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Parameter Class’ | Priority* | Units Value/Distribution Basls
Unsaturated zone 2 density P 2 _glem® 1.85 Site-specific measured physical parameter
Unsaturated zone 3 density P 2 _glem” 1.92 Site-specific measured physical parameter
Unsaturated zone 4 density P 2 glem” 1.83 Site-specific measured physical parameter
Unsaturated zone 5 density P 2 gfcm” 1.85 Site-specific measured physical parameter
Unsaturated zone 1 distribution P 1 cm'lg 0.060 EA-BRP-SC-0202
coefficient for H-3
Unsaturated zone 1 distribution P 1 cm'lg 156 EA-BRP-SC-0202
coefficient for Mn
Unsaturated zone 1 distribution P 1 cm'/g 206 EA-BRP-SC-0202
coefficient for Fe
Unsaturated zone 1 distribution P 1 cmlg 232 EA-BRP-SC-0202
coefficient for Co
Unsaturated zone 1 distribution P 1 cmlg 31.2 EA-BRP-SC-0202
coefficient for Sr
Unsaturated zone 1 distribution P 1 cm'/g 441 EA-BRP-SC-0202
coefficient for Cs
Unsaturated zone 1 distribution P 1 cm'/g 817 EA-BRP-SC-0202
coefficient for Eu
Unsaturated zone 1 distribution P 1 cm'lg 817 EA-BRP-SC-0202
coefficient for Gd
Unsaturated zone 2 distribution P 1 cm'lg 0.060 EA-BRP-SC-0202
coefficient for H-3
Unsaturated zone 2 distribution P 1 cm'/g 158 EA-BRP-SC-0202
coefficient for Mn
Unsaturated zone 2 distribution P 1 cm'/g 204 EA-BRP-SC-0202
coefficient for Fe
Unsaturated zone 2 distribution P 1 cm'/g 231 EA-BRP-SC-0202
coefficient for Co
Unsaturated zone 2 distribution P 1 cm'/g 31.0 EA-BRP-SC-0202
coefficient for Sr
Unsaturated zone 2 distribution P 1 cm'/g 438 EA-BRP-SC-0202
coefficient for Cs
Unsaturated zone 2 distribution P 1 cm'lg 809 EA-BRP-SC-0202
coefficient for Eu
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Parameter Class' | Priority" | Units Value/Distribution Basls

Unsaturated zone 2 distribution P 1 cmlg 809 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 3 distribution P 1 cm'lg 0.050 EA-BRP-SC-0202
coefficient for H-3

Unsaturated zone 3 distribution P 1 cm'lg 157 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone 3 distribution P 1 cm'lg 207 EA-BRP-SC-0202
coefficient for Fe

Unsaturated zone 3 distribution P 1 cm'lg 234 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 3 distribution P 1 cmlg 314 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone 3 distribution P 1 cm'/g 444 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 3 distribution P 1 cm'/g 824 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 3 distribution P 1 cm'lg 824 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 4 distribution P 1 cm'lg 0.060 EA-BRP-SC-0202
coefficient for H-3 ‘

Unsaturated zone 4 distribution P 1 cm’/g 155 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone 4 distribution P 1 cm'lg 204 EA-BRP-SC-0202
coefficient for Fe ‘

