.310€-03

1.550€+01
B.560E+00

2.110€-03
1.030€-03

8.B00E-01
1.000€+00
1.000€E+00
9.700€-01
1.000€+00
1.000€+00

6. 300E-01
9.2008-01
1.0008+00
8.500€-01
1.000E+G0
1.0006+00

9.300€-01
1.000£+00
1.000€+00
1.000€+00
1.000€+00
1,000€+00

2,100€-02
7.900€-03
3.200€-01

6.7006-03
1.100€-03
5.300€ - 04

1.000€-02
8.0G0E-04
3.000E -04

4.0D00€-02
1.000€-03
1.CO0E-03

e AT B 4 Sue i

Parameter
Name

DCFIC 1, 1)
DCFIC 1,2)

DCF1( 2,1)
DCFIC 2,2)

DCFI¢ 3, 1)
DCFIC 3,2)

FD(
FO(
FD(
FO(
FD(
FD(

1,1,1)
1,2,
1,3,1)
1,1,2)
1,2,2)
1,3,2)

FO{(
FD(
FO(
FO(
FD(
Fo¢

2,110
2,2,
2,3,
2, 1,2
.22
2,3,2)

FD(
FO(
FD(
FD(
FO(
FD(

3,1,1
3,2,
3,3,1)
3.1,2)
3,2,2)
3,3,2)

ber2¢ 1)
peF2i 2)
DCF2( 3)

DCF3C 1)
DCF3C 2)
OCF3( 3)

RTF( 1
RIFC 1,D)
RTFC

RTF(
RTF(
RTF(

T R TN T R ————l
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Uose Conversion Factor (and Related) Parameter Summary (continued)

. ¢ Current ° ® Parameter
Menu * Parameter *  value ° Default ° Name
86A88CHEAAMANAEHA0ADAANAALAAAGA0AA22400008084AANNAAAAAAAANAAGAAANANLEAANAMNGNIACEAADANAAAAACAANGALANAAASAA
D-34 * Th-230 |, plant/soil concentration ratic, dimensionless ® 1.000E-03 * 1.000€-03 * RTFC¢ 3.1)
D34 ° Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) “ 1.000€-04 ° 1.0006-04 " RTF( 3,2)
D-34 " Th-230 . miik/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.000€-06 * 5.0006-06 ° RTF( 3.3)

L} L3 . ]
0-5 ° Biosccumulation factors, fresh water, L/kg: » E ¢
0-5 ° Pb-210%0 , fish ° 3,0006+02 ° 3.000€+02 ° BIOFACL 1,1)
D5 " Pb-210+0 , crustacea ardd mollusks “ 1.D00E+02 * 1.000E+02 * BIOFACL 1,2)
p-§ * o » o
B-5 ° Ra-226+0 , fish ° 5.000€+01 ° 5.000E+01 “ BIOFACC 2,1)
D5 © Ra-226+0 , crustacea and mollusks * 2.500€+02 ° 2.500€+02 * BIOFAC( 2,2)
D5 @ o o .
D5 * Th-230 , fish * 1.000E+02 ° 1.000€+402 ® BIOFACC 3, 1)
0-5 " Th-230 , crustaces and moilusks ° 5.000€+02 " 5.000E+02 ° BIOFAC( 3,2)

L L e S S Y L o e e Y Y ST oy L W Fey Ly YT Loy S Y Y L Y N Y T A o e Oy
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Site-Specific Parameter Summury

. ) Uaer - H Used by RESRAD “ Parameter
Meru © Parameter “ Input * Default " (If different from user input) ° Name
A0AAAEHBINSBHRABAAANNAANAAAAAAAIANIABAAAARINANNANGAGARANACANSDANGANEDCHNABABAANIACANAANAGASARAAIANANAGAARAGANAAGADGARAAGSARASASAS
RO1Y * Area of contaminated zone (m**Z) “ 1.0008+02 ° 1.0008+04 * © AREA
RO11 7 Thickness of contaminated zone (m) “ 2.000E+00 * 2.000€+00 * * THICKOD
RO1Y ° Length paraliel to aquifer flow (m) ® 1.600€+02 ° 1.000€+02 * ? LCZPAQ
ROV1 ° Basic radiation dose limit (mrem/yr) " 1.000€+02 ° 3.000g+01 ° " BRLD
RO11 * Time since placement of material (vr) 70.000E+00 ° 0,000E+00 * 1
RO1T “ Times for calculations (yr) * 1.000€+00 * 1,0008+00 R 5]
ROTY1 * Times for calculations (yr) * 3.000€+00 © 3,000€+00 ° Sl O b )
RO11 * Times for calculations (yr) “ 1,0006+01 ® 1.000E+01 * RS
RO1Y © Times for calculations (yr) “ 3.000E+01 © 3,0006+01 ° * T 9
RO1Y ° Times for calculations (yr) “ 1.00CE+02 * 1,000€+02 ° 1 &)
RO11 ° Times for calculations (yr) * 3.0006+02 © 5,000£+02 * 2 g
RO11 ° Times for caleutations (yr) ® 1.000E+03 ° 1,000£+03 *® "I 8)
RO1Y ° Times for caleulations () ® not used ° 3.000F+03 ° "TC®
RO11 ® Times for calculations (yr) ? not used * 1,.000E+04 *© 1¢10)

L] L] ) o Ll
RO1Z ° Initfal principal radionuclide (pCi/g): Th-230 © 1.000£+00 ° 0.000E+00 ° *si B
ROI2 ° Concentration in groundwater (pCi/L}: Th-230 * not used ° 0.000E+0D ° ¢ WI( 3)

° ’ o s .

RO13 ° Cover depth (m) 7 0,000E+00 * 0,000E+00 “ COVERD
RO13 " Density of cover material (g/ce**3) “ not used ° 1,5008+00 ° “ DENWSCV
RO13 © Cover depth erosion rate (m/yr) * not used * 1.000E-03 ° ® vy
ROYS * Density of contaminated zone (g/cm**3) ? 1.500€+00 * 1,.500E+00 ° ® DENSC2
RO13 “ Contaminated zone erosion rate (m/yr) * 1.000£-03 * 1.000E-03 ° * vz
RO13 ° Contaminated zone total porosity ¢ 4,0006-01 * 4.000£-01 ° “ TPC2
RO13 ° Contaminated zone effective porosity ¢ 2,0008-01 ° 2.000E-01 ° ° EPCZ
RO13 ° Contaminated zone hydraulic conductivity (m/yr) * 1,0008+01 ° 1.000E+01 ° ° HCCZ
ROI3 ° Contaminated zone b parameter * 5.300e+00 © 5.300E+00 © ‘Bz
ROI3 ° Humidity in air (g/m**3) ® not used ° B.OOOE+00 ° © HUMID
RU13 ? Evapotranspiration coefficient ¢ 5,C00e-01 " 5.0006-01 ° * EVAPTR
RO13 ° Precipitation (m/yr) ® 1.000e+00 © 1.000E+00 *° ¢ PRECIP
RO13 * frrigation (m/yr) ® 2.000E-01 * 2.000E-0% ° ° R
RO13 “ Irrigation mode * overhead ° owverhead ° “ IDITCH
RO13 ° Runoff coefficient " 2.0006-01 ° 2.000£-01 ° * RUNOFF
ROI3 ° Watershed area for nearby stream or pond (e**2) * 1.0008+06 ° 1,000E+06 © “ WAREA
RD13 * Accuracy for water/soil computations * 1,0006-03 * 1.000€-03 ° ° EPS
ROTA © Density of saturated zone (g/cm**3) * 1.5006+00 * 1.5008+00 ° " DENSAQ
ROM4 “ Saturated zonme total porosity “ 6.0006-01 ° «,000E-01 ° R 274
ROYG ° Saturated rone effective porosity = 2.000E-01 ° Z.0006-01 ° ¢ EPS2
ROVE * Saturated zone hydraulic conductivity (m/yr) * 1.000E+02 ° 1.000E+02 ° Y HCSZ
RO14 " Saturated zone hydraulic gradient * 2.000E-02 * 2.000E-G2 ° " HGWT
ROV4 © Saturated zone b parameter * 5.300E+00 * 5.300€+00 ° * 852
RO14 ° Water table drop rate (m/yr) * 1.000£-03 * 1.000E-03 ° T
ROYL © Well pump intake depth (m below water table) * 1,0006+07 * 1.000€+01 ° “ DWIRWT
RO16 * Model: Nondispersion (ND) or Mass-Balance (MB) ° ND “ ND » ° MODEL
ROT4 " Individual’s use of groundwater (m**37yr) * not used ° 2.500E+02 ° YU

L El L] v L
ROIS ° Number of unsaturated zone strata vy ' ° NS
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ROYS °
ROS ¢
RO1S ©
kOS5 *©
RO1S ¢
RO1S *

ROVG ©
RO16 ©
ROYS
ROYG °
RO16 "
ROYS

RO16 °
ROYS
RO16 ©
RO1G °
RO16 *©
RO1S °

ROVS ©
ks °
RO1S °
LG L
ROYG *
ROYS °

RO1T
ROY7 *
ROY7 °
RO17 *
ROY7 ¢
RM7 ©
ROV ©
w17 *
ROV7 *©

3 CLEAN.7C

Site-Specific Parameter Summary (continued)

Parameter

Unsat. 2one 1, thickness (m)

Unsat. zone 1, soil density (g/cm**3)

Unsat. 2one 1, total porosity

Unsat. 2one 1, effective porosity

Unsat. zone 1, soil-specific b parameter
Unsat. 2one 1, hydraulic conductivity (m/yr)

Distribution coefficients for Th-230
fontaminated zone (cm®**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (em**3/g)

Leach rate (/yr)
solubility constant

Disi=ibe cron cnefficients for daughter Pb-210
Contaminated zone (cm**3/g)
Unsaturated zone | (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubi L ity constant

pistribution ctoefficients for daughter Ra-226
Contaminated 2one {cm**3/g)
Unsaturated zone 1 (om**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3%)

S L. i T T il

02/24/94 11:53

Ditution length tar airborne dust, inhalation (m)* 3.000€+00

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor, external gamma

e e e R B e a0

Page S

o User e Used by RESRAD " Parameter
* Input  * Default © (If different from user input) © Name
® 4.000E+00 ° 4,.000E+00 Bat'w TS B
1 1.500€+00 ° 1,5008+00 o ° DENSUZ(1)
* 4.000E-01 ° 4.000€-01 -4 “TPUZ(Y)
* 2,0006-01 * 2.000¢-01 tion ° EPUZCY)
* §.3008+00 ° 5.3006+00 # * BUZ(Y)
T 1.0006+01 * 1.0006+01 e ° OKRCUZ(Y)
° o o
* 6.000E+04 © 6.000E+04 f “ peNucee 3)
“ 6.000E+04 " 6, 000E+04 s ° peNucue 3, 1)
“ 6.000E+04 * 6,.000E+04 ® DCNUCS( 3)
* 0.000E+00 * 0.000E+00 2.778E-06 * ALEACH( 3)
* 0.000E+00 * 0.000F +00 not used * SOLUBK( 3)
o * o
“ o L
? 1.000€+02 * 1.,000€+02 . * peNucee 1)
? 1.000€+02 * 1,0008+02 R ¢ peNucue 1,1
® 1.000E+02 * 1.000E+02 v peNUESE 1)
* 0.000E+00 * 0.000E+00 1.663€-03 “ ALEACH( 1)
° D.000E+00 * D.00DE+00 not used ? SOLUBK( 1)
® 7.000E+01 * 7.000E+01 Lo ¢ peNuec 2)
® 7.000€+01 ° 7.000E+01 4 “ peNucu( 2,1)
® 7.0008+01 * 7.000£+01 LES “ DCNUCSL 2)
® 0.000E+00 © 0.000E+00 2.374€-03 ° ALEACH( 2)
* 0.000€+00 * 0,000€+00 not used * SOLUBK( 2)
L © o
“ B.400E+03 ° B.400E+03 swe ” INHALR
“ 2.0006-04 * 2.000€-04 -n © OMLINH

¢ 3.000€+00 gon 7AiM
* 3.0006+01 ° 3.0006+01 b
® 1.D00E+00 ° 4.000€-01 ® SHF3
* 1.000€+00 * 7.000€-01 © SHEY
" 0.000E+00 © 5.000E-01 “ FIND
*"1,000E+00 ° 2.500€-01 ° FOTD
° 1.000E+00 ° 1.000£+00 ° Fst
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ROVY
" ROY7
ROI7
ROV7
ROV7
ROV7
ROVT
ROV
ROVT
ROVY
RO17
ROV7

R T RS

5 ROE

RO1S
: RO1B
RO1A
RO1B
ko8
ROYB
RO18
RO1E
ROTE
RO1B
ROTH
ROB
ROYE
RO1E
RG1H

p— -

ROYO
) RO19

ROYS

ROY%
. ROTY
ROTY
ROYY
ROTR
w019
ROTS
RO1Y
ROAY

tié
S
cid
A
C14
€14
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Site-Specific Parameter Swmary (continued)

Parameter

Duter annular radius (m) = «(1/0)
Outer annular radius (m) = «(10/0)
Outer annular radius (m) » «(20/0)
Outer annular radius (m) = «(50/0)
Outer annular radius (m) = «(100/0)
Outer annular radius (m) = «(200/0)
Outer annular radius (m) = «(500/D)
Outer aonular radius (m) = «(1000/0)
Outer annular radius (m) = «(5000/0)
Outer annular radius (m) = «(1.E+04/0)
Outer annutar radius (m) © «(1,£405/D)
Outer annutar radius (m) » «(1.6+06/0)

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Rilk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consiumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Lontamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction af plant food
Contgmination fraction of mest
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (i/day)
Livestock soil intake (kg/dey)

Mass loading for follar deposition (9/m**3)
Bepth of soil mixing Layer (m)

Depth of roots (m)

Brinking water fraction from ground woter
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

£-12 concentration in water (g/cm**%)

£-12 concentration in contaminated soil (g/3)

Fraction of vegetation carbon from soii
Fraction of vegetation carbon from air

C-14 evasion layer thickness in <oil (m)
<14 evosion flux rate from soil (1/sec)

s

"

“

°

&

8

"

o

User
Input

not

not

1. 600E+02
1. 6U0E+0Y
. 200E+01
6.300E+01
5.600F+00
9.000€-01
3.650E+0
5.100E+02
1.0008+00
1.000¢ +00
1.0008+00
1.000E+00
5 . 000E - 01

%1
=4
<1

6., 8G0E+0
5.500E+01
5.000€+01
1.600E+02
5.000€-01
1.000¢ - 04
1.500€-01
9.000€ -01
1.000€+00
1.000F+00
1.000E+00
1.000E+00

used
used
used
used
used
used
used
used
used
used
used
used

used
used
used
uned
used
used

<

o

Detault

1.000E+00
1.000€+00
1,000€+00
1.000E+00
1.000€+00
1.000€+00
1.000€+00
1.000€+00
1. 60O0E « G0
1.000€ +00
0,000E+Q0
0.000£+00

1.6008+02
1.400€+01
9. 200601
6.300g+01
5.400E+00
9. 000€ - 01
3, 650€+01
5.1006+02
1.00GE+00
1.000E+u0
1.000E+00
1.000E+00
5 .000€ -01

-4
"3
¥

6.800E+01
5.5006+01
5. 000E+01
1.600€+02
% ,000€ -01
1.000¢ -04
1.500€-01
9.000E-01
1.000€+00
1.000€+00
1.000€+00
1.000€ +00

2.000€-05
3.000e-02
2.000€-02
9.800&-01
3.000¢-01
7.000€-07

Used by RESRAD ? Parameter

TR T e e e R

T Cif different from user input) Name |

0.5008-01 “ FPLANT .
0,5008-0. © FMEAT
0.500€-02 * FMILK

S4A8A6HAAANAAAAAAAAANAANAAANAAAAAAANAAANAOANANANAANABLAIEAAAABSAALAMENNAHBAAAGONOAARASAAAAANAABAANANAGAANAAGANAANEAAOAAGAASAAALS
RCY7 * Fractions of arvwlar areas within AREA:

“ FRACA( 1)
© FRACA( 2) :
* FRACAC %) ‘
° FRACA( 4) )
* FRACA( §) :
* FRACAC 6)
© FRACAC 7)
“ FRACA( B)
* FRACA( 9)
* FRACA(10)
* FRACA(11)
* FRACA(12)

“PLETCY)
* DIET(2)
° DIEN(S)
T DIENS)
* DIET(S) ;
 DIET(S)
® S0IL
° bw! |
“ FOM |
" FHHW |
" OFLW |‘
}

* FIRW
" FRY |

!
* LIS a
° LFI&
® WIS
s LWle J
1 .
¢ MLED
“ DM ,
°* pROOT |
" EGWOW
° FONNR
© FGWLW
© FaWIR

¢ C12WTR
® crecz
® CS0IL
" LAIR

© EVSN

e S L S e 1 s N s
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Site-Specific Farameter Summary (continued)

» *  User . - Used by RESRAD ® Parameter
Menu * Parameter “ Input  * Default ° (If different from user input) ° kme
BbhbA66ANMIRAENAAGAREGANGAAANAAAAAAARABALAALAAAAABARANDEAAIAAAARAAACADBAASAAAAGCAAAASANASAANAAAARAANAASAAAAAGASCHSAAAAGAAAAAS
£ * C-12 evasion flux rate from soil (1/sec) * not used * 1,000£-10 * “ REVSN
Tk * Fraction of grain in beef cattle feed ® not used ° 8.000E-01 * ° OAVFG4
Cl% " Fraction of grain in milk cow feed ® not used ° 2.000E-01 ° ° AVFUS
RO21 ° Thickness of building foundation (m) * not used ° 1.500€-01 *° wee * FLOOR
RD21 * Bulk density of building foundation {g/cm**3} ® not used ° 2,400E+00 ° % © DENSFL
RO21 ° Total porosity of the cover meteria! ®* not used ° 4.D00E-01 °© ¢ 1PCY
RO21 * Total porosity of the bullding foundation ® not used * 1,000€-01 " * TPEL
RO21 ° Volumetric water content of the cover materia * not used * 5,0006-02 “ ° pH2OCY
RO21 ° volumetric water content of the foundation Y not used ° 3.000E-02 * ¢ DH20FL
021 * piffusion coefficient for radon gas (m/sec): * ¥ & u
®021 ¥ in cover material * not used “ 2.000E-06 * T DIFLY

21 °  in foundation material * net used ° 3,.000£-07 ° ® DIFFL
R™™ Y in contaminated zone soil * 2.000£-06 © 2.000€-06 ° b ° DIFC2
RO2. * Radon vertical dimension of mixing (m) ® 2,0008+00 ° 2.000€+00 * ¢ OWMIX
RO21 * Average annual wind speed (m/sec) ° 2.000E+00 ° 2.000€+00 ° ° WIND
RO21 * Average building 'ir exchange rate (1/hr) ° not used ° 5.000€-01 ° “ REXG
K021 * Meight of the building (raeom) (m) * not used * 2.5006+00 ° ® HRM
021 ° Building interior ares ‘actor ? not used * 0.000E+00 “ code computed (time dependent) ° FAI
#£021 ° Building depth below ground surface (m) ® moet used ° 1.000E+00 * ® DMFL
#3211 * Emanating power of Rn-222 gas ¢ 2.500E-01 © 2.500-01 ° s © EMANACT)
ROZ1 ° Emaneting power of Rn-220 gas ¥ not used * 1.500g-01 ¢

EEEECURRELOEEELORErEOREOPAIOLRERERCOREERELLEREARRRROCOLOUARRLEELCERELCEEREERErEeUREERERaRLELPEERPPUPEEEeEREereeReUeest

Sumary of Pathway Seleciions

Pathway *  User Selection
EEEREYEPEEREREEFERFEEEEEEFREEEL EEE R T ERE R EEEE L EEEE]
1 -~ external gamma = active
2 -~ irhalation (w/o radon)® active
3 -« plant ingestion N active
& +- meat ingestion 2 active
5 =~ mitk inges*ion - active
& -+ aguatic foods = active
7 -- drinking water . active
8 <+ s0il ingestion . active
9 -+ radon e active

PEQEBLECELCLLRBLLALOCERLEROREUSTRPCREEERECEDLLRORE
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 Residusl Radicsctivity Program, Version .03 02/26/9% 11:53  Page B8
. Sumsry : TH-230 CLEANUP CRITERIA - OUTDOOR - WiTH INTERNAL CONTRIBUTION

File . 2 CLEAN.7C

Contaminated Zone Dimensions initial Soil Concentrations, pCi/g
adbhddbashdadahAGAADANAAGAAAG ahrdanadadasaddasassanaradadasasdaa
Area: 100.00 square meters Th-230 1. 000€+00
Thickness: 700 meters

Cover Depth: 0.00 meters

Total Dose TDOSE(L), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Totel Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
48aABadA085644088040000400A00006408840008844040404048080404880484A8884044400
t (years): 0.0006+00 1.000E+00 3.0006+00 1.000g+0! 3.00GE+0) 1.000e+02 3.0006+02 1.000E+03
TDOSE(t): 3,.437E-01 3.477€-0%1 3.5576-01 3.8346-01 4.613E-01 7.0816-01 1.2016+00 1.818£+00
Mit): B.637E-03 3.477E-03 3.5576-03 3.834E-03 4.613E-03 7.0816-03 1.2016-02 1.818£-02

Maximsn TODOSE(t): 1.B138+00 mrem/yr at t = 1.000E+03 years
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Residua! Radioactivity Program, Version 5.03

02/24 7%

11:53

Summary : TH-Z50 CLEANUP CRITERIA - QUTDDOR - WITH INTERNAL CONTRIBUTION

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

File ¢ CLEAN.7C
Ground
Radio- Adddasddasdaasaa

Nuclide mrem/yr fract,
A844080 ddadAAAAD daAada
Th-230 1.1126-03 0,0032
Bbédbie epecedens Geecne

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

Yotal 1.1126-03 0.0032
Water

Radic: aadadadasnsddasad

Nuclide mrem/yr fract.