Unsaturated zone 4 distribution P 1 cm'lg 231 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 4 distribution P 1 cm'/g 310 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone 4 distribution P 1 cm'/g 438 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 4 distribution P 1 cm'lg 809 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 4 distribution P 1 cm'/g 809 EA-BRP-SC-0202
coefficient for Gd
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Unsaturated zone § distribution P 1 cm’lg 0.043 EA-BRP-SC-0202
coefficient for H-3
Unsaturated zone § distribution P 1 cm'lg 155 EA-BRP-SC-0202
coefficient for Mn
Unsaturated zone 5 distribution P 1 cm'lg 204 EA-BRP-SC-0202
coefficient for Fe
Unsaturated zone 5 distribution P 1 cm'lg 230 EA-BRP-SC-0202
coefficient forCo :
Unsaturated zone § distribution P 1 cmlg 31.0 EA-BRP-SC-0202
coefficient for Sr
Unsaturated zone 5 distribution P 1 cm'lg 438 EA-BRP-SC-0202
coefficient for Cs
Unsaturated zone 5 distribution P 1 cm'lg 808 EA-BRP-SC-0202
coefficient for Eu
Unsaturated zone § distribution P 1 cm'lg 808 EA-BRP-SC-0202
coefficient for Gd
Unsaturated zone 1 total P 2 - 0.351 Site-specific measured physical parameter
porosity
Unsaturated zone 2 total P 2 - 0.274 Site-specific measured physical parameter
porosity
Unsaturated zone 3 total P 2 - 0.287 Site-specific measured physical parameter
_ porosity
Unsaturated zone 4 total P 2 - 0.317 Site-specific measured physical parameter
porosity
Unsaturated zone § total P 2 - 0.313 Site-specific measured physical parameter
_porosity
Unsaturated zone 1 effective P 2 - 0.088 Site-specific measured physical parameter
porosity
Unsaturated zone 2 effective P 2 - 0.026 Site-specific measured physical parameter
porosity
Unsaturated zone 3 effective P 2 - 0.037 Site-specific measured physical parameter
porosity
Unsaturated zone 4 effective P 2 - 0.029 Site-specific measured physical parameter
porosity
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Unsatut:lt,ed zone 5 effective P . 2 - 0.054 Site-specific measured physical parameter
poros -

Unsatur?t;ed zone 1 field P '3 - 0.263 Site-specific measured physical parameter
capac .

Unsaturated zone 2 field P 3 - 0.248 Site-specific measured physical parameter
capacity

Unsaturated zone 3 field P 3 - 0.250 Site-specific measured physical parameter
capacity

Unsaturated zone 4 field P 3 - 0.287 Site-specific measured physical parameter
capacity

Unsaturated zone § field P 3 - 0.258 Site-specific measured physical parameter
capacity

Unsaturated zone 1 hydrautic P 2 miyr 536 Site-specific measured physical parameter
conductivity

Unsaturated zone 2 hydraulic P 2 miyr 554 Site-specific measured physical parameter
conductivity

Unsaturated zone 3 hydraulic P 2 mAT 5.17 Site-specific measured physical parameter
conductivity

Unsaturated zone 4 hydraulic P 2 mfyr 1046 Site-specific measured physical parameter
conductivity

Unsaturated zone § hydraulic P 2 miyr 156 Site-specific measured physical parameter
conductivity

Unsaturated zone 1 soil- P 2 - 4.05 Site-specific measured physicaf parameter
specific b parameter :

Unsaturated zone 2 soil- P 2 - '4.38 Site-specific measured physical parameter
specific b parameter

Unsaturated zone 3 soil- P 2 - 4.90 Site-specific measured physical parameter
specific b parameter

Unsaturated zone 4 soil- P 2 - 4.05 Site-specific measured physical parameter
specific b parameter

Unsaturated zone § soil- P 2 - 4.90 Site-specific measured physical parameter

specific b parameter
IDensity of saturated zone I P | 1 | glcm! l Truncated normal INUREGICR-6697. Attachment C I
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Parameter Class' | Priority | Unlts Value/Distribution Basls
Saturated zone distribution P 1 cm’lg 0.060 EA-BRP-SC-0202
coefficient for H-3
Saturated zone distribution P 1 cm'/g 156 EA-BRP-SC-0202
coefficient for Mn
Saturated zone distribution P 1 cm'ig 205 EA-BRP-SC-0202
coefficient for Fe
Saturated zone distribution P 1 cm'/g 232 EA-BRP-SC-0202
coefficient for Co
Saturated zone distribution P 1 cm'lg 31.1 EA-BRP-SC-0202
coefficient for Sr
Saturated zone distribution ] 1 cm'lg 440 EA-BRP-SC-0202
coefficient for Cs
Saturated zone distribution P 1 cm'lg 814 EA-BRP-SC-0202
coefficient for Eu
Saturated zone distribution P 1 cm'lg 814 EA-BRP-SC-0202
coefficient for Gd
Saturated zone total porosity P 1 - Truncated normal NUREG/CR-6697, Attachment C
Saturated zone effective P 1 - Truncated normal NUREG/CR-6697, Attachment C
porosity
Saturated zone field capacity P 3 - 0.16 RESRAD Data Collection Handbook total
porosity for limestone minus the effective
~ porosity for limestone
Saturated zone hydrautic P 1 miyr 1.52E+03 Site-specific measured physical parameter
conductivity
Saturated zone hydraulic P 2 - 0.0007 Site-specific measured physicat parameter
gradient
Saturated zone soil-specific b P 2 - Bounded lognormal-n | NUREG/CR-6697, Attachment C
parameter
Length of contaminated zone P 2 m 102 Diameter of an 8,094 m* contaminated zone
paralle! to the aquifer flow
Water table drop rate P 3 miyr 0.001 Default Physical value
Well-pump intake depth (below P 2 m Triangular NUREG/CR-6697, Attachment C
water table)
Well pumping rate B, P 2 mAr 330.34 NUREG/CR-6697, Attachment C, Table 3.10-
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Parameter Class' | Priority’ | Units Value/Distribution Basls
Model: non-dispersion or mass NA 3 - MB The mass-balance mode! was chosen as the
balance most conservative since it assumes that all of
the radionuclides released from the
contaminated zone are withdrawn through the
well.
Evapofranspiration coefficient P 2 - Uniform NUREG/CR-6697, Attachment C
Humidity in air P 3 gim® Truncated lognormal-n | NUREG/CR-6697, Attachment C
| Average annual wind speed P 2 m/s 5 Site-specific measured physical parameter
Precipitation rate P 2 miyr .08 Site-specific measured physical parameter
Irrigation mode B 3 - Overhead Behavioral value - ditch irrigation is not used in
the Midwest.
Irrigation rate B 3 miyr 0.2 Behavioral default value
Runoff coefficient P 2 - Uniform NUREG/CR-6697, Attachment C
Watershed area for nearby P 3 m* 2306717 The entire BRP site drains into Lake Michigan.
stream or pond »
Accuracy for water soil NA 3 - 0.001 Default value applicable to the BRP site
~ computation
Ingestion
Fruit, vegetable, and grain M, B 2 kgfyr Triangular NUREG/CR-6697, Attachment C
consumption rate
Leafy vegetable consumption M B 3 kag/yr 14 Metabolic/Behavioral default value
Milk consumption ' M B 2 Uyr Not Used The milk ingestion pathway s suppressed in the
site-specific dose model.
Meat and poultry consumption M B 3 kgfyr Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
Fish consumption rate M B 3 kalyr 54 Metabolic/Behavioral default value
Other seafood consumption M B 3 kglyr 0.8 Metabolic/Behavioral default value
rate
Aquatic food contaminated B,P 2 - Triangular NUREG/CR-6697, Attachment C
fraction
Soil ingestion rate M B 2 ghyr Triangular NUREG/CR-6697, Attachment C
Drinking water intake M B 2 Uyr Truncated lognormal-n | NUREG/CR-6697, Attachment C
Storage time for fruits, non- B 3 d 14 Behavioral default value
leafy vegetables, and grain
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Parameter Class' | Priority" | Units Value/Distribution Basis
Storage time for leafy B 3 d 1 Behavioral default value
vegetables
Storage time for milk B 3 d Not Used The milk ingestion pathway Is suppressed in the
site-specific dose model.
Storage time for meat B 3 d Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
| Storage time for fish B 3 d 7 Behavioral default value
Storage time for crustacea and B 3 d 7 Behaviora! default value
mollusks
Storage time for well water B 3 d 1 Behavioral default value
Storage time for surface water 8 3 d 1 Behavioral default value
Storage time for livestock B 3 d Not Used The meat and milk ingestion pathways are
fodder suppressed in the site-specific dose model.
Drinking water contaminated B, P 3 - 1 Default Behavioral/Physical value applicable to
fraction the BRP site
Household water contaminated B,P 3 - Not Used The meat and milk ingestion pathways are
fraction suppressed in the site-specific dose model.