AaA4ana Aansasaaa aaadan
Th-230 0.000E+00 0.0000
eBeeded pecLpeece cevoed
Total  0.000£+00 0.0000

R R R R =

Page 9

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

wWater Independent Pathways (Inhalation exciudes radon)

Inhalation
aaaandadasaasias
mrem/yr fract.
4848804864 Gadaas
3.3608-01 0.9776
egreoeece genece
3.360€-01 0.9776

Radon
Aadadaaandadnnad
mrem/yr fract,
daddansald adaida
0.000E+00 0.0000
éecoucees futeee
0.000E+00 0.0000

Plant
Adaanasadsabaassd
mrem/yr fract.
aassdaass addaaa
4.6366-03 0.0135

Meat
Aadanaadansadsaea
mrem/yr fract.
Abdddaaaa aaadaa
9.508E-04 0.0000

epegeeeee eeee
4. 636E-03 0.0135

P TR
9.508€-06 0.0000

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

Fish
adadaasaadanadan
mrem/yr fract.
adaadadan aasaaa
0.000E+00 0.0000
eepecpecee eecepe
0.000E+00 ©, 0000

Water Dependent Pathways

Radon
AnddabAaaannsadd
mrem/yr  fract,
asadadaaa aaakaa
G.000E+00 0.0000
eesepteee ddeces
0.000E+00 0.0000

*Sum of all water ligependent and deperdent pathways.

TR RS RN SRR,

Plant
Aanndaaassadaaaa
meem/ye
EELEREEEREE PEEER
0.000E+00 0.0000
eéceeceee cesobs
0.000E+00 0.0000

fract.

Moat
ashaddandsanadan
mreem/yr fract.
aaddddnaa aadada
0.000e+00 0.0000
éfeepcote eedenn
0.000E+00 0.0000

Pathways (p)

Milk
adsaahasacasasan
mrem/yr fract.
ddaasddda aaanaa
6.7808-07 0.0000
eoeceeece eceere
6.780E-07 0.0000

Pathways (p)

Milk
adGasnasdanssaaad
mrem/yr fract.
dadannnda Aadass
0.000e+00 0.0000
ceviécede eeecoe
0.000E+00 C.0000

Soil
aadabdasnaddasaa
mrem/yr fract.
Adadasans aaaasa
1.935€-03 0.0056
eeceecpee fecece
1,935€-03 0.0056

ALl Pathways*
EEEEEEEEEEEE T
mrem/yr fract,
ahadaddan adaana
3.437-01 1,0000
ceeteecee eeeecde
3.437E-01 1.0000
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Residual Radioactivity Program, Version 5.03 02/24/74 11:53%  Page 10
Sumwmary : TH-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION

File : CLEAN.TC .
|
Total Dose Contributions TOOSECi,p,t) for Individual Radionuclides (i) and Pathways (p) :
As mrem/yr and Fraction of Total Dose At t = 1,0006+00 ysars
| water Independent Pathways (Inhalation excludes radon) '
| Ground Inhalation Radon Plant Meat Milk soil i
i Radio- AA0AAAAAAAAAAHAA ABALAAAABALAAAAN AA0DALABLGABAGAAN BAAAHARAGAARAAAG AAMANAAAAAAAGASE Addandisanndadad ddAdAAbAMGAAGSAS ]
[ Nuclide wmrem/yr fract, mrem/yr fract. wmrem/yr fract, mrem/yr fract. wmrem/yr fract. mrem/yr fract., mrem/yr fract, :
! A8B4004 ABASAARAA ARBANE AAABAAALGA A0BAND AANNARAAA AAGGHA  4LLARAAAA ABALAE AAAAGAAAA 0AAANA AaAsaNAAAA AHAAAD BbhAAAANA AdAdAA i
I Th-230 4.9296-03 0.0142 3.360E-0) 0.9664 5.6836-08 0.0000 4.8066-03 0,0138 1,0006-05 0.0000 1.276E-06 0.0000 1.936E-03 0.0056 :
I CRESHEE PROBEEEEE CLBPEE DECELDEED LEEODE CACELAEEE SECRLE COCLOREHE BAEEHE CERCLEEEE Benpee CefpbeEee codeed oeedbeced pédeoe g
r Total  4.929€-03 0.0142 3.360E-01 0.9664 5,663E-08 0.0000 &4 .8066-03 0,0138 1.000£-05 0.0000 1.276E-06 0.0000 1,.936E-03 0.0056
: k.
3 Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) :
i As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years -
] E
Water Ueperdent Pathways .
:
Water Fish Radon Plant Meat Milk ALL Pathways® l
. Radio- afaadssaadadsasd 83a408800000A008 Ansabdaddananasd 40hdhadadAdaAAad #HAAAAAAAAASAAAA AAdLAGDARAAAAGAA AAMALAGAAAAAGAAA i
i Nuclide mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. :
HAAA046 AABAANAGA 40248  BAGDAAIAR Afadas HaNALAAAA AAsARA GHAAAAARA AAANAS AAAAAANAA AAANAS AADAGAASS BAAAAA dhandAGAA adddas !
Th+230 0,000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 U,00GE+00 0.0000 0.000£+00 0.0000 ©.000E+00 0.0000 3.477E-01 1.0000

epeLpne secoceoee Gésdnc
, Total 0.000E+00 G.0000

eeeciteed pLoée
0.000E+Q0 0,00060

peeccboee bveeee
G.000E+00 0,0000

*Sum of all water independent and deperdent pathways,

L

———

A S N e e L LR

eceppeeree eceeree
0.000E+00 0.0000

sefecpeee pepeee
0. 000E+00 0.0000

eeepRenee ceacee
0,0006+00 0.0000

eeceecnes eeeede
3.477€-01 1,0000
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Residus| Radicactivity Program, Version 5.0%
Summary : TH-230 CLEANUP CRITERIA - OUTDOOR

02/26/94 11153 Page 11
< WITH INTERNAL CONTRIBUTION

File 1 CLEAN.7C
Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000€+00 years
water Independent Pathways {inhalation excludes radon)
Gro nd Inbaletion Radon Plant Meat Milk
Radic- Sdedaahdaanisnanas A80888404A0AaAA0 GBAAGAAAARANAAAA ANARAAAANAAANAGA AANAAINAAAAAAAAE ANAAAAAANAAAAANA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.

Adadass AdasdbaAa andana
Th-230 1.253€-02 0.0352
epeiane spepepete ecpece

aanddanaa aapaaa
3.3608-01 0.9647
eReceRens eeeend

ddanadana aaasas
1.896E-07 0.0000
pofeescRe peEReR

Aaddanasa Adsand
S.166E-03 0.0145
cegeprece edgtee

adddadaaas aasasa
1.107e-05 0,0000
eeppeoere ececes

addaanasd addasa
2.504€-06 0.0000
eeseceeee eepeee

Total 1.2536-02 0.0352 3.3608-01 0.9447 1.694€-07 0.0000 5,166E-03 0,0145 1.1076+05 0.0000 2.504E-06 0.0000
Total Dose Contributions TROSE(,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of (“tal Dose At t = 3, 0006+00 years
wWater Dependent Pathways
water Fish Radon Plant Meat Milk
Radio-  88080485045450080 adddnaasaAnadaAsS A5a8AAGAAAAAAEAN AGAAAA0AA6A0AA0A NASAAAARAASAAAAA AAANAAAAAAGAAAAS
Nuclicde mrem/yr fract, mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

#540848 BANBARLAS Anadad
Th+230 0.0O0E+DO 0,0000
deeopas eodledene eppper
Total 0.000£+00 0.0000

*Sum of all water

addasanan addana
0.,000E+00 0.0000
ceppesnpe Beeeie
G, Q00E«00 0.0000

Ananabadd addaad
0.000T+00 0.0000
ceeceocee eceeee
0.000E+00 ©,0000

independent and dependent pathways.

addanaasa asasaa
0.000€+00 0.00G0
euecpdeRe ppeeee
0,000E+00 0.0000

da34a4484 aasasa
0.000E+00 0.0000
eececoese coepee
0,000€+00 0.0000

aasdadana dadada
0.000E+00 0.0000
enceedces eeecee
0.000E+00 0.0000

Soil
anasadaasassabea
mrem/yr fract,
asdadhans addadd |
1.941€-03 0.0055 |
cceececee sessee
1.941€-03 0.00%5 |

adadaasnaddaadsaad
meem/yr fract,
Asadsdasa daksds
3.557€-01 1.0000
veceseere eocese
3.557e-01 1.0000

\

|
|
|
|
AlL Pathways* |

- R PP BT T—— e
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Residual Radicactivity Program, version 5.03

L2/26/%4

11:53 Page 12

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

Total Dose Contributions YDOSEC(),p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.0008+01 years

File : CLEAN,7C
Ground
Redio- dasdadssdassanis

Nuclide mrem/yr fract.
BhddAGA AddddaRGS Hasdba
Th-230 3,880£-02 0.1012
feetecr precEReER papLER

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuciides (13 and

Total 3.8B0E-02 0.1012
Water
Radio’ aAasdadaddaabadse

Nuclide mren/yr fract.
dhadRAR Addasnada dabaaa
Th*230 0.000E+00 0.0000
goedoee eceeceene eoteer
Total 0.000+00 0.00600

Water Independent Pathways {(Inhalation excludes radon)

inhalation
adardasaddsansaa
mrem/yr fract.
ddnaadnda asanns
3.3606-01 D.B763
seecetéee oepeec
3360601 0.8763

Radon
EEREETTEEE LT T
mrem/yr fract,
Adaaddada sadaaa
5,589 -07 0,0000
feaegecee eeenel
5.589€-07 0.0000

Plant
andshsandaaadsde
mrem/yr  fract.
adaadadad AadddaA
6.6216-03 00173
ceceneees peecoe
6.6216-03 0.0173

Meat
bdoasbabasdanasad
mrem/yr fract,
aBaasdasa Aadaas
1.547€-05 0.0000
eececceee beeecee
1.547E-05 0.0000

As mrem/yr and Fraction of Total Dose At t = 1,000E+01 years

Fish
EEEEETEEEEREEEEEY
mrem/yr  fract,
daaaaddaa daanaa
0.000£+00 0.0000
épBoe0ete elpeeD
0,000€+02 0,0060

Water Dependent Pathways

Radon
asaasaddandadand
meem/yr fract.
aaddaanaa asdaaa
0.000E+0C 0.0000
fecestede gedene
0.000£+00 0,0000

*Sum of all water independent and dopendent pathways.

Plant
Aaaadanndaddaaan
mrom/yr fract.
ddadndsaa daasaa
0.0008+00 0.0000
eepecEERe fopeeo
0.000€+00 0,0000

. i i R R e —

Meat
abadaadaadandana
mrem/yr fract.
éndaasaaa Aadrdaa
0.000g+00 0.0000
pEpEBRAte pleede
0.000E+00 0.,0000

Milk
EEELEELEVEEEETTT)
mrem/yr fract.
bdaanaabaa Haaaaa
7.099€-06 0.0000
bectspkee eecees
7.099€-06 0.0000

Pathuways {(p)

Milk
anadasnasdaddassd
mrem/yr fract.
Asadanasd Addaad
0.000E+00 0.0000
fORRERELE peefes
0.000e+00 02,0000

Soil
abaasdhasnshbaAs
mrem/yr fract,
AsddAaAGE B8AAAS
1.966E-03 0.0051
ceepeceee eeeees
1.966€-03 0,005

AlL Pathways*
EERFECEEEEERT EEE]
mrem/yr fract,
adshanaad ddddaa
3.834€-01 1.0000
eesppoeee ceeces
3.834-01 1.,0000




Residual Radicactivity Program, Version 5.03
Summary : TH-230 CLEANUP CRITERIA -

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

File : CLEAN.7C
Ground
Radio- adddddddasstnaas

Nuclide mrem/yr fract,
AbdAdad andanadds aAdasaaa
Th-230 1.,111€-01 0.2408
épdeene eecndgece cocnce

Total Dose Contributtons TDOSE(i,p,t) for Individual Radionuclides (i) and

Total 1.1118-01 0.2408
Water
Radio- Addadassndasaass

Nuclide mrem/yr fract,
dAAAAAA Aaaddanadd asddaa
Th-23C 0.000E+00 ©,0000
éegonde pedvecece tecene

Total 10.000E+00 .0000

*Sum of all water

02726794

11158 Page 13

OUTDOOR = WITH INTERNAL CONTRIBUTION

As nirem/yr and fraction of Total Dose At t = 3 .000E+01 years

Water Irdependent Pathwxays (Inhalation eacludes radon)

Inhalation
dadadandaanssdas
mrem/yr
nddaaansa aaasnaa
3.361€-01 0.7287
geehnseee eeecte
3.361E-01 00,7287

fract,

Radon
mrem/yr fract,
Addadanaa asaasa
1.6286-06 00,0000
eecpéeed pedvee
1.628E+-06 0.0000

Plant
andaddadrnanadasa
mrem/yr fract,
asaaaadna aaddda
1.194-02 0.0259
peeeseece eeeree

1.194E- G2 0.0259

Meat
addanddsdadnaaas
mrem/yr fract.
daaaddaaa aaaada
3.209€-05 0.0001
eeeeeeeee peeete
3,209€-05 0.0001

As mrem/yr and Fraction of Total Dose At t = 3.0008+01 years

Fish
Andadddadaaadasn
mrem/yr fract,
dasddnana dddasa
0.000E+00 0.0000
eegecnese ereeee
0.,000€+00 0.0000

indeperdent and dependent

Water Dependent Pathways

Radon
assandadaasasasa
mrem/yr  fract,
432340484 asaaan
0.000£+00 0.0000
peeeefeee eeceer

0.000e+00 0.0000

pathuways,

Plant
adnadannddaanasd
mrem/yr fract.
adaadsasd Adaaaa
0.000e+00 0.0000
frecepeee eeepce
0.000E+00 0.0000

Meat
EEGEEEVEEEEERERE]
mrem/yr fract,
EETELEETT EEEET
0.000€+00 0,0000
seeoseecr eecece
0,000e+00 0.0000

Pathways (p)

Milk

asabaadanasnasas

mrem/yr fract.

aanaasdan Aaadaa

2.194€-05 0.0000
eeccescee ecesee
2.194€-05 0,0000

FPathways (p)

Milk
daanadadasdsdaaa
mrem/yr fract.
434228348 andaaa
0.000g+00 0.0000
eeceeeres eeéece
0,000£+00 0,0000

Soil
EEEFTEEERETEEETE]
mrem/yr fract.
daasaasaa asdaaa
2.090€-03 0.0045
sosibbes bebbbe
2.090€-03 0.0045

ALl Pathways*
aaaasasaaaadsada
mrem/yr fract.
andaadana ddaada
4.613E-01 1.0000
eeepenepe peeeec
4.6136-01 11,0000
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WITH INTERNAL CONTRIBUTION

R L ——_———

Total Dose Contributions TDOSECH,p,t) for Individual Radionuc!lides (i) and Pathways (p)
As mrew/yr and Fraction of Total Dose At t = 1,000E+02 years

File s CLEAN.TC
Ground
Radio- daddaasdsanaansns

Nuclide mrem/yr fract.
Ganbdand sdaabanan adasda
Th-230 3,3426-01 0.4720
fbehene eevepecve ecéree

Water [ndependent Pathways (Inhalation excludes radon)

Inhalation
saBAhadasananssn
mrem/yr  fract,
aaaaaaidnas adaada
3.36TE-01 0.4755
egececess epeces
3.36TE-D1 0.47%5%

Radon
Ansadadbadassnan
mrem/yr  fract.
ICEEEEEPE R PEEEEY
4,BBBE-06 0.0000
ceceeeece peecee
4.BBBE-06 0.0000

Plant
adndanaanasiadaa
wrem/yr fract.
3.624E-02 0.0684
eeeeeneet efpeee
3.4248-02 0.0484

Meat
adanadasdanddada
mrem/yr  fract,
danandaas aaaaaa
1.0358-04 0.0001
eeeeoteee eoepce
1.035€-04 0.0001

Milk
asabaadasdchanas
mrom/yr  fract.
asanassaa asadda
7.753E-0% 0.0001
cocereeee eeccee
7.753€-05 0.0001

Total Dose Contributions TOOSE(T,p,t) for Individual Radionuclides (i) and Pathways (p}
As meem/yr and Fraction of Total Dosw At 1t

Total  3.3426-01 0.4720
Water
Radio Asasadadsdadsass

Nuclide mrem/yr fract.
AA&ABAA AAGARAAAS AsdAd
Th-230 0.000€+00 0,0000
QEELEHL bRUREEERE EeCO0e
Total 0.000£+00 0.0G000

Figh
2a284BRAAMDAADAR
mrem/yr fract.
adadsadaa aansaa
0.000E+0Q0 0.0000
ceseeenie eecoce
0.0GOE+00 0.0000

Water Dependent Pathways

Radon
addasasascdadann
mrem/yr fract.
dadaaadan aasana
0.000E+00 0,0000
eefgtepee Peoele
0.000E+00 0.0600

*Sum of all water independent and dependent pathuays.