Livestock water contaminated B, P 3 - Not Used The meat and milk ingestion pathways are
fraction suppressed in the site-specific dose mode!.
Irrigation water contaminated B,P 3 - 1 Default Behavioral/Physical value applicable to
fraction the BRP site
Plant food contaminated B, P 3 - -1 Defautt Behavioral/Physical value applicable to
fraction the BRP site
Meat contaminated fraction B,P 3 - Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
Milk contaminated fraction B, P 3 - Not Used The milk ingestion pathway Is suppressed in the
site-specific dose model.
Livestock fodder intake rate for M 3 kg/d Not Used The meat ingestion pathway iIs suppressed in
meat the site-specific dose model.
Livestock fodder intake rate for M 3 kg/d Not Used The milk ingestion pathway is suppressed in the
milk site-specific dose model.
Livestock water intake rate for M 3 L/id Not Used The meat ingestion pathway is suppressed in
meat the site-specific dose model.
Livestock water intake rate for M 3 L/d Not Used The milk ingestion pathway is suppressed in the
~ milk site-specific dose model.
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Parameter Class' | Priority* | Units Value/Distribution Basis
Livestock intake of soil M 3 ka/d Not Used The meat and milk ingestion pathways are
suppressed in the site-specific dose model.
Mass loading for foliar P 3 g/m® 1E4 Default Physical value applicable to the BRP
deposition site
Depth of soil mixing layer i 2 m Triangular NUREG/CR-6697, Attachment C
Depth of roots P 1 m Uniform NUREG/CR-6697, Attachment C
Groundwater fractional usage B,P 3 - 1 Default Behavioral/Physical value applicable to
for drinking water the BRP site
Groundwater fractional usage B, P 3 - Not Used The meat and milk ingestion pathways are
for household water suppressed in the site-specific dose model.
Groundwater fractional usage B, P 3 - Not Used The meat and milk ingestion pathways are
for livestock water suppressed in the site-specific dose model.
Groundwater fractional usage B P 3 - 1 Behavioral/Physical default value applicable to
for irrigation water the BRP site
Wet weight crop yield for non- P 2 kg/m* Truncated lognormal-n | NUREG/CR-6697, Attachment C
leafy plants
Wet weight crop yield for leafy P 3 kg/m* 15 Default Physical value applicable to the BRP
plants site
Wet weight crop yield for fodder P 3 kg/m* Not Used The meat and milk ingestion pathways are
suppressed in the site-specific dose model.
Length of growing season for P 3 yr 0.17 Default Physical value applicable to the BRP
non-leafy vegetables site
Length of growing season for P 3 yr 0.25 Default Physical vatue applicable to the BRP
leafy vegetables site
Length of growing season for P 3 yr Not Used The meat and milk ingestion pathways are
fodder suppressed in the site-specific dose model.
Translocation factor for non- P 3 - 0.1 Default Physical value applicable to the BRP
leafy vegetables site
Translocation factor for leafy P 3 - 1 Default Physical value applicable to the BRP
|__vegetables site
Translocation factor for fodder P 3 - Not Used The meat and milk ingestion pathways are
suppressed in the site-specific dose model.
Weathering removal constant P 2 1hyr Triangular NUREG/CR-6697, Attachment C
Dry foliar interception fraction P 3 - 0.25 Default Physical value applicable to the BRP
for non-leafy / vegetables site
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Parameter Class' | Priority’ | Units Value/Distribution Basls
Dry foliar interception fraction P 3 - 0.25 Default Physical value applicable to the BRP
for leafy vegetables site
Dry foliar interception fraction P 3 - Not Used The meat and milk ingestion pathways are
for fodder suppressed in the site-specific dose mode).
Wet foliar interception fraction p 3 - 0.25 Default Physical value applicable to the BRP
for non-leafy vegetables site
Wet foliar interception fraction P 2 - Triangular NUREG/CR-6697, Attachment C
for leafy vegetables
Wet foliar interception fraction P 3 - Not Used The meat and milk ingestion pathways are
for fodder suppressed Iin the site-specific dose model.
Slope factor - external M 3 (riskfyry Nuclide specific Metabolic default value
(pCilg)
Slope factor - inhalation M 3 risk/pCi Nuclide specific Metabolic default value
Slope factor - ingestion M 3 risk/pCi Nuclide specific Metabolic default value
Piant transfer factor for H-3 P 1 - Truncated lognormal-n | NUREG/CR-6657, Attachment C
Piant transfer factor for Mn P 1 - Truncated lognormal-n | NUREG/CR-6697, Attachment C
Plant transfer factor for Fe P 1 - Truncated lognormal-n | NUREG/CR-6697, Attachment C
Plant transfer factor for Co P 1 - Truncated lognormal-n | NUREG/CR-6697, Attachment C
Plant transfer factor for Sr P 1 - Truncated lognormal-n | NUREG/CR-6687, Attachment C