Plant
84aaaadnandosada
mrem/yr fract.
snnddansa HAadad
0.0DOE#GO 0.0000
COReReLee peeetl
0.000E+D0 0.0000

1.000E+02 years

Meat
aanasdanaasansans
mram/yr fract.
haadaaaas aaanda
0.000E+00 0.0000
esepeseee epecern
0.000€+00 0,0000

Milk
EECEREETEEEEFEEE]
mrem/yr fract,
aasadasna 644das
0.000e+00 00,0000
gorcageee eecoee
0.000E+00 00,0000

Soil
ELEELEPEEETTFETES
mrem/yr fract.
Baadaaana aadasa
2.719€-03 0.0038
coeepecee eeetee
2.719¢-03 0.0038

ALl Pathways*
dasaaddsaasddaaa
mrem/yr fract.
Adasadaad adaaaa
7,081€-01 1.0000
erepeefec fereed
7.081E-01 1.0000
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Residual xadiovactivity Program, Version 5.03

Milk
adnanhaaasdasdadd

Sunwmary : TH-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION
File : CLEAN.TC
Total Dose Contributions TDOSE(Y,p,t) for Individual Radionuc!ides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water [ndependent Pathways (Inhalation excludes radon)
Ground inhalation Radon Plant Meat

Radio- 848088884800 A4A0 AARAAAAANAAAANNA A0ABAAAAGA0BAAGL HARAGDGAASANGAAA Addaddaddadaddans
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr  fract. mrem/yr fract, wrem/yr fract,

AdKAaAAA adadsAakAn AdALAA
Th-230 7.748E-01 0,645
fepeeee roeRERERr ORGP

Adasanadd ddasan
3.3786-01 0.2814
eeEcEcRRe CeoRee
3.3786-01 0.2814

aaaasaads aadaad
1.113€-05 0.0000
eeepnrece eeceee
1.113e-05 0,0000

aanaspasd aadaas
8.328€-02 0.0694
egeeLeeRe eeeces
B.3286-02 0.0694

EFEEEEE AR EEEER)
2.616E-04 0,0002
eepececee eeceee
2,616E-04 0.0002

mrem/yr fract.
Aaaaadaas adadaa
1.957€-06 0.0002
ecceeecee efeace
1.957E-04 0,0002

Total Douse Contribution. TDOSE(),p,t) for Individual Radionuelides (1) and Pathways (p)
Ay mrem/yr and Fraction of Total Dose At t = 3.D00E+02 years

Total 7,748E-01 0.645%4
Water
Radio- aaddanandadadansa

Nuclide wmrem/yr fract.
Aaapaad dadaandas Gadada
Th-230 0.000g+00 0,0000
feepact fodeescer pectne
Total  0O,000E+D0 0.0000

Fish
Anadadsadtaasdans
miem/yr
sbdaddasad andava
0.000E+00 0.0000
vecepceen eceees
0.000E+00 0.0000

frace.

Water Depondent Pathways

Radon
EECEEEPEESEEEPEE]
mrem/yr  fract.
dahadGAAa daddaa
0.000€+00 0.0000
seeereere eooeee
0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Plant
EEEEEEEEEFETER R
mrem/yr
AdaRAasa Adadaa
0.000E+NC 0,0000
ceecesere seteee
0.000E+00 0, 0000

fract,

Meat
aasansaasaaaaaadn
mrem/yr fract.
4aasaadad aaaadn
0.000e+00 0.0000
espoecece eceeee
0.000€+00 0,000

Milk
EEEEEFEEEERERETE ]
mrem/yr fract,
AaaBaaasd daasaa
0.000€+00 0.0000
peseeeeed goecoe
0,000E+00 0.0000

L RS eSS

Soil
aaabsanrasddedas
mrem/yr fract,
aashdasda danaaa
4.171€-03 0,0035
eceeeecece eeeece
4.171€-03 0.0035

ALl Pathways*
Adadandarssnddasa
mrem/yr fract.
Adaasanss Aaasaa
1.201€+00 1.0000
eececeese eeeéee
1.201E+00 1.0000
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Total Dowe Contributions TDOSECI p,t) for Individual Radionuclides (1) and

File : CLEAN,TC
Ground
Radic-  aaddssnddadsassd

Nucl ide mrem/yr fract,
Bbdasan daddARGad dbaand
Th-230 1.270E+00 0.698%
BELEOLE POLLROEEE PRCEEE

Total Dose Contributions TOOSEC),p,t) for individual Radionuclides (i) and

Total 1.270€400 0.6989
wWater
Radio- addadaadsasiaana

Nuclide mrem/yr fract,
abdhbad asadanaad aasasn
Th-230 &,406E-02 0.0%52
BeOUROE fEELOOLET ELPRCE
Total &.406E-02 0.0352

*Sum of all water indepercient and dependent

As mrem/yr and Fraction of Total Dose At t = 1. 000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
adnsssaasaasadag
mrem/yr fract.
dhaasanad addpaa
5.3726-01 0,185%
eceneesed ecedece
3.372€-01 0.1855

Radon
adadasaasandnaas
mrem/yr fract,
248804084 sdaa04
1.502E-05 0.0000
seeeneese pecoed
1.502¢-0% 0,0000

Plant
asaandnanassanas
mrem/yr  fract.
Adadaadaa dadana
1.388E-01 0.0764
deeeeeeee eesree
1.3886-01 0.0764

Mueat
Aadanaaddsaaanaa
mrem/yr  fract,
Adaaanaad aadnad
4. 407E-04 00,0002
eeeceecee eceeee
4.4076-04 0.0002

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

Fish
ELEFELEFEETEREET
mremiyr fract,
daasaanda 0sanad
1.158€-06 0.0001
spdeeRede ceedce
1.158€-04 0,0001

water Dependent Pathways

Radon
anaasanadbadaaas
mrem/yr fract.,
dadAd0had Adadad
0.000E+00 0,0000
LOOROLOEE DEEEDY
0.0008+00 0,0000

pathways.

Plant
EEEREREEREEEREEE
mrem/yr fract,
EEELEEETEREREETE
4 . 944E-04 0.0003
eecppeete aedeen
4.944E-04 D.00O3

Meat
haasadanandassaa
mrem/yr fract,
Aapaadaan ddhass
5.754E-06 0.0000
ececeecte poeoee
5, 754E-06 0,0000

Pathways (p)

Milk
AddnAaddaaAsaAAAA
mrem/yr fract.
Aaddnadad ddaaaa
3.2926-04 0.0002
seecpecen edeesr
3.2928-04 0.0002

Pathways (p)

Milk
Aasdaaddaddsaasa
mrem/yr fract,
ahdAaaasa Addasaa
6.538£-06 0.0000
pepedeced peceee
6.538E-06 0,0000

Soil
mrem/yr  fract,
AnddAsAAA BBAAAA
5.8096-03 0.0032
eecpeeccn eeeeee
5.809E-03 0.0032

ALl Pathways*
Aadasdaasasadand
mrem/yr fract.
d4addaaas dasdas
1.818€+00 1.0000
cedceceee eeesee
1,.818€+00 1.0000
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Dose/Source Ratios Sumed Over All Fathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Proguct Branch
%) (i) Fraction
babaanh A4sAA4E AasaAadAn
Th-230 Th-230 1.000€+00
Th-230 Ra-226 1.000E+00
Th-230 Pb-210 1,0008+00

Th-230 BOSR(]))
eedbneE cereBRE eepeentte

Rranch Fraction is the cumulative factor for the ['th principal radionuc|ide daughter:

DSR{),t) (mrem/yr)}/(pCi/g}
t= 0.0006+00 1.000E+00 3.0006+00 1.0006+01 3.0006+01 1,000E+02 3,.000£+02 1.000£+03
AaAAAAAA AddaGddns BIANAAAGA ANAAGLAAA ANANANAND ABAANAAAA aAANAARNA Aladdadaa
3437601 3.4376-0% 3 437601 3.437E-01 3.4366-01 3.4336-01 3.4256-01 3.397€-01
0.000E+00 3.9906-03 1,196E-02 3.940E-02 ), 149€-01 3.4B2E-01 8.086E-01 1.335E+00
0. 000E+00 4,260E-06 3.76456-05 3.8396-04 2.784E-03 1.664E-02 4,9516-02 1,.391E-01
3437601 3.4776-01 3.557€-01 3.8%4E-01 4.613E-01 7.081E-01 1.201€400 1.818E+00
CEOBOAENE PECECEERE BOCRECEEE PLLRLORCE CEHORELEE CLOLREPEE QECPERELE eeéredtent

The DSR includes contributions from associated (half-life u 0.5 yr) daughters.

Muc | ide

() t= 0.000E+00 1.

Single Rad'onuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem/yr

O00E+D0  3.0006+00  1.000€+01 3.000£+01 1,0006+02 3.000€¢02 1,000€+03

Hdaaaada GrdbabAAE  AAdABAAAA  ABAANASAS  AAAGAAAAA  ANAAAAGAA  ARAAAAAAA  AABAAAAAA  AAdAAABAS
Th-230 2.910E+402 2.876E+02 2.B126+02 2.4086+02 2.186BE+02 1.6126402 8.3296+01  5.502E+01
eesepne CORRBLEDE  COLOSECER BEORRECEHE  CEARLLREE  CORLEDONE 2ORECHCEe POLCEEEP  ceencered

Summed Dose/Source Ratios DSR(I, 1) in (mrem/yr)/(pCi/9)
ared Single Radionuclide Soil Guidelines G(i,t) in pli/g
at tmin = time of minimam single radionuciide soil guideline
and at tmax = time of maximum total dose = 1,0006+03 years

Nuclide Initial tmin DSRE, tmin) GCi,tmin) DSR({, tmax) G(1,tmax)
i) pi/lg (years) (pCisg) (pCi/g}
$834404 084a0AdaR HANBAAAGAAGANAAE AAAAIGANA GAAAARAAE ASAAHEANA ABdA0AAAA
Th-230 1.000E+00 1.000€+03 1.8186+00 S.5C2E+01 1.B18E+00 5.5026-0

COOLALE CLRPPEPLAE CPOECOCEREECANLE PRACPLERE PRELEOLAE CLOPHEOCE pefOREREE

CUMBRF(|) = BRF(1)*BRF(2)*

coe BRECH).
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Dose Conversion Factor {(and Related) Parameter Summary

Menu

Parameter

* Current *
> Value °*

Default

-

L

Parameter
Name

844006446060086a058804A5A0A0500AABAAAAAHAAAAAAAAANAAAAAAGAGANAAANGRAGAAA0AAAAIEAAAAAGAAAAAEARNANAAAAAAAGA

Al Ground external gamma, volume DCF's, (mrem/yr)/(pCi/cm**3): * - »
A1 Pb-21040 , soil density = 1.0 g/cm**3 * 4.870E-03 * 4 ,870E-03 * DCFIC 1,1)
A PR-210+D , soil density = 1.8 g/ca**3 ® 2.310E-03 ° 2.310E-03 ° OCF1C 1,2)
A1 o ) G
A Ra-226+0 , soil density = 1.0 g/ca**3 * 1.5506+01 * 1.550€+01 ° LCFAC 2. 1)
A1 % Ra-22640 , soil density = 1.8 g/em**3 ° B.560E+00 ° 8.560£+00 ° OCFI¢ 2,2)
A-1 L E L ]
A-1 Th=230 , soil density = 1.0 g/cm**3 * 2,110E-03 * 2.1106-03 ° DCFIC 3,1)
A1 Th-230 |, soil density = 1.8 g/cm**3 “ 1.030€-03 “ 1.030€-03 ° OCF1( 3,2)
A-3 Depth factors, ground external gamma, dimensionless: . s »
A3 PH-210+0 |, soil density = 1.0 g/cm**3, thickness = 15 m * 8.800E-01 * 8,800E-01 ° fDC 1,1, 1)
A3 Pb-21040 |, soll density = 1.0 g/em**3, thickness = 0.5 m " 1,000€+00 ° 1,000E+00 ° ¥p( 1,2,1) :
A3 Pb-21040 | soil density = 1.0 g/em**3, thickness = 1.0 m ® 1.000€+00 * 1.000E+00 * fD( 1,3,1) ]
A-3 Pb-210¢0 , soil density = 1.8 g/cm**3, thickness = .15 m ¢ 9.700E-01 ° 9.7006-01 * FOC 1,1,2) |
A3 Pb-21040 , soil density = 1.8 g/cn®*3, thickness = 0.5 m “ 1.000E+00 ° 1,000E+00 ® FB( 1,2,2)
A-3 Pb-21040 , soil density = 1.8 g/cn**3, thickness = 1.0 m ® 1.0006+00 * 1.000E+00 ° FDC 1,3,2)
A.l o L L
A3 Ra-22640 , soil density = 1.0 g/cm**3, thickness = .15 m “ 6.300E-01 ° 6.300E-01  fD( 2,1,1)
A-3 Ra-226+0 , soil density = 1.0 g/cm**3, thickness = 0.5 m “ 9.200E-01 © 9.2006-01 © FD( 2,2,1)
A3 Ra-226+D | soil density = 1.0 g/cm**3, thickness = 1.0 m “ 1.000E+00 * 1.0006+00 * fD{ 2,3,1)
A3 Ra-226+D , soil density = 1.8 g/em**3, thickness = .15 m ® B.500£-01 ° B.S00E-01 ° FO( 2,1,2)
A-3 Ra-226+0 , soil density = 1.8 g/cm**3, thickness = 0.5 m ° 1.000€+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 * 1.000€+00 ® f0( 2,3,2)
A.s a | 3 L]
A-3 Th-230 |, soil density = 1.0 g/en**3, thickness = .15 m ? 9.300E-01 * 9.3006-01 ° FOC 3,1,1)
A3 Th-230 |, sofl density = 1,0 g/cm**3, thickness = 0.5 m ? 1,000€+00 ° 1.0006+00 * FO¢ 3,2,1)
A-3 Th-230 , soil density = 1,0 g/cm**3, thickness = 1.0 m “ 1.000E+00 ° 1.000E+00 * fD¢ 3,3,1)
A3 Th-230 |, soil density = 1.B g/cm**3, thickness = 15 m ® 1.0006+00 * 1.000€+00 ° FD( 3,1,2)
A3 Th-230 |, soil density = 1.8 g/cm**3, thickness = 0.5 m © 1.000£+00 ° 1.000E+00 ° FD( 3,2,2)
A3 T™h-230 |, soil density = 1.8 g/em**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 * FD( 3,3,2)
e L ®
81 Dose conversion factors for inhalation, mrem/pli: - L d
B-1 Pb-210+0 * 2.1006-02 ° 2.1006-02 * OCF2¢ 1)
LEA Ra-226+0 * 7.900€-03 ° 7.900E-03 ° DCF2¢ 2)
8-1 Th-230 o 7.000!_-_22_: 3.2006-01 ° DCF2( 3)
° e o 1
D1 Dose conversion tactors for ‘ngestion, mrem/pCi: - » 5 1‘
D=1 ¢ Ph-210+D ® 6.7006-03 ° 6.7006-03 * DCF3( 1) |
b1 Ra-226+D ° 1.100E-03 ° 1.1006-03 * DCF3( 2)
p-1 Th-230 * 5.3006-04 * 5.300€-04 ° DCF3( 3) {
- ® " {
D-34 ° Food transfer factors: - = ¥ 1
D-34 * Pb-210%D , plant/soil concentration ratio, dimensionless ® 1,0006-02 ® 1.000€-02 ° RTF(C 1,1) |
D-34 * Pb-210+0 , beef/livestock: intake ratio, (pC1/ug)/(pCi/d) ® 8.000E-04 “ B.000£-04 ° RIF( 1,2)
D-34 * Ph-210+D , milk/livestock-intake ratio, (pCi/L)/(pCizd) * 3.000£-04 * 3.000E-04 ° RTEC 1,%)
n.u v o .}
D-34 © Ra-226+0 |, plant/soil concentration ratio, | mensionless ® &.000E-02 * 4.000€-02 " RTF( 2,1)
D-34 " Ra-226+D , beef/livestock-intake ratio, (pCizkg)/(pCi/d) ® 1.000E-03 “ 1.0006-C3 ° RTF( 2,2}
D-34 ° Ra-2264D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 © 1.000€-03 * RYF( 2.3)
a’“ o [ ] ©
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Dose Conversion Factor (and Related) Parameter Summary (continued)
o ® Current * ¢ Parameter
Meru * Parameter " Value ° Default ° Name
BB4AA0AAIAAINAAGNGAAAAAGAAAAMNAEDAAIANABNAANGANAAGAASAAAGANAAGAAAAACAEAAINAANAGAAADIAAAASACAAGAAANAAAAAAG
P-34 " Th-230 , plant/soil concentration ri ia, dimensionless ® 1.000€-03 * 1,000€-03 * RTF( 3, 1)
D34 * Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000€-04 * 1,000E-G4 ° RTF( 3,2)

 De34 ° Th-230 , milk/livestock-intake ratio, (pCI/L)/(PCi/d)  ° 5.0006-06 ° 5.0006-06 ° RTF( 3,3)
Ld L4 ° L
|
3 D5 ° Biocaccumulation factors, fresh water, L/kg: ’ . \d
L D5 * Pb-210+D , fish * 3.0006+02 * 3.000£+02 * BIOFACC 1,1)
5 D-5 * Pb-210+0 , crustacea and mollusks * 1.0006+02 * 1.0006+02 ° BIOFAC( 1,2)
‘_5 ] D o .
. D5 “ Ra-226+D , fish * 5.0006+01 * 5.000E+01 * BIOFAC( 2,1)
d D5 ¥ Ra-226+D , crustacea and mollusks " 2.500E+02 ° 2.500€+02 ° BIOFACC 2,2)
E el 0-5 * & ® ©
. 0% " Th-230 , fish * 1.000€+02 * 1.0008+02 ° BIOFAC 3,1)
D5 " Th-230 |, crustacea and mollusks * 5.000E+402 * £.000€+02 * BIOFACC 3,2)
J EEACEUBEREOLECORHELENEELRRRLEELERELELREERNCOREPPEOLEtereartertnteesleerpeteopteUntobectRelCbRRROCECERGE
|
4
|
I
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|
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Site-Specific Parameter Summary

Parameter

o

User
Input

o

o

Uefault

Used by RESRAD Y Parameter

*{If different from user input) ° Nane

66‘6‘0“0‘&0&&&00!‘:‘&&66itniassoitcnaaaaaaaaaaaanodatﬁatnaaatnaaniatnaditbanoa60&&aaiaibbéjatétaatéiatatStébaotittittttli‘ttttt
GOOE+02 * 1.000E+04

ROIY
ROTL
RO1Y
ROYY ©
RO1Y °
RO1Y ©
RO1T °
RO1Y *©
RO1Y *
RO1Y °©
ROTY
ROYT °
RO1Y *
ROWY °

ROYZ *
RO1Z *©

RO1S °
RO13 °
RO13 ¢
RO13 °
LIUE
RO13 ¢
RO13 °
RO13 *
RO1S °
RO13 °
RO1S °©
LURE B
RO1S °
ROY3 ¢
ROY3 ©
RO1S °
RO1S °

RG14 °
ROVG °
LiG T
ROYS °
ROYS
ROYG ©
ROYG ©
ROYG
RO16
LI

LI

Area ¥ contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose |imit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for caleulations (yr)

Times for calculations (yr)

Inttval principal radionuclide (pCiZg): Th«230
Concentration in groundwater {(pCi/L): Th-230

Cover depth (m)

Denasity of cover material (g/om**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated 2one total porosity

Contaminated 2one effective porosity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter

Humidity in air (g/m**3)

Evapotrunspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runotf coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total potosity

Satyrated zone effective porosity

Saturated zone hyrraul ic conductivity (m/yr)
Saturated zone hydraul ic gradient

Saturated 2one b parameter

Water table drop rate (m/yr)

wWell pump intake depth (m below water table)
Model; Nondispersion (ND) or Mass-Balance (MB)
Individual’s use of groundwater (m**3/yr)

Number of unsaturated zone strata

v

s
n

<
- kR e R e D s

no
no

By
* no

ol P

=4
i
g
&
“1
¥
“ no
&5
"

oy
s o X
4
' 4

"1
¥ R

¥R
e
™ 5
*1
"1
“ ND

.000E+00
Q00E+02
. 000€+02
.000E+00
(ID0E+00
. D02E+00
O0DE+D1
LO00E+01
.Q00E+02
LO00E+02
-000E+D3

t used
t used

-DODE*GO

t used

OGOE+00

not used
not used
.5008+00
,B00E-03
.000€ - 01

000E-01

LD00E+D

3008400
t used
000E -0

.000E+00
£.0008-01

erhaad
000€-01

O00DE+06
.O0DE-03

JS00E+00

DOOE-01

2.,000¢-01
000E+02

000E- 02
300€+00

.000€-03
+000E+01

* not used

o

L

¢.000E+00
1.000E+02
3.000€E+01
0.000€+00
1.000E+00
3.000E+00
1.000E+01
3.000€+01
1.000€+02
3.000€+02
1.000€+03
3.000E+03
1.000E+04

0.CI0E+00
C.000€+00

0.000€+00

1.500€+00
1.000€-03
1.5006+00

1.000£-03 °

4. DODE-DY
2, 000€ -1
1.000E+01

5.300e+00 ©

8.000€+00
5.000€-01
1.000€+00
2.000€-01
overhead
2.000€ 01
1.000E+D6
1.000€-03

1.500E+00
4. 000 -01
2.000€-01
1.000€+02
2.000¢-02
5.300£+00
1,000€-0%
1.000E+01Y
ND

2.500€+02

. * AREA

* THICKO
SiEe ©LezpaQ

* BRLD

=1

e A 4

fT B
e ST L)
"sa TS
.4 “TC 6)
i o 13
e T8
- L )

“ 100

e (i ¥
ML D)

° COVERD
* DENSCV
* ey
* DENSCZ
vz
: * 1pe2
° EPC2 |
° Heez |
* BCZ |
" HUMID |
< EVAPTR |
° PRECIP .'
P o .'
° IDITCH
* RUNOFF
° WAREA |
* Eps

" DENSAQ
* 182
0t * EPS2
“§3 " Wesz
- e m
° 882
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Site-Gpecific Parameter Sunmary (continued)

e ¢ User s . Used by RESRAD *  Parameter

Menu © Parametur o Input Y Default * (If different from user input) ¢ Name
Bhhdeébannandnanadddaniibsaaaddans suuuuaaanauaauummauuannaaunuuuinuuusmaauad-uummmdum
ROYS ° Unsat. zone 1, thickness (m) “ 4.000E+00 ° 4.000E+00 ° . * W)
ROYS * Unsat, zone 1, soil density (g/cm**3) * 1,5008+00 * 1.5008+00 ° " DENSUZ(1)
RO1S * Unsat. zone 1, total poresity ® &.000E-01 * 4.000E-01 ° ° TPUL(Y)
ROYS * Unsat. zone 1, effective porosity ¢ 2,0006-01 ° 2.0008-01 * “ya *EPUZ(Y)
ROYS * Unsat. zone 1, soii-specific b parameter ® 5.300€+00 * 5,300€+00 - *BUZ()
RO1S ° Unsat. zone 1, hydraulic conductivity (m/yr) * 1,000E+01 * 1,0008+01 ° * HCU2(1)
RO16 " Distribution coefficients for Th-2350 ' - . b
RO16 ° Contaminated zone Com**3/g) * 60008404 ° 6.000E+04 * “ DCNUCCL 3)
ROY6 *  Unsaturated zone 1 (cm**3/9) ¥ 6.000E+04 ° 6.000E+04 ° “ peNucu( 3,1)
RO16 " Saturated zone (cm**3/g) * 6, 000E+04 * 6.0008+04 ° ” DENUCSE 3)
RO1S ° Leach rate (/yr) * 0.000E400 © 0.000E+00 ° 2,77BE 06 * ALEACH( 3)
ROYE *  Solubility censtant “ 0.,000£+00 * 0.000E+00 * not used “ soLusk( 3)

S w el @ L
ROTE ° Distribution coefficients for daughter Pb-210 " e . ¢
ROSE “  Contaminated zone (em**3/g) ® 1,000E+02 * 1.000€+02 * 7 peNucel 1)
ROVE 7 Unsaturated zone 1 (ca**3/g) " 1.000E+02 ° 1,0006+02 * “ peNuCuC 1,1
ROV °  Saturated zore (cm**3/g) ® 1.000£+02 ° 1.0006+02 ° ® DONUCSC 1)
ROS Leach rate (/yr) ¢ 0,0006+00 * 0,000£+00 ° 1.6636-03  ALEACH( 1)
ROM6 *  Solubility constant “ 0.000E+00 © 0.0008+00 ¥ not used ° SOLUBK( 1)

o s " . L]
ROYE " Distribution coefficients for daughter Ra- 226 " f . ot
ROVS ° Contaminatec 2one (cm**3/9) * 7.000€+01 ° 7.0008«01 © ° peNuce 2)
RUTE " Unsaturated zone 1 (cm**3/g) ¢ 7.,0006+0) * 7.000g+0) ° ¢ pONUCUC 2,1)
R0O16 ™ Saturated rone (cn**3/g) * 7.000€+01 * 7.000E+01 * ? DCNUCS{ 2)
RO1& " Leach rate (/fyr) ® 0.000E+00 * 0.000E+00 *° 2.3764E-03 * ALEACK( 2)
RDYS *  Solubility constant “ 0,0006+00 ° 0.000E+00 * not used “ SOLUBK( 2)
ROV7 * jnhatation rate (a**3/yr) ° B.A00E+0% ° 8.400+03 ° “ INHALR
ROY7 ° Mass loading for inhalation (g/m**3) " 2,0006£-04 ° 2,000E-04 Y MLINK
ROV7 * Dilution (ength for airborne dust, ifnhatation (m)® 3.000E+00 * 3,0006+00 ° |
ROV7 ° Exposurs duration 7 3.0006+01 ° 3.000€407 ° *ED
RO17 * Shielding factor, inhalation * 1,.0006+00 “ &.000€-01 ° ? GHF3
ROIT * Shielding factor, external gamme " 1,0006+00 * 7.000€-01 ° * SHF1
ROV7 * Fraction of time spent indoors " D.000E+D0 * 5.0006-01 ° “ FIND
RO1Y * Froaction of time spent outdoors (on site) : 1 0002000 “ 2.5008-01 ¢ ¢ FOTD

ROV7 ° Shape factar, externsl gamma * 1.000E+00 ® 1.000g+00 * Shn o p5q
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Summary @ TH-230 CLEANUP CRITER'A - OUTDOOR - WIND - WITH INTEKNAL CONTRIBUTION
File : GLEAN.BD

SiteSpecific Parameter Yumary (continued)

» o

Uner ’ “ Used by RESRAD “ Parameter

Merwu * Farameter Y dnput " Detfauit " 71f different from user input) ° Name
$884A004A3AA8A00AAAAAAAADAADIAAAAIAAGAASA8000640A00ANE44880AAAG8AA4LAAAAAAAAAAACAAANSANANNAGAGAAAAADNDAAAADALIAANGAAAAANAAAAAAAS
ROV ° Fractions of annular areas within AREA; . » s 3
ROVZ " Outer annular radius (m) = «(1/0) " not used * 1,000E+00 *° ® FRACAC 1)
ROYT " Outer annular radius (m) = «(10/0) ® not used * 1.000E+00 ° “ FRACA( 2)
ROVZ *  Outer annular radius (m) = «(20/0) * not used * 1,000E+00 *° “ FRACA( 3)
RO1Z ©  Outer annular radius (m) = «(50/D) ¥ not used ° 1,000E+00 ° “ve Y FRACA( &)
ROV7 *  Outer annular radius (m) = «(100/0) “ not used ° 1.0006+00 *° “ FRACAL 5)
ROAZ *  Outer annular radius (m) = «(200/0) * not used * 1.000g+00 ° “ FRACA( 6)
ROA7 *  Outer annwlar radius (m) = «(500/0) “ not used ° 1,000£+00 * ° FRACAC 7)
RO17 * Outer snnular radius (m) = «(1000/0) * not used ° 1.000€+00 * Y FRACAC 8)
ROVT * Outer annular radius (m) = «(3000/D) " not used * 1,000E+00 * * FRACA( )
ROV7 ©  Outer annular radius (m) = «(1.£+04/D) ? not used ° 1,0006+00 * " FRACAC10)
ROTY *  Outer annular radius (m) = «(1.E+05/0) * not used * 0.000E+00 ° .va " FRACA(IT)
RO17 *  Outer amnular radius (m) = «{1.€+06/D) * not used " 0.000E+00 * * FRACA(12)

N ' " 4 s
RO18 © Fruits, vegetables and grain consumption (kg/yr) * 1,600E+02 * 1,.600E+02 * ° DIET(Y)
RO18 * Leafy vegetable consumptior (kg/yr) “ 14008401 * 1,400€+01 ¢ * DIET(2)
ROVE ° Milk comsumption (L7yr) * 9.200E+01 " 9.200€+01 * * DIET(3)
ROTE ° Meat and poultry consumption (Kg/yr) " &, 3008+01 * 6.3008+01 * - Y DIET(4)
ROYB ° Fish consumption (kg/yr) ¥ 5,400E+00 © 5.400E00 © ® DIET(S)
ROIR * Other seafood consumption (kg/yr) * 9,000E-01 ° 9.0008-01 * - ° DIET(6)
ROTE * Soil ingestion rate (g9/yr) * 36506401 ° 3.650E401 © ? 801
RO * Drinking water intake (L/7yr) " 5.1006+02 ° 5.100g+02 °© " oWl
RO1B * Contamination fraction of drinking water * 1,000€+00 * 1,000E+00 ° ° FOW
RO1B ° Contamination fraction of household water * 1.000E+00 * 1,0006+00 *° T FHHW
RO1B * Contamination fraction of livestock water " 1.000E+00 * 1.000€+00 * “ FLW
RDIB * Contamination fraction of irrigation water ¥ 1,000E+00 * 1.000E+00 ° “OFIRW
RO1B * Contamination fraction of aquatic food “ §,0006-01 * 5,00606-01 * © FRY
RO18 ° Contamination fraction of plant foed Rt | 1 # 0.500€-01 “ FPLANT
ROIB * Contamination fraction of meat ®1 %9 o 0.500€-02 " FMEAT
ROIB * Contamination fraction of milk L8 | *oq * 0.500¢ -02 “OFMILK

¢ L] -] -
RO1S " Livestock fodkler intake for meat (kg/day) 7 6.,BOOE*0Y © 6, 800E+D1 * “ LFIS
RO19 © Livestock fodder intake for milk (kg/day) * S.500E+01 ° 5,500€+01 ° "LFLG
RON® * Livestock water intake for meat (L/day) * 5.000E+01 ® 5.0006+01 * ? WIS
ROY9 * Livestock water intake for milk (L/day) " 1.600€+02 * 1.600€+02 ° Y LWls
RO1Y ° Livestock soil intake (kg/day) ® 5.0006-01 ® S.000g-01 * * -8
RO19 ° Mass loading for foliar deposition (g/m**3) ¢ 1.0006-04 * 1.0006-04 ° Y MLFD
RO1S * Depth of soil mixing layer (m) * 1,500€-01 * 1,500€-01 * ° oM
ROY9 * Depth of roots (m) * 9.000E+01 * 9,0008-01 ° “ DROOT
RO1S * Drinking water fraction from ground water ¥ 1.000E+00 ° 1,000€400 ° * FGWOW
RO® * Nousehold water fraction from ground water ¥ 1.000E+00 * 1.000g+00 ° % FGWHH
RO19 ° Livestock water fraction from ground water ¢ 1,0006+00 ° 1.000€+00 © T OFGWLW
RMY “ Irrigation fraction from ground water * 1,000E+00 * 1.000€+00 * " FGWIR

L] » ] - L3
€Y ° C-12 concentration in water (g/cm**3) "ot used © 2.000€-0S * * C12WIR
Cl4  ® C-12 concentration in contaminated sail (g/g) " not used * 5,000E-02 ° " p12c2
Cl4 " Fraction of vegetation tarbon from soil ® not used * 2,000€-02 ° ¢ CSoIL
CY4 * Fraction of vegetation carbon from air * not used * 9.800€-01 ° * CAIR
€14 * 14 evasion layer thickness in soil (m) * not used ° 3.000g-01 ° ° DMC

€l 7 C-14 evasion flux rate from soil (1/sec) * pot used ° 7.000-07 * " EVSN
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Site-Specific Parameter Summary (continued)

Parameter

mmuuuuuuammauutuunnsauuuunnauaaa“.anuauuuua“munutunmmuuanmsaumauuam

€1
(a1
14

RO21
ROZ21
RO21
RO21
RO21
RO21
rRO2Y
RO21
RO21
RO21
RO2Y
RO
RO21
RO21
RO21

€12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattie feed
Fraction of grain in milk cow feed

Thickness of bullding foundation (m)
Bulk denuity of building foundation (g/cm**3)

' Total porosity of the cover material

Tatal porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average annual wind speed (m/sec)
Average building air exchange rate (1/hr)
Height of the building (room) (m)
Building interior area factor
Bullding depth below ground surface (m)
Emanating power of Rn-222 ges
Emanating power of Rn-220 gas

o User . r Used by RESRAD Parameter
 Input  ® Defeult * (If different from user input) * Name
* not used * 1,000€-10 ° vy REVSN

* not used ° 8,000€-01 ° AVEGA

* not used * 2.000€-01 * - AVFGS

L ] L] i

Y not used  1.500€-01 * e FLOOR

® not used ° 2.400€+00 s DENSFL

“ not used * 4.000€-01 ° TPCV

® not used ° 1.000£-01 ° v TREL

* not used *© 5.000€-02 ° ane PR2OCY

* nor used * 3.000€-02 ° Hace PH2OFL

* not used * 2.000€-06 ° DIFCY

* not used " 3.000€-07 ° DiFFL

" 2.0008-06 “ 2.0006-06 * DlifFC2

¢ 2.0006+00 ° 2.000E+0D0 * HMIX

* 2,000E-02 * 2.000E+00 * 4 WIND

" hot used ° 5.0006-01 ° ‘ REXG

® not used * 2.500€+00 ° HRM

“ not used “ 0,0006+00 ° code computed (time dependent) ° FAl

? not used ¢ 1.000€+00 ° OMFL

* 2.500e-01 * 2,500€e-01 ° - EMANA(T)
* not used * 1,500€-01 ° .- EMANA(2)

EREERLIECLORLECLOOOEPENELEEAEPRLNEERERRLIOPERFEERRORREARCUCERORRLOLANLERECER0CEREURACERRECElORELPReEaRtoerraltrbeblibtatbetbntcsed

Summary of Pua  aay Selections

FPathway ¥ yser Selection
A0HAAAAAGAANARANNAAAABANANAAARCARAAASADANAAAAANNAGS
1 «+ external gamma s active
2 == inhalation (w/o radon)? active
3 -~ plant ingestion ¥ active
& <+ meat ingestion "' active
S+ milk ingéestion " active
& -+ aguatic foods % active
T <« drinking water o active
8 -+ soil ingestion " active
9 <+ radon e active

CREOCECLLPELERATLRLLEECORECLREUCRACREELODEER0BCELEE
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} File o CUEAN.BD |
d

Contaminated Zone Oimensions Initial Soil Concentrations, pCi/g

BO883000804068AANMAANAMANAS aAhaahadsaassaddsisanddnasasanasdan
|'- Area: 100,00 square meters Th- 230 1.000€+00
L Thickness: 2.00 meters
: Cover Depth: 0.00 meters
.
’ Total Dose TDOSE(t), mrem/yr |
l HBasic Radiation Gose Limit = 100 mrem/yr '
i Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

. A800AAAAAAEAAAABANNAAANGAANAAANAAGAAAAANGARASAAAAAAADAGAINANGALAMANGABANAH f
] t (years): 0.0006+400 1.000E+00 3 0006400 1,000E+01 3.0006+0) 1.0006+02 3.0006+02 1.0006+03 ,1
TOOSECt): 9.B15€-02 1.027£-01 1.116E-01 1.4296-01 2,.303-01 5.063E-01 1,0556+00 1.708E+00

M(t): 9.8156-06 1,0276-03 1.1166-03 1.4296-03 2.303€-03 5.0636-03 1.0556-02 1.708¢-02

:
. Meximum TOOSECT): 1.7086400 meem/ye &t t = 1.0006403 years :
3
|‘
l

P R —
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Totat Dose Cantributions TDOSECY,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

File ¢ CLEAN.BD
Ground
Radio Addarddassandanaa

Nuclide mrem/yr fract.
AdhAdaa AddAsAAAA AAhAAD
Th«230 1.%1126-03 0.0113
BEHEOHO ELLERRELE PoBLEE

water Independent Pathways (Inhalation excludes radon)

Inhalation
Asandaairddaasnaa
mrem/yr fract.
addandaaa daaaan
9.046E-02 0.9216
eppceceese epcecs
9.066E-02 0.9216

Radon
aadadbdsanadaina
mrem/yr fract.
dnaaddada dadasa
0.000€+00 0.0000
eoLcecoee éeécee
0.000E+00 0.0000

Plant
ag0addnaasadaaaa
mreem/yr fract.
aanaddsad aasdda
4.636E-03 0.0472
ecoeoneae doeeee
4.636E-03 0,0472

Meat
addaaaaadadsdasasa
mrem/yr fract.
Adaddadas dasaad
9.508€-06 0.0001
eebecenee copeed
9.508E-06 0.0C001

Milk
FEFEEETEEEEEEEER)
mrem/yr fract.
Adasnadaa assasa
&,780E-07 0.0000
eeeeseees eedpee
6.780E-07 0,0000

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

Total 1.1126-03 0.0113
water
Radio- AddAAsASAadAAAdAA

Nuclide mrem/yr fract,
AA3AAAD Haddadaan daadad
Th-230 0,000e+00 ©,0000
geedten eedrecoes eenere
Total 0,000£+00 0.0000

Fish
Aaaasddaanadanaa
mrem/yr  fract.
4aaddddaa anadda
0,0008+D0 0,0000
sevepered edenes
0.000E+00 0.0000

Water Dependent Pathways

Radon
EEEEEEREEEEEEEEE)
mrem/yr fract.
AZasddaaa AAAAAE
0.000e+00 0,0000
egeondpne eeeeee
0,000E+00 0.0000

*Sum of all warter independent and dependent pathways.