Plant transfer factor for Cs P 1 - Truncated lognormal-n _{ NUREG/CR-6697, Attachment C
Piant transfer factor for Eu P 1 - Truncated lognormal-n | NUREG/CR-6697, Attachment C
Plant transfer factor for Gd P 1 - Truncated lognomal-n | NUREG/CR-6697, Attachment C
Meat transfer factor for H-3 P 2 (pCikg)f | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Meat transfer factor for Mn P 2 (pCi’kgY | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCird)
Meat transfer factor for Fe P 2 (pCilkg)l | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCird)
Meat transfer factor for Co P 2 (pCikgy | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCird)
Meat transfer factor for Sr P 2 (pCi’kg¥ | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCird) ]
Meat transfer factor for Cs P 2 (pCi’kg)! | Truncated lognomal-n | NUREG/CR-6697, Attachment C
(pCird)
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Meat transfer factor for Eu P 2 (pCifkg) | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Meat transfer factor for Gd P 2 (pCikgy | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCid)
Milk transfer factor for H-3 P 2 (pCilLyY | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Milk transfer factor for Mn P 2 (pCiLY | Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Milk transfer factor for Fe P 2 (pCilLy Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCild)
Milk transfer factor for Co P 2 (pCifLY Truncated lognomal-n | NUREG/CR-6697, Attachment C
(pCild)
Milk transfer factor for Sr P 2 (pCiLy Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Milk transfer factor for Cs P 2 (pCirLy Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
Mitk transfer factor for Eu P 2 {pCi/LY Truncated lognormal-n | NUREG/CR-6697, Attachment C
; (pCi/d)
Milk transfer factor for Gd P 2 (pCiLy Truncated lognormal-n | NUREG/CR-6697, Attachment C
(pCi/d)
H-3 bioaccumulation factor for P 2 {pCikg)/ Lognormal-n NUREG/CR-6697, Attachment C
fish (pCilL)
Mn biocaccumulation factor for P 2 (pCikgy Lognormal-n NUREG/CR-6697, Attachment C]
fish (pCil)
Fe bicaccumulation factor for P 2 (pCikgy Lognormal-n NUREG/CR-6697, Attachment C
fish (pCil)
Co bloaccumulation factor for P 2 (pCikgy Lognormal-n NUREG/CR-6697, Attachment C
fish (pCilt)
Sr bioaccumulation factor for P 2 (pCikgy ‘Lognormal-n NUREG/CR-6697, Attachment C
fish (pCilL)
Cs bioaccumutation factor for P 2 (pCi/kg)/ Lognormal-n NUREG/CR-6697, Attachment C
fish {pCilL)
Eu bioaccumulation factor for P 2 (pCikgy Lognormal-n NUREG/CR-6697, Attachment C
fish (pCill)
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Gcé bri‘oaocumulation factor for P 2 (pCi’kgy Lognormal-n NUREG/CR-6697, Attachment C
s {pCilL)
Bioaccumulation factor for P 3 Element specific Default Physical value applicable to the BRP
crustacea and mollusks site
Occupancy (Inhalation & External Parameters)
Inhalation rate M B Triangular NUREG/CR-6697, Attachment C
Inhalation dose conversion M Nuclide Specific Metabolic default value
factors _
Ingestion dose conversion M 3 mrem/pCi Nuclide Specific Metabolic default value
factors
Mass loading for inhalation P B 2 g/m” Continuous linear NUREG/CR-6697, Attachment C
Indoor dust filtration factor P, B 2 - Uniform NUREG/CR-6697, Attachment C
External gamma shielding P 2 - Bounded lognormal-n | NUREG/CR-6697, Attachment C
factor
Building foundation thickness P 3 m Not Used The Radon Exposure Pathway is not used
Building foundation butk density P 3 g/m” Not Used The Radon Exposure Pathway is not used
Building foundation total P 3 - Not Used The Radon Exposure Pathway is not used
_porosity
Building foundation volumetric P 3 - Not Used The Radon Exposure Pathway is not used
water content
Building foundation radon P 3 m‘ls Not Used The Radon Exposure Pathway is not used
diffusion coefficient
Contaminated soil zone radon P 3 mls Not Used The Radon Exposure Pathway is not used
diffusion coefficient '
Radon vertical dimension of P 3 m Not Used The Radon Exposure Pathway is not used
mixing
Building air exchange rate P.B 3 1/hr Not Used The Radon Exposure Pathway is not used
Building (room) height P 3 m Not Used The Radon Exposure Pathway is not used
| Building indoor area factor P 3 - Not Used The Radon Exposure Pathway is not used
Foundation depth below ground P 3 m Not Used The Radon Exposure Pathway is not used
surface
Radon-222 emanation P 3 - Not Used The Radon Exposure Pathway is not used
| coefficient
Radon-220 emanation P 3 - Not Used The Radon Exposure Pathway is not used
coefficient
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Indoor time fraction B 3 - Continuous linear NUREG/CR-6697, Attachment C
Outdoor time fraction B 3 - 0.25 Behavioral default value.
Exposure duration B 3 yr 30 Behavioral default value.