Plant
EEEEEEETEREEFELE)
mrem/yr fract.
Bsanaadand Aaddaa
0,000€+00 0.0000
cpefeeeste eopvee
0.000E+00 0.0000

Meat
adaadaddsaasddaas
mrem/yr  fract.
aadasasan saddaa
0.000E+00 9.0000
eeeegcone gepace
0.000E+00 0.0000

Milk
Aaaaaaddaaddasaa
mrem/yr fract.
A8dadaada adddad
0.000E+00 0.0000
eoteegess péeeee
0.0D0E+00 ©.0000

soil
aaadanansasasnad
mrem/yr fract.
addnadsda ahadad
1.935€-03 0.0197
ecoecnece eseeee
1.935€-C3 0.0197

ALl Pathways*
Aaddaasasaadaads
mrem/yr fract,
AddnanAdA Adadad
9.815€-02 1.0000
pendeoede esenee
9.8155-02 1,0000
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i Summary  TH-230 CLEANUP CRITERIA - QUTDOOR - WIND - WITH INTERNAL CONTRIBUTION
. File  : CLEAN.BO
i
Total Pose Contributions TDOSE(T,p,t) for Individual Radionuclides (1) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years
i
Water |Independent Pathways (Inhalation excludes radon)
| Gr ound Inkalatian Radon Plant Meat Milk Soil
! Radlo- A6dAaasdaRGEAAGG 5AAAAAAAAAAARANA 04ANAAAGANABLAAA HAANARAAAGAAAGNA AWAA0AAAAAAASAAA aAddAAAAAAAAANAAL AdadadadANAAAMAS
Nuclide meeo/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. ]
$A080Aa HAAASRAAA ARAAAA HAAABAAAS 2ABAAA AHDAASAAA PBAAAA NABAASGAAA HAAAAD A4AAHABAD AAAA8A AandaNAAL SAdAAA AaAdAAAAS AddaAas j
Th-230 4.929E-03 0.0480 9.0478-02 0.8813 5.0396-04 0.0049 & .BOGE-03 0.0468 1.000€-05 0.0001 1.276€-06 0.0000 1.936E-03 0.0189 4
] BOORCEE QECONRE0E CEEULE CEECELEER DEENEE CUOCOLEOE CRRELE CRRCCCERE COEREN CRLELEEER COCERE ECOLODOEE CPEREe Geenddese odBeee z'
1

Tota' 4. 929%-03 0.04B0 ©,.047€-02 0.8813 5.039=-04 0.004% 4.806E-03 0.0468 1.000£-05 0.000Y 1.274E-06 0.0000 1.936E-03 0.0189
|
. Total Dose Contributions TDOSE(T,p,t) for Individual Radionuclides (1) and Pathways (p) |
1 As mrem/yr and Fraction of Total Dose At t = 1,000E400 years '
| _
| Water Dependent Pathways
' Water fish Radon Plant Meat Milk ALl Pathuays® :
Radio- dddadandadaadads A0sddadddasshdns saddassadssdnddad A4aANANAAAANAAAA adAAAAAAAAAAAAAS AAAANAASAAAGAAAE ddddddddddasdAAl
Kuclide mram/yr fract. mvem/yr fract, mremfyr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrew/yr fract.

diddasd asasaaaka Baahaa
Th+250 0.000€+00 0.0000
fdebeee feprenecs eedede

A0aadasan adsadi
0.0006+00 0,0000
ceeceeane cecoce

aadadanidd addhaa
0.000€+00 0.0000
seeecenee feLade

0.000€+00 0.0000
fegdcecee cetder

aasandnas aaaaas
0.000E+00 0.0000
eetedecoe eedeee

Adaasasida aadaaa
0.000E+00 0.0000
ceecteese eeoced

adadansaa ansasd
1.027€-01 1.0000
ecceceee ceeete

Total  0,000E+00 0.0000 ©,000E+00 0.0000 0.00DE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0008 0,000E+00 0.0000 1.0276-61 1,0000

*sum of all water independent and dependent pathways.
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Page 11

Total Dose Contributions TDOSE(!,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yi and Fraction af Total Dose At t ¢ 3.000E+00 years

File : CLEAN.8D
Ground
Radlo- AddaAAAAABAASAGA

Nuclide mrem/yr fract,
abdband badbadand Adanas
Th-230 1.253€-02 0.1123
Bleeos epaceence seeere

water Independent Pathways (Inkalation excludes tadon)

Inhalation
EXYEEEEPEEEEE T
mrem/yr  fract,
Adddadaba padasa
9.0478-02 0.810%
geeobdeer coecoe
Q.047E-02 0.8105

Radon
Adddaddddansadas
mrem/yr fract.
aadAadasd daasaa
1.507€-03 0.0135
spectoeee vecese
1.507¢-03 0.0135

Plant
aasadaasddanadnd
mrem/yr  fract,
asahasdae Adadda
5.166E-03 0.0463
ceecrencd eogeeon

Milk
aandhadssdasaana
mrem/yr  fract,
dadandans Adaana
2.504€-06 0.0000
eceesotee epetes

soil
aahdaasnasdbband
mrem/yr fract.
dadaadaan Addasa
1.941€-03 0.0174
éecocecée epédee

Meat
Adpddaanaadansad
mrem/yr fract.
Aoddbansas daaada
1.107€-05 0.6001
fepepecee eeocer

5.166E-03 0.0463

1.107€-05 0.00C1 2.504E-06 0.0000 1.941€-03 0.0174

Total Dose Contributions TDOSE(),p,t) for individual Radicnuclides (1) and Pathways (p)
Ax mrem/yr and Fraction of Total Dose At t = 3,.0006+00 years

Total 1.253€-02 0.112%
Water
Radio: addsdsadbadnadids

Nuclide mrem/yr fract,
woAMABA BAAAAAGASD Aadaad
Th-230 0.000E+00 0.0000
BEURBnE EEPALEREE pRbbee
Total  0.000£+00 0.0000

Fish
adbadahdsddsanas
mrem/yr fract,
440043380 Aanpaa
0.000E+00 0.0000
eprcedpee sobeee
0,000E+00 0,0000

Water Dependent Pathways

Radon
doanddasdasdassa
mrem/yr  fract.
addnandaa aadasa
0.000E+00 0.0000
teperoRes coeced
0,000 00 0.0000

*Sum of all water independent and deperdent pathways.

I T —

Plant
Asaddnasaadibdhad
mrem/yr fract.
#0d0an0ad adnasd
0.000¢+00 0.0000
CRECOROET BeLELR
0.000€+00 0.0000

Mitk
addasrntasasadads
mrem/yr fract.
Ganardaas aaadda
0.000E+00 0.0000
pReeleees peeCoR
0.000€+0G0 0.0000

Meat
srdabdasasasdaan
meam/yr fract,
aoddasaaa bdadod
0.000E+00 0.0000
eeepeceen ceceee
0.0006+00 0,0000

Ail Pathways*
bdaaaasdnaadiaan
mrem/yr fract.
Adaaaaaas Aaadaa
1.116£-01 1.0000
cepeeccee eotede
1.116€-01 1,0000

L R

!
!
l
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Sumsary : TH-230 CLEANUP CRITERIA - QUTDOOR - WIND - WITH INTERNAL CONTRIBUTION
File 1 CLEAN.BD
Total Dase Contributions TOOSEC!,p,t) fer Individual Radionuclides (1) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (inhalation excludes radon)
Ground Inhalation Radon #lant Meat
Radio: aasadadandacdads Adsaasaddadasasn AANAADARAAAAAAAS AdNAANGAAAAAAGAA AAJaAAAAAAAAAAGD
Nuclide mrem/yr fract. wmrem/yr fract, mrem/yr fract. wmrem/yr fract. mrem/yr fract,

A84084A bhdsadhds adasan
Th+230 3.8B0E-02 0,7715
edodecs Bencopnce poleee

daddanaas ddadaa
6.6216-03 0.0463
eebebpere ecdece

AaAdaRAAa Addaad
4,9726-03 0.0348
eeeeested eeepce

andadadan daasan
9.051-02 0.6334
cototeeee epecee

Total 3.B806-02 0.2715 S.0516-02 0.6334 4.972E-03 0.0348 6.6216-03 0,0463
Total Dose Contributions TOOSE(),p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t =
Water Dependent Pathways
Water Fish Radon Plant
Radio: A803004008400004 08600AR0AANANNE RAGNAGAGANANGAIA abaddadAs0AAGAAA
Nuclide mrem/yr fract, mrem/yr fract., mfem/yr fract. mrem/yr fract,

GdabaAA Adaadsasa daAadd
Th-230 0,000£+00 0.0000
édndcce tceceesck eedoee
Total 0.000€+00 00,0000

ERELEEETERE ERTEL]
0.000£+00G 0.0000
eeeeepeee eevene
0.000E+00 00,0000

EETTEEEEER EEEEE)
0.000€+00 ©,0000
ceeseeeee eepcee
0,000€+00 0.0000

4asddasad asaaan
0,000€+00 0.0000
eeeeEcees Geecsn
(.000€+00 0, 0000

*Sum of all water independent and dependent

pathways .

e L S g ————

#ddaanads aadada
1.547€-05 0.0001
eesenence fiecee
1.567€-05 0.0001

1.000€+01 years

Meat
dadaadrasadaiaana
mrem/yr fract.
anaadasds aadaaa
0.000E+00 0.0000
escpenece epbcee
0,000€+00 0,0000

Pathways (p)

Milk
asadsasanadanada
mrem/yr fract.
aadaaaanda hadaas
7.099€-06 0.0000
ececoeree dedeee
7.099€-06 0.0060

Pathways (p)

Milk
asaasisaasdaaaan
mrem/yr fract.
EELEEREEERERELET)
0.000E+00 0.0000
eeLECeReR LOLEDR
0.00DE+00 O.0000

Soil
aasannadnsaddaaa
mrem/yr  fract,
aAaddnaas adasaa
1.966E-03 0.0138
ecepcvene eeeeee
1.9668-03 0.0138

All Pathways*
adaaadassaiassasa
mrem/yr fract.
4acaadana AdAasa
1.429€-01 1.0000
ecceptepe eeLeed
1.429€-01 1.0000
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Summnary @ TH-230 CLEANUP CRITERIA - DUTODOR - WIND - WITH INTERNAL CONTRIBUTION
File + CLEAN.BD
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+D) years
wWater Independent Pathways (Inhalation excludes radon)
G ound Inhalation Radon Plant Meat Milk

Radio- 84AaadsAsdasasad ARBANAGAAAAANAGA AABARAMAAGAAGRAG AAAAAAASAAAAALAA BAAGAAAGHAAAAAAS ABBAAASAAAAAAAES
Muctide mrem/yr fract, wrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr fract. mrem/yr fract.

Habddans 438450008 Adanaa
Th-230 1.111E-01 0.4823

Adasdadad Anaaan
5.067E-02 0.39%87
eedeeeene eeccee

aadadanda addaad
1. 6496-02 0.0629
SECELRELE PROLER

aaBasabas daasaa
1.1946-02 0.0518
cecteeeee edenes

aadadaasd saaada
3.209£-05 0.0001
e -

daaaioaaa dasdaa
2.194€-05 0.0001
ececoeece eecdde

Total 1.111E-01 0.4825 9.067¢-02 0,.3957 1.44VE-02 0.0629 1.194E-02 0.0518 3.209€-05 0.0001 2.194E-05 0.0001
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
Radio HaAadaadssddinss 2a4ndbansddadans A0da0dAaANAANAS AAADAAAANANAAAAD AGAANABAAAAAAASA DAGAAAAAAAGABASN
Nuclide mrem/yr fract. wmrem/yr fract., mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract,

dddaaad AdanAAAAA Aaaadd
Th-230 ©,000E+00 0.0000
eepeete ecodeadoe popcce
Total 0,000£+00 0,0000

adnanadan adanaa
0.000E+00 0.0000
veeeEncee eeeped
0,0008+00 0,0000

EELEEFERERETEEET)
0.000E+00 0.0000
CECERLERE gRBCEe
0,000E+00 0,0000

Addadhasd asdavan
0.000E+00 0,0000
epeepderd eoceee
0,D00E+00 Q. 0000

*Sun of all water indeperclent and dependent pathways.

Addadanss aaaaas
0.0008+00 0.0000
éeepeleee edecer
0,000£+00 0.,0000

EEREEEEEEREERETE)
(1.000e+0C 0,0000
foeeneese eepeds
0.000£+00 0.0000

Soil
aaanadaashanasss
mrem/yr fract.
bdasanasad saddaa
2.090€-03 0.0091
eeeeoceee peedie
2.090E-03 0.0091

ALL Pathways*
Adnaapsdasdaaraas
mrem/yr fract,
adadasdas daadda
2.303€-01 1,0000
eeececece eecece
2.303€-01 1,0000
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Total Dose Contributions TDOSE(T,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

File + CLEAN,.BD
Ground
Radio- akadansasnassdad

Nuclide mrem/yr fract,
daddand ddoaaanaa sadasd
Th-230 3.3428-01 0.4601
600e0h ebnecoREE BEOEEY

wWater Independent Pathways ¢Inhalation excludes radon)

Inhalation
dhnaddaassadinan
mrem/yr  fract,
Araaddbdag bdpasae
9.145€-02 0.1806
Beeeeerce eocepe
9. 145€-02 0.1804

Racton
adaahakdddandaaa
mrem/yr fract.
dandasada hashaa
6. 349¢-02 0,0859
peecoesse ppesce
%, 349E-02 D.08%9

Plant
Adaandadddanasad
mrem/yr  fract.
Aaadnnasa Andand
3.424E-02 00676
eecesocee eveecd
3.6264€-02 0.0676

Meat
dadasddansasanna
mrem/yr fract.
daaddadda asadsa
1.0356-04 0.0002
sepaceces eceeceee
1.035¢-04 0.0002

Milk
saanaahasadaddaa
mrem/yr fract,
dddaannas addada
7.753€-05 D.0002
eepergone ceceee
7.753-05 0.0002

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

Total 3. 3426-01 0.6601
Water
Radic: aaddsdedssndasaa

Nuclide mrem/yr fract.
Adddhan ddoasaisa dsands
1h-230 0,000E+00 0.0000
BOEEANO POCLREECE DECEE
Total  0.000E+00 0.0000

Fish
aapddaadadadania
mrem/yr  fract,

dadnadhaa asrans
0.000€+00 0.0000

coLoboeee pocRbe

0, NOUE+00 0.0000

Water Dependent Pathways

Radon
Adddanaaddaddand
mrem/yr  fracr,
ddoadonas sasasa
0,000€+00 0.0000
eeegecatn eceten
0.0008+00 0,0000

*Sum of atl water independent and dependent pathways.

Plant
A3a0084408084040
wrem/yr  fract.

0.0006+00 0.0000
ceoptecee pecees
0,000+00 0.0000

Meat
dndaadadaasasasa
mrem/yr fract,
dadbhaada dadand
0.000€+00 0,0000
ececeoeee ecpace
0.000E+00 0.0000

Milk
Bsaaadnandanasaas
mrem/yr fract.
824858044 Addaa .
0.000E+00 0.,000:
LRODECERE BEgere
0.000E+00 0.0000

soil
aaansdanasasasan
mrem/yr  fract.
Aanaaadsa ddadan
2.719E-03 0.0054
censcecee eeneee
2.719€-03 0.0054

AlL Pathways*
Adaadsdaadhasadd
mrem/yr  fract.
CcapAdssa AdbAAS

(U63E-01 1.0000
coedeceoe ceeede
5.063€-01 1.0000
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File 1 CLEAN.BD

Total Dose Conmtributions TUOSE(!,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3. 0008402 years

Ground
Radio-  AdadddabasasAAda
Nuclide mrem/yr fract.
BOABAAA bARANAANS Aannsa
Th-230 7.748E-01 0.7345
BELEpEe ceeropees pednee

water [ndependent Pathways (Inhalation excludes radon)

Inhalation
addsandantdsnnni
mrem/yr fract,
aaasdaadn Aandaa
9.314E-02 0.0883
ecebacene eoonen
9.314€-02 0.0883

Radon
hadnndsdansdanaa
meem/yr  fract,
ahadasaas addand
¥.9026-02 0.0939
epececene ceeeee
9.902¢-02 0,0939

Plant
anbhanddandasdna
mrem/yr fract,
adadadaba d84aAS
8.3 -02 0.079%0
¢ e eceeee
4.328E-02 0.0790

Meat
Adandadadasassan
mrem/yr fract,
Adadddaad adaada
2.616E-04 0,0002
eeeccelee peever
2.616E-04 0,0002

Milk
Adodahhasaaadddan
mrem/yr fract.
aadddnana daaasa
1.9576-04 0,0002
ceorereer eeeese
1.957€-04 0,0002

Tetal Dose Contribwut ions TDOSECT,p,t) far Individual Radionuci ides (1) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 3, 0008402 years

Total 7. 748E-01 0.734%
Water
Radio-  Gasbnasasabhbanns

Nuclide mrem/yr fract,
S0bdAA dadrdanas Adaaad
Th-230 0.000E+00 0.0000
Edeeree COBLEOCEe eoROLE
Total  0,0006+00 0,0000

Fish
nasdaddandanhnas
mrem/yr fract,
43asdanan aaaaaa
0. GO0E+00 0, 0000
POCCELPLE pesope
0.400g+00 0, 0000

Water Dependent Pathways

Radon
AdBsaAMGAAGAGARS
mrom/fyr  fract.
AddaaddNE asdana
0.000£+00 0,0000
eeCeBbEer Cepeee
0.0008+00 0.0000

*Sum of all water independent and dependent pathways.

Plant
dddhAdaAABAAGAS
mrem/yr  fract.
Aasdndasa aadaaa
0.000E+00 0.0000
ceoeecene eRoeoee
0.000E+D0 0.0000

Meat
andadasansaandnd
mrem/yr fract.
Adadadadn sansaa
0,000E+00 0.0000
sogegecee copoee
0.000€E+00 G.0000

Milk
Addadandasnhadas
mrem/yr fract,
hasnadasn Adassd
0.000€+00 0,0000
eepentens ceepee
0.000£+00 0.0000

Soil
ananhhsasandbasa
mrem/yr fract.
daanansad asbaan
4. 1715-03 0.0040
4. \71E-03 0.0040

ALl Pathways®*
andadboadaansass
mrem/yr fract.
AadbAdsaa Aaddda
1.055€6+00 1.0000
eeepcence eeeoee
1.055E+00 1.0000

Wi
@

1
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Total Dose Contributions 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

File + CLFAN.BD
Ground
Radio- @anhdhasadasdaad

Nuclide mrem/yr fract.
A40dA04 sasnddabn Addaad
Th+230 1.2706+00 0,7435
#foeene ececonere deceee

Water Independent Pathways (Inhalation excludes radon)

Inhalation
adasnasdassahaan
mrem/yr fract,
Aanadhadd sddans
9.4556-02 0.0553
epepednss eebeed
9.455E-02 0.0553

Radaon
Anaasnaaddasdasa
mrem/yr fract.
Adiadhasd Asdaan
1.336£-01 0.0782
cOpeEsREY eeeele
1.3366-01 0.0782

Plant
Aandadaasadaaana
mrem/yr  fract.
aadadadasd asdaaa
1.388¢-01 0.0812
eegpnoone ecaoee
1.388€-01 0.0812

Meat
Aaansadddasisaas
mrem/yr fract.
adddadaan adanaa
4.407€-04 0.0003
eeciéosace eedend

Milk
PEEEETEEE VLR E
mrem/yr fract.
adadhdnns andada
3.2926-04 0.0002
eeefeece eeeeee

4.407€-04 0.0003

3.292-04 0.0002

Total Dose Contributions TDOSEC(T,p,t) for iIndividual Radionuclides (1) ardd Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1,000€+03 years

Total 1.270E+00 0. 7435
Water
Radio- AadddadadrrAGAAG

Nuclide mrem/ye fract,
AJANANA AnABAAGAS B4dadn
Th-230 6.406€-02 0,037%
edpeeRy ecEvoLLOee feeles
Total &.4D&E-D2 0.0375

Fish
adasdaaddaniaada
mrem/yr fract,
aadaddasa adaaad
1. 158E-04 0.0001
coROEREEE Coebie
1.158€-04 0,0001

Water Dependent Pathways

Radun
dasadanaadanadas
mrem/yr
a3ajAanas Andada
0,000E+00 0.0000
eeevecte poteen
0.0G0E+00 0.0000

fract.

*Sum of all water irdlependent and dependent pathways.

Plant
anaapsdanndaanda
mram/yr  fract.
Addaanasd aaddaa
4. 9046E-04 0.0003
docetpcoe fsccee
4.944E-04 0,000%

Meat
Adddaadadaraanaa
mrem/yr fract.
A8dsa0a4a daadad
5.754E-06 0.0000
eeeogonce peeeee
5.754E-06 0.0000

Milk
ardudadsasaaanda
wrem/yr  fract.
Anaadaaaa adadaa
6.538E-06 0.0000
pee cesce ebeede
§.5386-06 0.0000

Soil
EEEEEREEFETTTE Y
mrem/yr fract.
saaasaada adadsad
5.809€-03 0.0034
eeégececce eBeeee
5.809€-03 0,0034

ALl Pathways*
addaahasnaanadsa
mrem/yr fract.
dadasadda adaaad
1,708E+00 1,0000
eecdoepee pRecee
1.708£+00 1,0000
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~ Summary : TH-230 CLEANUP CRITERIA - QUTDOOR - WIMD - WITH INTERNAL CONTRIBUTION

File  : CLEAN.BD

Duse/Source Ratios Summed Over All Pathways

e A haah pr e o B B e e e e e i e B L e b i e e

Parent and Progeny Principal Radionuclide Contributiens Indicated

Parent Product Branch DSR{),t) (mrem;yr)/(pCi/g)
'0) {i) fraction t= 0.000E+00 1.000E+00 3.000£+00 1.0006+01 3.0006+01 1.000€+02 3.0006+07 1.000E+03
Shahbdd adasdad ddhabanas 4888806048 288436438 A40000AGA AANAAHAGA LOHAANAAD BAAGAESAA asaAdAAAA Aaaaaddda
Th<230 Th-230 1.000E+00 9.B15E-02 9.8156-02 9.B1SE-02 9.814E-02 9.8126-02 9.804E-02 9.781E-02 9,700 -02
Th=230 Ra-226 1.000£+00 0.0006400 & .494E-03 1.344E-02 4.437E-02 1.294E-01 3.916E-01 9.076E-01 1.472E+00
Th=-230 Pb-210 1.000£+400 0.D00E+00 4,2608E-06 3. 745E-05 3.839E-04 2.7B4E-03 1.664E-02 4.951E-02 1.391E-01
Th-230 B05R()) 9.815E-02 1.027€-01 1.116€-01 1.4296-01 2.3036-01 5.063€-01 1.055E+00 1, 708£+00
feeeéer scecens eeeciecee PEEEBLEEE CRLLCOLES CELEELEE CERLOCERE CLECHIVEP COEELLLRE Seeeccore PehcBteée
Branch Fraction is the cunwlative factor for the j’th principal radionuclide daughter:

The DSR includes contributions from associated (half-life u 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Bagic Radiation Dose Limit = 100 mrem/yr

baclide

() t= 0.000E+G0 1.0006+00 3,0006+00 1,0008+01 3.0006+01 1.000E+02
Anadded adaaaddad  asdossdad  ABAAGNRAA  daadARsAA  Aasaddnan  A0AaddsAl
Th-230 10196403 9.7426+02  B,9586+02 6.99BE+02  4.3426+02  1.9756+02
LI BRbetedre  cereeesde  CREEEChEe  poreebene  cedeplpee  beecseeee

summed Dnse/Source Ratios DSR(1,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pli/g
at tmin = time of minimm single radionuclide soil guideline
arvi at tmax = time of maximum total dose = 1,000E+03 years

Nuclide Initial tmin DSRC, tmin) GCi,tmin) DSR(OI, tmax) G{i,tmax)
(1) ity (years) tpCisg) (pCi/e)
B88AAAD AhIAGANAD AAAAGANAAEANAAS AdABAAAAA ANABAAGAA AddaAnBAs Ad4AdAssA
th=230 1,000€+00 1.0008+03 1. 7086400 S.B53€+01 1.70BE+00 S.BS3E+01

CHOLEEE ERHOOPOCE PRERLPREREOCEREE OOPOROCHUE OCCPLEELE CLEEILEDE Gobeprecd

f
|
[
!

e ag

A e e e D e

3.000€+02
anaasasaa
9.4BOE+01
ceeececee

CUMBRF( j) = BRF("

1.000€+03
ELEEELEEE
5.853€+01
eeeeeceee

9. B(2)* ... BRF(j).

e e e A b e e u‘ul"
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 Summary : TH-230 CLEANUP C ITERIA - OUTDDOR - WITH INTERNAL CONTRIBLTION :
. Fite 5 CLEAN.TD |
j Dose Conversion Factor (and Related) Parameter Summary ;
| = " Current * “  Parameter
3 M Parameter ° Value * Default ° Name ;
] SHABACHAABANALAAAAGAAAASANANAALAAAAAANANALADANBAARAAANAGAANAABANNACAAAENAALB0800AAANANNSAHEAAARBANABANARA :
b A1 ® Ground external gamma, volume DCF's, (mrem/yr)/(pCi/cm**3): * i . :
: A1 7 Phe2104D |, soil density = 1.0 g/em**§ " 4.BTOE-03 ° 4.B70E-03 ° DCFIC 1,13 i
A1 * Po-210+D , soil density = 1.8 g/cm**3 ® 2.3106-03 ° 2.3106-03 ° DCFIC 1,2) ':
‘,' a L L L ]
A1 ° Ra-226+0 , soil dersity = 1.0 g/em¥*3 " 1.550€+01 * 1,5508+01 ®* DCFIC¢ 2,17
Al Re-2266D , soil dencity = 1.8 g/em®v3 © B8.560E+00 ° 8.560E+00 ° DCFIC 2,2) |
Al " " » . ‘
| A1 ° Th-230 |, soil density ¢ 1.0 g/om**3 * 2.110E-03 © 2.1106-03 * DCFI¢ 3,1) l
] A1 Th-230 |, soll demsity = 1.8 g/cm**3 " 1.030€-03 * 1,0306-03 ° DCFI( 3,2)
L] " L] - 1
A-3 * Depth factors, ground external gomma, dimensionless: ; " . '
A3 * Pb-21040 , souil density = 1.0 g/em**3, thickness = .15 m ® B.B00E-01 * B.BOOE-01 * FDC 1,1,1) :
A-3 " Pb-2V0«D , soil density = 1.0 g/em**3, thickness = 0.5 m ? 1,0006+00 " 1.0N0E+00 ° fO(C 1,2, 1) J
J A3 * Pb-2104D , soil density = 1.0 g/em**3, thickness = 1.0 m * 1.000E+00 * 1.000£+00 ° FDC 1.3,1) l
| A3 " PB-210+D , soil density = 1.8 g/cm**3, thickness = .15 m “ 9. 700E-01 ° 9.7006-01 ° FDC 1,1,2) |
i- A-3 7 Pb-210+0 , soil density = 1,8 g/ca**3, thickness = 0.5 m ? 1.000E+00 " 1.0006+00 “ FO( 1,2,2) '
| A3 " PB-2104D |, soil density = 1.8 g/co**3, thickness = 1.0 m “ 1.000E+00 * 1,000€+00 ° FO( 1,3,2) |'
| ‘,3 " “« - L) i
: A3 " Ra-226+D , soil density = 1.0 g/en**3, thickness = ,15 m * 6.3006-01 ° 6.3006-01 * FDC 2,1,1) ‘
:: A-3 " Re-226+0 , soil density - 1.0 g/em**3, thickness = 0.9 m ° 9,2006-01 * 9.2006-01 ° FOC 2,2,1) ;
A3 Ra-2264D , soil density = 1.0 g/co**3, thickness = 1.0 m * 1.000E+00 © 1.000E+00 * FDC 2,3,1) #
A3 " Re-226+0 , soil density = 1.8 g/em**3, thickness = 15 m “ B.500E-01 ° 8.500g-01 * FDC 2,1,2) -
; A-3 " Ra-2260D , soil donsity = 1.8 g/cm**3, thickness = 0.5 m “ 1.000E+00 © 1.000E+00 ° FDC 2,2,2) ‘
:: A3 " Re-22600 , soil density = 1.8 g '_a"*3, thickness = 1.0 m * 1.000£+00 “ 1.0006+00 ° FD( 2,53,2) i
y ‘_‘, 14 - o - L
: A-3 ° Th-230 |, soil density = 1.0 g/om**3, thickness = .15 m * 9.3008-01 * 9.300E-01 " FDY 3,1,1) '.
A3 " Th-230 , soil density = 1,0 g/em** 3, thickness = 0.5 . © 1.000E+00 ° 1.000E+00 ° FDC 3,2,1) _'
A3 Y Th-230 , soil density = 1.0 g/cn®*3, thickness = 1.0 m * 1.000£+00 ° 1.000€+00 ° FDC 3,3, 1)
A3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = .15 m  * 1,0006+00 ° 1,0006+00 * FD( 3,1,2) :
A3 Y Th-230  , soil density = 1.8 g/cn®*3, thickness = 0.9 m ® 1.0008+00 * 1.000+00 ° ¥OC 3,2,2) "
A3 * Th-230  , soil density = 1.8 g/co**3, thickness = 1.0 m  ° 1,0006+00 * 1.0006400 ° #0( 3,3,2) |
@ o o . ll
B-1 " Dose conversion factors for inhalation, . em/pCi: ’ . ° |
. B1 ¢ Pb-210sp * 2.1008-02 © 2.1006-02 ° LDCF2( 1)
B Re22690 * 7.9006-0% * 7.900€-03 ° BCF2( 2) |
Bt The2d0 * 7.000€f  5.2006<01 ° DCF2( 3) '
- a o
-1 ° Dose conversion factors for ingestion, mrem/pCi: = S s |
| B-1 * Ph-210eD * 6.7006-03 ° 6.700E-03 ° DCF3{ 1) :
D1 * Re-226%0 © 1.100€-03 * 1.100€-03 * DCF3( 2) '!
’ D=1 ° Th-2%0 ° 5.300E-04 ° 5.300E-04 ° DCF3( 3)
L] o L] o !
'\ 0346 * Food transfer factors: . " $ ".
! D-34 ° PH-210+D , plont/soil concentration ratio, dimensionless * 1.0006-02 " 1.000E-D2 ° RIF( 1,1) :
|' D-34 * PB-2104D , beef/livestock-intake ratio, (pCiZkg)/{pli/d) " 8.000E-04 ° B.0006-04 ° RTF( 1,2)
; D-34 ° PH-210+D , milk/livestock- intake ratio, (pCi/L)/(pCi/d) © 3.0006-04 ° 3.000E-046 ° RTF( 1.3)
:: °.“ . ] (] L

D-34 ° Ras226+D , plant/soil concentration ratio, dimensionless  ° 4.0008-02 * 4.000E-U2 * RTFL 2,7) 1
D34 * Ra-226+0 , beef/livestock-intake ratio, (pCizkg)/(plizd) * 1,0006-03 * 1,.000E-03 ° RYF( 2,2)
D-34 ° Ra-226+D , milk/livestock-intake ratio, (pCisL)2(pCi/d) “ 1.00CE-03 ° 1,0006-03 ° RYF( 2,3) '.
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Supmary @ TH-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION
File + CLEAN.7D

Duse Conversion Factor (and Related) Parameter Summary (continued)

L a » u

Current Parameter
Merw ¢ Parameter °  Value ° pefault ° Naine
AAARBLANBOAA0AAAAAAAEAAANINANALBEANAAGAAAANAAGAARGANSANAAEHANAANIGPABAANAAAAAACANDA0AIAAGECAAAALAVAAANAAS
D-34 * 1h-230 |, plani/soil concentration ratio, dimensionless “ 1.000€-03 * 1.0006-03 * RTE( 3,1)
D346 * Th-230 , beef/livestock-intake ratic, (pliZkg)/(pCi/d) “ 1,000E-04 ° 1.0006-04 ° RTF( 3,25
D-346 ° Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) “ 5.000€-06 ° 5.0006-06 ° RYF( 3,3)

" v u -
D=5 ° Biloaccumulation factors, fresh water, |/kg: B N E

D5 = Pb-210+D , fish ? 3.000€+02 " 3.000£+02 ° BICFACC 1, 1)
D=8 " Pb-210+D |, crustaces and moliusks * 1.000E+02 ° 1.000€+02 ° BIOFAC( 1,2)
p-5 *© . . "

D-% * Re-22640 , fish * 5,000E+01 ° 5,000E+01 ° BIOFAC( 2,1)
D5 * Ra-226+D , crustacea and mollusks “ 2.5006+02 * 2.5C0E+02 ° BIOFAC( 2,2)
pe§ © s o »

0% * Th-2%0 , tish “ 1.000£+02 * 1.000E+402 * BIOFACC 3,1}
D5 ° Th-Z30 , crustacea and mollusks " 5.000€+02 ° 5.000E+02 ° BIOFAC( 3,2)

BEBGEUBAREE RO CREELEEECROBUPLENELENECLOREERPTLE0EEEEOUAErCOSEREtUSTEPeREEEEtUReOREererPeUrtOcracerrrene
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Sunmary : TH-250 CLEANUP CYITERIA - OUTBOOR - WITH INTERNAL CONTRIBUTION

File

Many
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't BT
© rOM
wom
f ROTY
o man
o RONY
RN
R0
RN
o
 Rom
i RO
 RO12
. RO12

RO13
RO13
RO
RO13
LIGE]
RO13
ROYS
RO13
RO13
RO3
RO1S
ROT3
RO13
RUIY
RO
ROV
ROYS

R

R T p S — —-

RO14
ROV4
: ROYG
' ROY4
: ROVE
RO1&

ROY4
ROY4
RO

ROS

i e e L

c

L4

L
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1 CLEAN.TD

Site Specitic Parameter Sunmary

Parameter

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquiter flow (m)
Basic radiation dose Limit (mrem/yr)
Time since plocement of material (yr)
Times for caloulations (yr)

Times for calculations (yr)

Timea for caloulations (yr)

Times for caloulations (yr)

Times for calculations Cyr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

" Initiat principal radlionuclide (pCizg): Th-230

Concantration in groundwater (pCi/L): Th-230

Cover depth (m)

Density of cover material (g cm**3)

Cover depth erasion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yi)
Contaminated z2one total porosity

Contaminated zone effective porosity
Contaminated zone hydraul ic conductivity (m/yr)
Contaminated zone b parameter

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

wWatershed area for nearby stream or pond (m**2)
Arcuracy for water/soll computaliocns

Density of saturated zone {(g/em**3)

Saturated rone total porosity

Saturated gone effective porosity

Saturated zone hydraul ic conductivity (mlyr)
Saturated zone hydraul ic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance {(MB)
Individusl’s use of groundwater (m**3/yr)

Number of unsaturated zone strata

p— ySTTeTaEaTTENR————— o B i e L e e sl L mamne e B

L]

»

£ ]

o

o

L4

User
Inpuit

2.000€+00
1.000€+02

* 1.000€902

0. 000E+00
1.000E+00
3. 000E+00
1. 000E+01
3.000£+01
1.000£+02
3.000€+02
1.000€+03
not Used

not used

1.,000E+00
not used

0.000E+00
not uset
not used
1.500E+00
1.000€-03
4.000€-01
2.000€-01
1.000€+01
5 .300E+00
not used
5.000€-01
1.000€+00
2.000E-01
overhead
2.0600e-01
1.000E+06
1.000E-03

1.500E+00
4.000E-01
2.000€-01
1. 000€+02
2.000€-02
5.3008+00
1.000€-03
1.000€+01
ND

not used

-

£l

o«

2.00GE+00 °
1.000€+02 *
5.000€+01 *
0.000E+00 *°
1.000€+00 *
3.000E+00 *
1.000E+07 ©
3.000g+01 *©
1.000E«02 ¥
3.000E+02 ¢
1.0008+03
3.000e+03 °
1.0008+04 °

0.000E+00 *
0.000E+00 *

0.000£+00 *©
1.500£+00 ¢
1.000E-03 *
1.5006+00 ©
1,0008-03
4.000e-01 °
2.000€-01 °
1.000E+01 *
5.300€+00 °
8.000€+00 *
5.000€-01 °
1.000€+00 °
2.000E-01 *©
overhead *
2.000E-01 *
1.0G0E+06
1.000€-03 °

1.500€+00 °
i 000€-01 ¢
2.000€-01 *
1.000€+02 *
2.000£-02 ¢
5.300€+00 *
1.000€-03 ©
1.000€+01 *
NE 8
2.500e+02 °

R T ag——

Used by RESRAD
Defauit ° (1f different from user input) *
WWWQ“NOl6MMG‘&“&M“&“M“M‘“‘M‘MQM“&“MW
* 1.000E+02 ° 1.000E+04 *

Parameter
Name

AREA
THICKO
LCZPAQ
BKLD
T

Tt 2)
w3
T &)
T s)
e
wn
T 8
L
T(10)

s1C B
Wi 3y

COVERD
DENSCV
vev
DENSCZ
vez
TRC2
EPCZ
HCCZ
BCZ
HUMID
EVAPTR
PRECIP
Rl
IDITCH
RUNCFF
WAREA
(139

DENSAQ
P2
EPSZ
HCSZ
HGWT
BSZ

DWIBWT
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Bummary 1 TH-230 CLEANUP CRITERIA - OUTOOON  WITH INTERNAL CONTRIBUTION
~ Fite i CLEAN.TD

Site-Specitic Parameter Summary (continued)

# “ o User - s Used by RESRAD ° Parameter

Menu Parameter “  Input ° Default ° (If different from user input) ° Name
HABASCANAAEGABAAISNIAGHDNANNAGABAG0438A0A0HA0000ABARARACAAANAEANAAACHA0ARANAEAAEGAANAARAANAANNAGAANANGSAAASIAIIACAAAAAAGAGASAAS
RO1S * Unsat. zone 1, thickness (m) ¢ 4.000E+00 ° &.000E+00 *© 4 )
RO1S * Unsat. zone 1, soil density (g/cm**3) * 1.500E+00 ° 1.500E+00 * 20 ° DENSUZ(1)
RO1S * Unsat. zone 1, total porosity * 4.0008-01 7 4,000€-01 ° Fow ® TRUZ(Y)
RO1S ® Unsat. zone 1, effective porosity * 2.000E-01 ° 2.0006-01 * - ¢ EPUZIY)
RO1S ® Unsat. zone 1, soil-specific b parameter * 5,3006+00 * 5.300E+00 ° ° BUZ(Y)
2015 " unsat. zone 1, hydraulic conductivity (m/yr) “ 1.000€+01 * 1.000E+01 * ? HeUZ(Y)

» o L L3 .
RO16 “ Distribution coefficients for Th-230 s ; o B
RO16 °  Contaminated zone (cm**3/g) ® 6.000E+06 ° 6.000E+04 ° ° peNuCeC 3)
RC16 " Unsaturated zone 1 (cm**3/g) ? 6.000€+04 ° 6.000E+06 © © pewucu 3,1
ROY6 °  Saturated zane (cm**3/q) ® 6. D00E+06 * &,000E+04 © " DCNUCS( 3)
ROTE °  Lesch rate (/yr) ® 0.000E+00 * 0.000E+00 ° 2. 778806 ? ALEACH( 3)
ROV6 °  Solubility constant * 0.000E«00 * 0.000E«00 ° not used ? SOLUBK( 3)

» o ] o L]
ROTE " Distribution coefficients for daughter Pop-210 ° " o 2
R016 " Contaminated zone (cm**3/g) * 1.000E+02 © 1.0008+02 ° e ® peNUCC( 1)
ROYE " Unsaturated zone | (cm**3/g) * 1.000E+02 * 1.000£+02 ° A T peNUCUE 1, 1)
RO16 °  Saturated zone (cm**3/g) * 1.0002402 ° 1.000€+02 * s ° DONUCS( 1)
RO1& ©  Leach rate (/yr) ¢ 0.000E+00 * 0.000E+00 * 1 1.663E-03 ® ALEACH( 1)
RO16 °  Solubility constant Y 0,000E+00 * 0,000E+00 not used ® SOLUBK( 1)
RDYE ° Distribution coefficients for daughter Ra-226 . » * -
RO16 *  Cont. pated 2one (cm**3/g) ¢ 7.000£+01 * 7.000g+01 ° * penucet 2)
RO16 " Unsaturated zone 1 {cn**3/g) ® 7.G00E+D1 * 7.000E+01 * ees ° peNucu( 2,1)
ROV6 ©  Saturated zone (cm**3/g) ® 7.0008+01 * 7.0008+01 © - ° DCNUCSC 2)
ROYE *  Leach rate (/yr) * 0,000E+00 ° 0.000€+00 ° 2.374e-03 “ ALEACH( 2)
RO16 ¢ Solubitity constant ® 0.000E+00 ° U.000E+00 * not used ° SOLUBK( 2)