Notes:

'P = physical, B = behavioral, M = metabolic; (see NUREG/CR-6697, Attachment B, Table 4)
24 = high priority parameter, 2 = medium priority parameter, 3 = low priority parameter
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b R Distribution's Statistical Parameters® 25% or | Assigned
arameter 1 : : 50% 5% Parameter
Priority Distribution s 2 3 « |PRC | Quartie | Quartiie |  Value
Denstty of saturated zone 1 Truncated normal 1.52 0.230 0.001 0.899 0.03 1.52 - 1.62
Saturated zone total porosity 1 Truncated nommal 0.425 0.0867 0.001 0.999 0.07 0424 - 0.424
| Saturated zone effective porosity 1 TYruncated nomnal 0.355 0.0906 0.001 0.999 -0.09 0.355 - 0.355
| Depth of roots 1 _____Uniform 03 4.0 - 0.48 - 1.2 1.22
| Plant transfer factor for H 1 Truncated lognomal-n 157 1.1 0.001 0.399 .11 4.80 - 4.80
|_Pilant transfer factor for Mn 1 “Truncated lognommal-n -1.20 08 0.001 0.899 <0.01 0299 - 0.298
Pilant transfer factor for Fe 1 _Truncated lognommal-n £.81 0e 0.001 0.899 <0.03 0.001 - 0.001
Plant transfer factor for Co 1 _Truncated lognonmal-n -2.53 0.8 0.001 0.899 0.04 0. 079 - 0.07¢
Plant transfer factor for Sr 1 _Teuncated lognomal-n -1.20 1.0 0.001 0.999 0.54 0.589 0.589
| _Plant transfer factor for Cs 1 _Truncated lognomal-n -3.22 1.0 0.001 D.999 0.07 ln.oao - 0.040
| _Plant transfer factor for Eu 1 _Truncated lognommal-n -6.21 1.1 0.001 D.899 <0.09 0.002 - 0.002
Plant transfer factor for Gd 1 _Truncated lognommal-n €21 | 1.1 0.001 0.899 0.11 0 - 0.002
Contaminated zone erosion rate 2 Continuous logarithmic | Default® -0.09 0.001 - 0.001
Saturated zone soil-specific b 2 Bounded lognormal-n 1.06 0.66 0.5 30 0.06 2.88 - 2.88
parameter
Well-pump intake depth (below 2 Triangular [ 30 10 - 0.03 14.5 - 14.5
water table)
Evapotranspiration coefficient 2 Uniform 0.5 0.75 - - 0.05 0.624 - 0.624
Runoff coefficient 2 Uniform 0.1 08 - - 0.00 0.449 . 0.449
Fruit, vegetable, and grain 2 Triangular 135 318 178 - -0.05 205 - 205
consumption rate .
Aquatic food contaminated fraction 2 Triangular 0 1 0.39 - -0.09 0.448 - 0.448
Soil ingestion rate 2 Triangular (1] 36.5 183 - 0.06 182 - 18.2
' Drinking water intake 2 Truncated lognomal-n 6.015 0.489 0.001 0.899 0.06 409 - 409
Depth of soil mixing tayer 2 Triangular 0.0 0.6 0.15 - -0.06 0232 - 0.232
Wet weight crop yield for non-leafy 2 Truncated lognormat-n 0.56 0.48 0.001 0.999 0.00 1.75 - 1.75
plants
Weathering removal constant 2 Triangular 5.1 84 18 - -0.05 32.8 - 328
Wet foliar interception fraction for 2 Trangular 0.06 0.85 0.67 - 0.07 0.581 - 0.581
|__leaty vegetables _
Meat transfer factor for H 2 Truncated lognomal-n 442 1.0 0.001 0.899 0.13 0.012 - 0.012
Meat transfer factor for Mn : __Yruncated lognomal-n 6.91 0.7 0.001 0.999 0.03 0.001 - 0.001
Meat transfer factor for Fe F _Truncated lognomal-n -3.51 04 0.001 0.999 0.04 0.030 - 0.030
Meat transfer factor for Co 2 _ Truncated lognormal-n -3.51 1.0 0.001 D.993 -0.12 - 0.030
Meat transfer factor for Sr 2 _Tnmcated lognonmal-n 4.61 0.4 0.001 D.899 0.03 0.010 - 0.010
Meat transfer factor for Cs 2 —Truncated lognonmak-n -3.00 04 0.001 0.899 0.01 0.050 - 0.050
Meat transfer factor for Eu 2 Truncated lognormal-n .21 1.0 0.001 0.999 -0.13 0.002 - 0.002
| Meat transfer factor for Gd 2 Truncated lognommal-n .21 1.0 0.001 0.999 0.05 0.002 - 0.002
Milk transfer factor for H 2 _Truncated lognommal-n 4.6 0.9 0.001 0.699 0.04 0.010 - 0.010
Milk transfer factor for Mn 2 Truncated lognomal-n -8.11 0.7 0.001 0.999 0.09 0.010 - 0.010
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Pa Distribution’s Statistical Parameters® 25%or | Assigned
rameter 1 : 60% 7% Parameter
i Distribution PRCC’
Priority stribut 1 2 3 4 Quartile | Quartile Value