" L. L " °
ROIT " Inhalation rate (m**3/yr) ® B.4D0E+03 ° B.400E+03 ° “ INHALR
RD17 ° Mass loading for inhalation (g/m**3) ® 2.,000E-04 © 2,0008-046 ° “ee 7 MLINH
RMT7 * Ditution length for airborne dust, innalation (m® 3.0006+00 ° 3,.000E+00 ° ‘LM
ROAV7 ° Exposurs duration ¢ 30006401 ¢ 3.000g+01 * i
RD17 * shielding factor, inhalation * 1,0006+00 * 4 .000E-01 ° ® SHF3
RO17 * Shielding factor, external gamma ° _1.0008+00 * 7,.000e-01 * ° SHF1
RD17 ® fraction of time spent indoors * 0.000E+00 ° 5.000¢-01 * * FIND
ROV © Fractinn of time spent outdoors (on site) ® 1.0006+D0 * 2.500€-01 ° ° FOTD
ROI7 * Shape factor, external gamma * 1.000e+00 * 1.000E+00 ° S 2
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!‘i  Summary : TH-230 CLEANUP CRITERIA - OUTONOR - WITH INTERNAL CONTRIBUTION !
o File i CLEAN.TD |
F i |
| Site-Specific Parameter Sunmary (continued) :
: ' . < Uper . Used by RESKAD * Parameter |
i Menu © Parameter ¢ Imput  * Default * (If different from user input) °  Name
I AANAEANNAAALAZANANBANBANAAABAARAAGANBALANALSL0AARANEAAACEAAAANAABANPAAAASAANAAAEASAAAAANAGAAAANAAAAAANANAAAAAAAMGANIANAAAAGASAS ]
- ROI7 * Fractions of aonular areas within AREA: . d ¥ 3 |
C . ROI? ° Outer annular radius (m) = «(1/0) “ not used ° 1,000€+00 *© Ed ° FRACA( 1) '
1 ROVY © Outer annular radius (m) = «(10/D) ® not used ° 1.000E+00 ° © FRACAC 2) |
g ROVT °  Outer annular radius (m) = «{20/D) * not used ° 1.000£+00 ° . i © FRACAC 3) !
CR0I7 Y outer annulur radius (m) = «(50/0) " not used ¥ 1.000§+00 * * FRACA( 4) f
C ROI7 * Outer annllar radius (m) = «(100/D3 * not used ° 1.CO0E+00 ° * FRACA( §) ';
RUAT ° Outer amnular radius (m) = «(20070) ? not used ° 1.000E+00 * T " FRACA( &) ]
] RO17 °  outer annular radius (m) = «(500/6) “ not used ° 1.000€+00 © " FRACAC 7) ,-
. ROI7 ¢ outer annular radius (m) = «(1000/0) * not used ° 1.000€+00 ° * FRACA( 8) :
. ROI7 * Outer annuler radius (m) s «(5000/0) * not used © 1.000€400 * ° FRACAC 9) !
;’ ROV? *  Outer annular radius (m) = «{1.E«D4/D) * not used ° 1,.000E+00 *° * FRACAC1D) :
: ROV? *  Outer annular radius (m) = «{1.E+0%/D) * not used ° 0.000E+00 ° “ FRACA(TY)
' ROV? *  Outer anowlar radius (m) = w(1,E+D6/0) ' oot used ° 0.000E+00 * “ FRACA(12) |
{ ROYB * Fruits, vegetables and grain consumption (kg/yr) * 1.6008+02 © 1,6008+02 * sr's ¢ DIET(Y) :
4 RUIE © Leaty vegetiple consumption (kg/yr) * 1.4008+07 © 1.400+01 * " DIET() |
 ROIB " Milk consumption (L/yr) * 9.2006+01 * 9.200+01 ° ° DIET(3) 5
. ROYB  Meat and poultry vonsumption (kg/yr) ° 6.300E401 * 6.3008401 ° DIET(4) 1
: RO1B ° Fish consumption (kg/yr) * 5.400E+00 * 5.400€+00 ¢ * BIET(S;
| ROYB * Other ueafood consumption (kg/yr) * 9.000€-01 * 9.000E-01 ° Y DIET(H)
d RONB ” Soil Ingestion rate (g/yr) * 3.450E401 © 34506401 ° a3 ¢ S01L
RO'8 * Drinking water intake (L/yr) “ 5.100€+02 * 5.1008+02 * * oWl |
: RO1B * Contamination fraction of drinking water © 1.000€+00 ° 1.000E+00 * Fwe “ Fbw :
| ROY8 ° Contemination fraction of household water * 1.0008+00 * 1.0006+00 " a s © FHHW
' ROYB * Contamination fraction of livestock water " 1.000E+00 * 1.000E+00 ° ay ° LW ]
RO18 “ Contamination fraction of irrigation water ¢ 1.0008+00 ¢ 1.000E+00 * : pes " OFIRW -'
ROVB * Contamination fraction of aguatic feod * 5.0006-01 * '5.000€-01 * “ FRY 1
RO18 * Contamination fraction of plant food "1 o1 . 0.500€-01 ° FRLANT .'
- ROIB © Contsmination fraction of meat ¥4 i Y 0.5006-02 © FMEAT |
ROT8 * Contemination fraction of milk a1 1 ; 0.500€-02 ° FMILK 'a
. ° B B ° |
: RUT9 " Livestock fodder intake for meat (kg/day) " 6.800E+01 * 6.800E+01 ®LFIS
; ROIO * {ivestock fodder intake for milk (kg/day) * 5.5006+01 ® 5.500e+07 °© s “ LFl6
i ROIY * Livestock water intake for meat (L/day) * S.000E+01 © 5.000E«01 © “ WIS
 ROY9 ° Livestock water intake for miik (L/day) " 1,6006402 ¢ 1.6006+02 * * W6 _5
i ROI9 ° Livestock soil intake (kg/day) * 5.000E-D1 * 5.000E-01 * “Ls1 !
RO19 * Mass {oading for foliar deposition (g/m**3) * 1. 000E-0& * 1.0008-04 * © MLFD :
! ROTD * Depth of soil mixing laver (m) ® 1.500E-07 * 1.800E-01 * o v om '
~ RD19 * Depth of roots (m) ® 9.0006-01 * 9.000€-01 * * DROOT |
' ROMD “ Drinking water fraction from ground water “ 1,060E400 * 1.0006+00 vos © FGWDW ,
.' ROTY * Household water fraction from ground water * 1,0008+00 * 1,0006+00 * " FGWHY :
' RO1® * L ivestock water fraction from ground water ® 1.DO0E+00 * 1.000E+00 *© bl " FGWLW
RO ¥ frrigation fraction from ground water * 1.000E+DD ° 1.000E+00 ° “ FGWIR ll
! - v . o - 1
: €Y% * £-12 concentration in water (g/cm**3) “ not used * 2.000£-05 ° ® C12w'R i
E Clé " £-12 concentration in contaminated soil (g/g) ° not used ° 3.D00E-02 * * grece i
' €14 *° Fraction of vegetation carbon from soil " 'not used * Z.000E-02 ¢ " CSOIt
€4 ® Fraction of vegetation carbon from afr * not used ° 9.800€-01 ° * CAIR |
L% ° Tl evasion layer thickness in soil (m) * oot used ° 3.000E-01 ¢ ° pMe '.
, €14 * C-14 evasion flux rate from soil (1/sec) * not used ° 7.000E-07 © ° EVSN
o |
[ |
I

<0 i i
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‘m : TH-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION
. File  : CLEAN.7D

Site-Spacific Parameter Summary (continued)

4 * User e . Used by RESRAD Y Parameter
Meru * FParameter T imput " Default ° (If different from user input) ° Name
Mmmmmmaumamnmmuéuamnmsum%uu&mm&aunnmmummuu&mm
€16 " C-12 evasion flux rate from soil (1/sec) ® not used ° 1,0006-10 *° n “ REVSN
i €1 " Fraction of grain in beef cattle feed " not used ° B8,000E-01 ° " AVFGA
) €16 © fraction of grain in milk cow feed " not used ° 2.000E-01 ° © AVFGS
Iv L] o a " o
 RO21 * Thickness of building foundation (m) * not used ° 1,5006-01 ° ° FLOOR
i ROZ2Y ° Bulk density of building foundation (g/cm**3) “ not used ° 2.400E+00 *° el " DENSFL
; RO2Y * Total porosity of the cover material “ not used ° 4.000E-01 ° ° TPCY
RLZ1 * Total porosity of the building foundation ° not used ° 1.000€-01 * o ° TPFL
: ROZY © Volumetric water content of the cover material ° not used * 5.000€-02 ° ¢ pPH2OCV
. ROZ1 * Volumetric water content of the foundation * not used © 3.000€-02 * ® PH20FL
= ROZ1 © Diffusion coefficient for radon gas (m/sec): 2 o X \ :
! RO21 *  in cover material * not used ° 2.0006-0% ° " DIFCV
. RO21 ° in foundation material * fiot used ° 3.000€-07 ° * DIFFL
| ROZY *  in contaminated zone soil ¢ 2.,000E-06 ° 2.000E-06 ° ® pIfFC2
RGZ1 * Radon vertical dimernsion of mixing (m) ¢ 2,0006+00 ° 2.000E+00 *° ® HMIX
: RO21 * Average annual wind speed (m/sec) ¢ 2.0006+00 * 2.000€+00 ° “ WIND
| ROZ21 * Average building air exchange rate (1/hr) “not used ° 5.0008-01 ° * REXG
ROZ1 " Height of the building {room) (m) * not used ° 2,500E+00 * ? HRM
| ROZY ¥ Building interior area factor “ not used * 0.000E+00 ° code computed (time dependent) °® FAl
RO21 * Bullding depth below ground surface (m) * not used " 1.000E+00 © " DMFL
) RO21 ° Enanating power of Rn-222 gas ® 2.500€-01 ® 2.500E-01 °® * EMANA(T)
. RO21 ° Emanating power of Rn-220 gas * not used * 1.500E-01 ° “ EMANA(2)
; e T L g S L T T T e A L T T P R T P TR T T T T T
I
J
] Sumary of Pathway Selections
| Pathway ®  yser Selection
adadannaddasdsasadadaddadsnnaienndasnasasdasananias
L 1 - external gammea - active
¢ - inhalation (w/o radon)” Bctive
| 3 -+ plant ingestion - active
4 -+ meat ingestion . active
S o milk ingestion ’ active
| 6 -~ aguatic foods . active
. 7 <~ drinking water . active
' B - soil ingestion 8 active
] 8 - radon ¢ active
| CEERCEEODRERREREOROECEEEREROELEREROOEERBEREEREEDE
1
!
:
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|
|
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Residual Radicactivity Program, Version 5.0% 02/25/%4 09:11 Page B
Summary @ T4-230 CLEANUP CRITERIA - QUTDOOR - WITH INTERNAL CONTRIBUTION

File CLEAN. 7D
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
4480404440A430404400480048404 sbarasadddnanaasndsanshbaasddanaiia
Area: 100,00 square meters Th-230 1.000g+00
Thickness: 2.00 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(Y), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
a542480344084020480400240040208040000040000000000A080A0AAAARAAAAAAAGAAGAAS

t (years): O0.0008+00 1.000E+00 %.000E+00 1.000E+01 3.000£+01 1.000E+02 3.000£+02
TDOSE(t): 9.815€-02 1.021E-01 1.1016-01 1.379¢-01 2.1586-01 4.6286-01 ©,.559&-01
M(t): 9.B156-04 1.0216-03 1.101E-03 1.3796-03 2.158E-03 4.62BE-03 9.559E-03

Maximan TROSE(t): 1.575€+00 mrem/yr at t = 1.000E+03 years

1.0002+03
1.575€+00
1.575€-02
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File
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Total
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Page 9
- OUTDOOR - WITH INTERNAL CONTRIBUTION

Total Dose Contributions TOOSE(! ,p,t) for Indivicual Radionucliides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Ground
hdahnda’annssaad
mrem/yr fract,
adaaehads Ashaae
1.1126-03 00,0113
eegoetese geteene
1.1126-03 0.0113

water Independent Pathways (Inhalation excludes radon)

Inhalation
addadasaadaaniaa
mrem/yr fract.
dddaaddan adasdaa
9.066E-02 0.9216
fecegeees ceneee
G.04L6E-02 0.9216

Radon
ECEEFEEEEEEREEEE]
mrem/yr  fract.
hassdhada Adbsea
0.000€+00 0,0000
aegpebdee poeoel
0.000¢+00 0.0000

Plant
apanaansaadniasa
mrem/yr fract.
aaanAahas assada
4.636E-03 0.0472
eesppeeee ceecee
4. A36E-03 G,0472

Meat
asaadiadasaaddaa
mrem/yr fract,
aadadadaa dadaas
9.508t-06 0.0001
eebetenee ecepeec
9.508€-06 0.0001

Milk
aaassadsdsbanasa
mrem/yr fract.
aaadabada Assada
6.780€-07 0.0000
eecpdeeee eeeced
6. 780 -07 0.0000

Total Dose Contributions TROSE(),p,t) for Individual Radionuclides (i) and Pathways ‘p)
As mrem/yr and Fraction of Total Dose At t = 0,.000E+00 years

Water
Adsananshasdnana
mrem/yr fract.
Adaaanada aadana
0.000E+00 6.0000
eepbepses pbeber
0.000€+00 0.0000

all water independent and dependent

Fish
adhaadsadassdana
mrem/yr
A4apaAaAE ddahdA
0.000E+D0 0.0000
ectdectes éoedee
0.000E+00 0,0000

fract,

Water Deperndent Pathways

Radon
addaadhnadaaanna
mrenyyr  fract,
Ananandaa aadasa
Q.000£+00 0.0000
BodRoBEee feefee
0.000€+00 0,0000

pathways.

Plant
Basdasdanasdsais
mrem/yr fract,
Addndasan adadas
0.000E+00 0.0000
e¢epeeper ceeeed
0.000E+00 0.0000

Meat
aaaadaanaahaaaaa
mrem/yr fract.
Addhaaldaa adsaad
0.000€+00 0.0000
eeceppecee eeppee
0.000g+00 0,0000

Milk
daansansaadasaia
mrem/yr fract.
aadaadnaa Hasads
0.000E+00 0.0000
wedeéecee ectese
0.,000€+00 0.0000

Soil
Adrdaadasaasaada
mrem/yr fract,
Adasasasd aasdaa
1.935€-03 0.0197
ecoevieee eoecee
1.935€-03 0.0197

ALl Pathways*
adadsdhaaddasdsaa
mrem/yr fract,
dasaasdan aaaaas
9.815¢-02 1.0000
seedsbEsE BESEEE
9.815€-02 1.0000
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Summary ¢ TH-230 CLEANUP GRITERIA - OUTDOGR - WITH INTERNAL CONTRIBUTION
File  : CLEAN.7D

Total Dose Cartributions TOOSEC ,p,ty for Individual Radiomuclides (1) 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 Radan Plant Meat Milk
Radio- A04A03854NAANARR ALAGAARAAAAALANS HHAARAANANDANAARN AAAANAANAAAGAAAA AADALAAAARANAAGG AAAGAGMAANAAAAAS
Nuclide mrem/yr fract. meem/yr fract. mrem/yr frect. wmrem/yr fract, mrem/yr fract. wrem/yr fract.
BANGALS BAABHAALA BOLALA AAASAANAR ANBDAN  AAAANNAAR AAAGAD ANAGAAGAA AAAAAA BAAAAAAA ABAAAD OAAAABAAA AdAAS
Th-Z30 4.9296-03 0.0683 9.0476-02 0,885 5 6636-08 0.0000 &.806E-03 0.0470 1.000€-05 0,0001 1,276€-06 0.0000
CEROVEC DOBREAOEE BEPOEE  CEULOEHOE SORONE  UEEEROBRE CORBEE CRPORRPOE SEREAE PERLLREER ERDECC  EePLORENE fECO0e
Total 4.929€-03 0.0483 9.047€-02 0.88% 5.663F-08 0.0000 &.804E-0% 0.0470 1.0008-0% 0,0001 1.276€-0& 0.0000

Total Dose Contributions TDOSECY,p.t} for Individual Radionuclides (1) and Pathways (p)
As mrem/yr ancd Froction of Total Dose At t = 1, 0UBE+O0 years

Water Dependent Fathwoys

Water Fish Radon Plant Meat Milk
Radio:  $aaddandisasddss  A8BAANAAAAAAAAAA  HADANANASEANAAAN HAAARAABAGANNAND AAAGAANGAAGGAAGA  ANBAGASGAAANAARA
Nuclide mrem/yr fract. mvem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.
BAABABN BandasAAA BANAAD  ANRAANAAA AAMBAA  AAMAAGAGH AANARE H4AAAAAAG HHAAAL BAAARGAAA Ahadda BABAAAANA AdAaza
Th-230 0,0006+0C 0.0000 0,0006+00 0.0000 0.000€+00 0.0000 0,000£+00 0.0000 0,.000E+0C 0.0000 . 0,000E+00 0.0000
ttecone ¢ CUREE COEORE  LCOBELEROE CLETEP PACEREEEE DOREEE ROCRRLERE CEOREN COOLERRE0 EOLEEE rRECEROel eoRber
Total  0.000E+00 0,0000 0,.0006+00 0.u00G 0.P00E«00 ©.0000 0.000E+00 0,000 0,000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways,

Soil
asddaasasdadsasa
mrem/yr fract.
addadnans anaaas
1.936€-03 0.0190
1.936£-03 0.0190

All Pathways*
EECETEERERETEEEEY
meem/yr  fract.
AdhdaAAAa dabadd
1,021€-01 1.0000
1.021€-01 1.0000
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Page 11

fiarhi

Tatal Dose Contributions TODOSECI,p,t) for Individual Radionuclides (i) and Pathways (p)
As mram/yr and Fraction of Toral Dose At t = 3.000E+00 years

Ground
Radio- aAdbasdaadasasans
Nuclide mrem/yr fract,
Aaanddd HanadABAN adnand
Th-230 1.253-02 0.1138
BROVELH BECLECLEE Lodber

Tatal Dose Contributions TDOSECH,p,t) for Individual Radionuclides (i) and

Total 1.253€-02 0.1138
Water
Radio: daddaasasaanansa

Nuclide mrem/yr fract,
G048444 Aadadsand Gaadaa
Th-230 D.000E«00 0,0000
EovEecE Ceereceer cosent
Total  0.000+00 0.0000

Water Independent Pathways (inhalation excludes rador)

Inhalation
dadadasinadsataa
mrem/yr  fract,
Aadandaas Aaadaa
P.0476-02 0.8216
peaGeEoRE fetece
R.047E-02 0.8216

Radon
adhasaasadasaaad
mrem/yr fract,
aabasaadd asassa
1,.694€-07 0,0000
ceecoeeen oreeed
1.694E-07 0.0000

Plant
aaanaanadasbasda
meem/yr  fract.
aasdasass asdana
5.166E 03 0.0469
ceceoeene éeeetd
5.1666-03 0.0469

Meat
adaaasdadaadasda
mrem/yr fract,
asddaaada asasaa
1.107€-05 0.0001
CePeeered eceete
1.107€-05 0,000

As mrem/yr and Fraction of Total Dose At t = 3. 000E+00 years

Fish
ahahaadaaadhanca
mrem/yr  fract.
aAddsandan asasna
0. 0008400 ©,0000
epgecerio eteepe
0.000E+00 0.0000

Water Dependent Pathways

Radon
aaananddasanhasn
mrem/yr  fract,
AnAdABdas BABAAA
0.000E+00 ©.0000
seecoprove eceoee
0,000E+00 0,0000

*Sum of all water independent and dependent pathways.

Plant
ELEETTERERETERETY
mrem/yr fract.
addbanasad adasad
0. DO0E+00 0.0000
eepelpees poepes
0,000e+00 0,0000

Meat
Addanaaadasdansd
mrem/yr fract,
Adadaadda aaadad
0.000€+00 0,0000
cédeernes pebcen
0.000£+00 ©,0000

SR B B R REE e R B S B

ddaahadasadsdada
mrem/yr
anaanaaad daadas
2.504E-06 0.0000
veéeperene pedeet
2.504€-06 0,0000

dbdadadannsasdaa
me'em/yr
adanpaaas adanaa
0,000€+00 06.0000
eegesbeed eecece
0.000E+00 0.0000

Milk

fract,

Fathways (p)

Milk

fract.

N Y

Soil

4nddadsanadassas
mrem/yr fract.
aasadanad saadéda
1.941€-03 0.0176
eecéerere ceeeee
1.941€-03 0.0176

ALl Pathways*
a8abbadANNANAAAS
mrem/yr fract.
Adardddas daasad
1.101€-01 1,0000
eceeeeeee ececer
1.101€-01 1.0000
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Sumary ¢ TH-230 CLEANUP CRITERIA - OUTOOOR - WITH INTERNAL CONTRIBUTION

Fage 12

Intal Dose Contributions TOOSECT,p,t) for Individual Radionuciides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dowe At ¢ 2 10006401 years

Fite ! CLEAN,7D
Ground
Radio-  Adaaraasansbsrss

Nuclide mrem/yr fract,
Bhddasa 4NBANAAAA HaAaAs
Th-230 3.8B0t-02 G.2813
SROLOEE GheECRERE PEEOCH

Water Independent Fathways (Inhalation excludes radon)

Inhalat ion
Asnsdaasiannangs
mrem/yr  fract,
anddatada dadaha
9051602 0.6562
fRpeeopet PetRNo
P.05VE-02 0.6%62

Raodon
Anansadsdanddaaia
mrem/yr fract,
ahashnaba saddad
5.589€-07 0.0000
BEEPRORES BoeRen
5.589€-07 0.0000

Plant
dashsadabIAMMGAA
mrem/yr fract.
AABNGAAAS daahad
6.6216-03 G, 0480
nosecrOee ppdpce
6. 42VE-0F 0,0480

Meat
sddaadasadasnasa
mrem/yr fract.,
AuddaaAAS AdAMAG
1.547€-05 0.0001
ropéeercs pecept
1.%4TE-05 0.0007

Mitk
Bhaansabasanasan
mrom/yr  fract.
AaadsAA0A AdHAAA
7.099€-06 0.0001
oneeeoere pepene
7.0996-06 0,0001

Totai Oose Contributions TDOSECY,p, ) for Individual Redionuclides (13 and Pathwavs (p)
As mrem/yr and Fraction of Total Dose At t = 1,.0008+01 years

Total 3.8800-02 0.2813
Water

Radio:  asapdnanshasniasa

Nuclide mrem/yr fract.

Baanhng adadbannd sasdasn
Th-230 0.0008+00 0.0000
LOOLELE DREAEHLON BOCEEE
Total = 0.0G00F+00 0.0000

Figh
Asdnasnaandandan
mrem/yr  fract.
AABABALAR ss0dAA
0. 000E+00 0,0000
bhpeecads bdaene
0.000£+00 0.0300

wWater Deperddent Pathways

R adon
EECELEERTEEERE R
mrem/ye  frace,
Bdodabhann Aadddn
0. 00000 §,0000
CheEeoets coroee
0.,000£+00 0,600

*Sum of all water irdependent and dependent pathways.

Plant
adaananadanafans
mremsyr  fract,
Aadaaahdn Andaan
0.0D0E+00 0.0000
CEUTI T TR T
0,0008+00 0. 0000

Meat
annaanhandnsansa
meem/yr  fract,
LEERET EET R
00008 «00 ©.0000
peeeREoee Aepone
0.000£+00 0, 0000

Milk
apdanaddasadanad
mrem/yr  fract,
dasadnbAn daabas
0.000e+00 0,0000
sresepiee enooee
0.000£+06 0. 0000

THEEENET I ENET N §F WYL T I e "a——

Soil
ahanddbaABANAAAS

mrom/yr  fract.
adhbAbdad 20AadAE
1.9646E-03 0.0143
voekeeeie veeEne
1,966€6-03 0,01463

ALl Pathways*
asadaadahabARAdS
mrem/yr  fract,
EECEETTEE R EEEE ]
1.%796-01 1,0000
cenpeeade Goeeen
1.3796-01 1.0000

LA
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Page 13

Total Dose Contributions TRGSE(I,p, 1) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,.0006+01 years

File t CLEAN.TD
Ground
Radin- Addsdddadasasdas

Wuclide mrem/yr fract,
dhadasd daadsnnsd araasa
Th-230 1. Y11E-01 0.5146
BRREERE BLCERRPRE SEPLRE

Water Indeperdent Pathways (Inhalation excludes radon)

inhatation
aanhaaaasnaabans
mrem/yr  fract.
abaAaAAAE dadaad
9. 067€-02 0.42010
eecPecone edeore
9.067€-02 04201

“adon
andasdadabaddaan
mrem/yr fract.
asdddaaba Haashn
1.628E-06 0.0000
epeLeceen eocess
1.628€-06 0,0000

Plant
adhbdasasbaadbas
wrem/yr frast,
adanhanasd ascdana
1. 194E-02 0.0553
veeeeanoe ddeed
1.194E-02 0.0553

Meat
adaddanddadassaa
mrem/yr fract,
Addadddan aaaaas
5.2096-05 0.0001
eeceescér pppene
3.209€-05 0.6001

Milk
anaanssaasaandadaa
mrem/yr fract.
4dannasdba adadod
2. 194E-05 0.0001
eepoonete segesre
2. 194E-05 0.0001

Total Dose Contributions TOOSE(!,p,t) for Individual Radionuclides (i) and Pathways (p)
As mreni/yr ardd Fraction of Total Gose At t = 5 _000E+01 years

Toral 1.111E-01 0.5146
Water
Radio- Asddasaddbsnanas

Nuclide mrem/yr fract,
daAnahA ansdddand dAdaad
230 0,000E+00 0.0000
REOCEEE Cefeeteee elibbe
Totasl 0.00606+00 90,0000

Fish
aadhAdabadabinnn
miem/yr
GhaddANBAS aaddAn
0.000E+00 0.0000
soteopcee povnie
0.000€+00 0,0000

fract.

Water Dependent Pathways

Raden
AdhpaandanabAaAl
mrem/yr fract,
Aaadahddn Adhdas
N.D00E+00 0.6000
eoceoeeced
0, 000€E+00

eecone
0,0000

*Sum of all water independent and degendent pithways.

Plant
ddshdaannanisads
mrem/yr  fract.
andsadans baadas
0.,000E+00 0.0000
ececteece eeceoc
0.G00E+00 0.0000

Meat
AsaAdadasadaddsn
mrem/yr fract,
Adadiaaad aadoas
0..000£+00 0.0000
cefefesnn ceoone
0,00CE+00 0.0000

Mk
daabansrdaanadnia
mrem/yr fract.
aaAdaARAA Adddad
0.000E+00 0.0000
pepeceEEn BREEEE
0.0006+00 0.0000

Soil
addddnsdahaannss
mrem/yr fract.
Adasnrasaa adassd
2.090€-03 0.0097
eceeeneee fepbee
2.0908-03 0,0097

AlL Pathways*
AbaddsaAdcaaRGANS
mrem/yr fract.
A4addaaad addadd
2.158E-01 1.0000
eeeepecee eeedee
2.158€-01 1.0000

ey MmO
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Tatal Dose Contributions TDOSE(T p,t) for Individual Radionuclides (1) aref Pathways (p)
As mrem/yr 4rd Fraction of Total Dose At t = 1, 000E+02 years

File t CLEAN, 7D
Gt ound
Radio-  sadbAsadsAbAAGLS

Nuclide mrem/yr fract,
AbadaGA nhaAAAALE BHAASY
Th-230 3.342€-01 0,7222
CRIROLE NRPECREEE Hueten

Water Indeperndent Pathways (Irholation excludes radon)

Inhalation
AdddddsdbddAADDG
mrem/yr fract,
aghasdaaa aabana
VOIASE-02 01976
CHReLRtEY CECOLE
9. V5F 02 D.19746

Radon
Abdardaddanndass
mrem/yr tract,
anadhasan ansael
4. BBBE-06 0.0000
teeennétr Desred
4. BBA8E-06 (.0000

Flant
Aaaaaddaansanaas
mrem/yr  fract.
danahanald asabai
$.426E-02 G,0740
GeCEEENte Peepoe
3.424E-0¢ 0.0740

Meat
NbAdnAaaaaasnAaS
mrem/yr  fract.
aabadaasa Adaaan
1.035€-04 0.0002
SLECLOOERE pReEPE
1.035€-04 0,0002

Milk
Anandbashsaansss
mrem/yr  fract.
A8aAANANA BsddAs
7.7536-0% 0.0002
docebecne peepnd
7.7536-05 0,0002

Tatal Dose Contributions TDOSEC,p,t) fur Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000F+02 years

Total 5. 342801 0.7282
Water
Radio- aaadadddnddsnsas

Nuclide mrem/yr fract,
AAA0AaA Bodahansa AdAdaa
Th=230 0.000€+00 0.0000
BoRLEed pRelecoon berdve
Total 0. 000400 0, 0000

*Hum of wll water

Fish
Adadaaadbsaaanana
mrem/yr  fract,
ANDRANAAS BhARaaN
0, 000E+00 0.0000
epLeceRer ceobie
0. GOUE+O0 0,0000

indeperddent and dependent

wWater Deperdent Pathways

R adon
shsbaradasanadaaa
mrem/ yr
AnBabsnad saAses
0.000E+00 0.0000
cRoECEDEe 0661 S0
0. 000F+«00 0, 0000

fract.

pathuays

Plant
Asdabanasanadnan
meem/yr  fract.
Aaddbdannd aadhns
0.000€+00 0,0000
peesLened eeccoe
(0.0008+00 0.0000

Meat
adadadandhasndas
mren/yr fract.
sahdanaad 44shad
0,000E+00 0.0000
tdtecedes eceded
0.000E+00 0.0000

Milk
adaahdaasdasdadn
mrem/yr fract.
AdAAAGAAA AdAAAA
0., 000E+00 0.0000
gespcoppe peeced
0.000£+00 0.0000

Soil
aanbansnsranbboss
mrem/yr fract.
sanashban sbsAAL
2.7196-03 0.005%
ceceécene deéece
2.719¢-03 0,0059

ALl Pathways*
FETEEEPEPRETTY YT
mrem/yr fract,
asAaAandd ddadsd
4.62BE-01 1,0000
eeeeBoece peeeRe
4.628€6-01 1,0000

W T T TR, VI
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Total Dose Contributions TOOSECT,p,t) for Individual Radionuct ides (1) and Pathways (p)
As mrem/yr and Fraction of Total Gose At t = 3. 000E+02 years

File i CLEAN.7D
Grouesd

Radio Aaabsdsnbdbanaana

Nuclide mrem/yr fract.

Suhbhdd abaddanda abbana
Th-230 7.74BE-01 0.8106
BOEELEE PONCPOERE LOBACY

Tatal Dose Contributions TDOSE(T,p,t) for Individual Rauionuclides (1) and

Total  7.74BE-0) O R106
Water
Radio- dAapddaandnaninaas

Nuelide mrom/yr fravt.
AakddnG Aadhedass dasdnd
Th-230 0.000E+00 0,0000
eQuetan Ebacenter pocreo
Tortal 0,0008+00 0.0000

water Independent Pathways (Inhalation excludes radon)

Inhalation
ahaahbardnasinaa
mrem/yr  fract.
ahaBsdasA AGAASS
%.314E-02 0,097
nesefetee Sroeeq
P. 314802 0.0974

Radon
Aadaddaddaadadan
wrem/yr fract,
Sahbhhdbe hadaas
1.1138-05 0,0000
eedoesens cecsep
1. 1136405 00,0000

Placnt
Baanadddbhdairnsd
mrem/yr fract,
adbdsasdan dadasa
8.%28¢-02 0,087
epesgecee ceeece
8. 328€-02 0.087

Meat
Addanddaaansdans
mrem/yr fract,
Whasasbad aashan
2.616€ 04 0.0003
fentedere evvece
2.6166-04 0.0003

As mrem/yr and Fraction of Total Dese At t = 3.0008+02 years

Fish
anandrdshAdRGEAN
mrem/gr  fract,
Ahabdaban Aaasda
B, 000E«00 ©,N000
suebteete oneond
0,000€+00 0.0000

Water Dependerit Pathways

Radan
Afdasndaanddanss
mrem/yr fract,
AddBaasaA ddbada
0.0008+00 0,0000
soeogeces gecoee
0.0008+00G ©,0000

*Sum of all water independent and dependent pathways,

Plant
sahahaaabadARA
mrem/yr fract,
BaBHANAAG AdABAA
0.000€+00 0.0000
cooeseoce beepen
0.000e+00 0,0000

Meat
Aadadandananansn
meem/yr  fract,
adaanaaia dsbadd
0. 000€+00 0.0000

tesecreeh ecepoe

0.000E400 0.0000

Milk
Aaadndaasdaadada
mrem/yr fract,
AdnAdAAGA BdAAdA
1.957€-04 ©,0002
cenpepene Gooede
1.957E-04 0.0002

Pathways (p)

Milk
Asdbasdndaaddasda
mrem/yr  fract,
Andbdasban asdaad
0.000E+00 0.0000
PEEROOEhe POCENe
0.000E+00 0.0000

Soil
adhdandasbaadisa
mrem/yr fract.
4446AGAHS BBBAAE
4.171E-03 0,0044
ceoeeceee eéeece
4. 171603 0.0044

All Pathways
adAABAAGAABANANG
meem/yr fract,
AdaAAAAGG B0AGAA
9.559% -01 1.0000
evgenpece aeceee
9.559E-01 1,0000

B N W ISt
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Totsl Dose Contributions TDOSRE(H, p,t) for Individual Radionuclides (1) and Pathways (p})
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

File 1 CLEAN.TD
Ground
kKadio:  aasaasassddaiana

Nuclide meem/yr fract.
ShAAEAS 9aAAAAAAA AANAAA
Th-230 1.2706+00 D.8066
edoeece peoopbper Gossce

wWater Imdopenddent Pathways (Inhalation excludes radon)

inhalation
AdAdAAANAANAAAAS
mrem/yr  fract,
Aandadana Addasa
9.455€-02 0.0600
CLOELEORC ARECEC
9.4556-02 D,0600

Badon
AandAdAnadANAAAA
mrom/yr  fract,
Aadanaddh aaasan
1.502E-05 0.,0000
seeedEone pebesc
1.502¢-0% 6.GO0O

Plant

Aadanasaasabhdan

mresn/yr fract.
Adddddand ddsada
1.3886-01 0,088
eneepeete eeccee
1.3B0E -0Y 0,0881

Meat
aannassadsddadaa
mrem/yr  fract.
Addddaaah saaaan
4. 4U7E-04 0.0003
BOCCLPOEE AeBREE
4. 407€-0D4 0.0003

Milk
adaaandandddanaa
nremfyr  fract.
adhansazs aadbas
3.2926-04 (1.0002
Beptensee sapene
3.297€-04 0.0002

Total Dose Contributions TDOSEC) ,p, 1) for Individual Radionuc! ides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1. 000E+C3 years

Total 1.270E+00 0.8066
Water
Radio: #aabhoadanspdadda

Nuel fde mrem/yr  fract.
BAKARAA HadAGAGAS AdABED
Th-230 &.406£-02 0,0407
EOREOVE SHLELO0CE LOEODE
Total  6.406E-02 0.0407

Fish
addanddadananadd
mrem/ve  fract,
AGBaAGANS AddbA
1.158€-04 0,.0001
ereeEpete fetece
1.158€-04 00001

Water Dependent Pathways

Radon
FEEV EEENEE T REETE
mrem/yr  fract.
dassaabad andana
0.000£+00 0,0000
cesotente cogeen
0.000g+0C D, 0000

*Sum of all water independent and dependent pathways.

Plant
EELECEEEETEERETY
mrem/yr fract.
adddanadd asdada
4. 9L4E-D4 G.0003
spepnéeee edoved
4. 944E 04 0.0003

Meat
Adasaddnadanania
mrem/yr fract.
EETEETEEY SE PR EE
5.754£-06 0.0000
eaveOGere eeteRe
%.754€E-06 0.0000

Milk
Adaaassiaasnsséa
mrem/yr  fract.
anannaasd Asdnda
6.538E-06 0,0000
cecepence BécRer
6.538€-06 0,0000

Soll
EEEYERFEEEET FEETY
mrem/yr  fract,
adandanda andasa
5.809€-03 0,0037
epepeecee eeecee
5.B09€-03 0.0037

AlL Pathways*
Adnsasoladanisad
meem/yr  fract.
addaddanaa addaaa
1.575E+0C 1.0000
evceeense BeedBL
1.57SE+00 1,0000
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w i TH-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION
File 1 CLEAN.7D

Pose/Source Roatios Summed Over ALl Pathways
Parent and Progeny Principal Fadionuclide Contributions Indicated

Parent Product Branch DSRC),t)  (mrem/yr)/(pCi/g)

(i) €)) Fraction ts 0.000E+00 1.0008+00 3.000E+00 1,000€+07 3,0006+01 1,0006+02 3.0006+02 1.0008+03

ahansns AdAbdAa Adddahana ABAAAGAAA AAadAALAA aBABBANGE A08ANAAAS ANAAAAAAN ABANAAAAS GANdARAAE adddNAARS

Th-230 Th-230 1,0008+00 9.8156-02 9. 815602 9815602 9.B14E-02 9.B126-02 9.B04E-02 9.7816-02 9.7008-02

Th-230 Ra-226 1.0008+00 0.000E+00 3.990€-03 1.196E-02 3. 9406-02 1.1496-01 3.4826-01 8,0866-01 1.339€+00

Th-230 Pb-210 1,0008+00 0,000E+00 4.2608-06 3. 7645E-05 35,8396-04 2, 784E-03 1.664E-02 4.951E-02 1.3916-01

Th-230 B0SR(j) 9815602 1. 021607 1,1016-01 1, 379€-01 2.1586-01 4.628E-01 9.559€-01 1.5756+00

SECaLHE eeepes pREGOOCOY COLCROGEE CRCECHEAE BOABLRLRE COCOLCERE GUEGRELRE QOGALHEES BREBLIRLE Erechfiee

Branch Fraction is the cumulative factar for the j'th principal radionuclide daughter: CUMBRF()) = BKFCII*BRF(2)* ... BRF(j).
The DSR inciudes contributions from associated (half-life p 0.5 yr) daughters.

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

Rug | 1 de

() t= 0,0000+00 1,0006+00 3.0006+00 1.0006+01 35,0006+07  1.0006+02 3.0008+02 1.000€+03
dhaaass A088A600A  BAAAANANG  AABAARAAA  ANKBAABAG  0AANAAAAS  AAASAAAAA  AMAGKAGAS  AANBABAGA
Th-230 T019E+0% 9.790E+02  9.0816+02  7.250E+02 4.6338402 21618402  1.046E+02  6.350F+01
depeace BEEROREL " EEELHE0RE  CHEEARETE  VEREEREDE  CEROOERE  DERELOEOR  SREELRGND  flLEEEEE

Summed Dose/Source Ratios DSR(Y,t) in (meem/yr)/(pCi/y)
and Single Radionuc| ide Soil Guidelines GE1,1) 1n pCi/g
at tmin = time of minimum single radionuclide so | guideline
ol 6t tmax = time of maximm total dose = 1.0006+03 years

Nuclide Initisl tmin DSREL, tming GOI,tmin) DSROT, tmax) G(),tmax)
(1) piizg (years) (pCi/g) (pCi/g)
GAARAAA MABAANAAD  A0AMABASAASAGAAD  ANAANAGAA  AAAGAANAY  adBAAAGAE  AAAAABAAA
Th-230 1, 000E+00 1, 000E+03 1.575E+00 6.3506+01 1.57SE+00  6.3506+01

BEBOSLE SCCRELeEe FePLbiNERRORERECE COBEROPEL  BPODLAANEE  FEODELELE  BoAnRbEES