| Milk transfer factor for Fe 2 Truncated lognomal-n -8.14 07 | 0001 0.699 0.02 0.000 - 0.000
Milk transfer factor for Co 2 Truncated lognormal-n -6.21 0.7 0.0 0.899 0.13 0.002 - 002
Mil transfer factor for Sr 2 _Truncated lognonmal-n 6.21 05 0.001 0.69S =0.04 0. - 0.002
Milk transfer factor for Cs 2 “Truncated lognomal-n -4.61 0.5 0.001 0.999 -0.01 0.010 - 0.010
| Milk transfer factor for Eu 2 Truncated lognormal-n .72 09 0.001 0.699 <0.10 5.93E-05 - 6.99E-05
Milk transfer factor for Gd 2 Truncated lognormal-n .72 0.8 0.001 0.999 0.03 6.01E-05 - 6.01E-05
H bioaccumutation factor for fish 2 Lognormal-n 0 0.1 - - 0.05 1.00 - 1.00
Mn bioaccumutation factor for fish 2 Lognormal-n 6 1.1 - - 0.12 400 - 400
Fe bioaccumulation factor for fish 2 Lognormal-n 5.3 1.1 - - 0.02 1989 - 1689
| Co bloaccumulation factor for fish 2 Lognomal-n 5.7 11 - - 0.04 297 - 297
Sr bioaccumutation factor for fish 2 Lognormal-n 4.1 i1 - - 0.02 60.0 - 60.0
Cs bicaccumulation factor for fish 2 Lognomal-n 76 0.7 - - -0.06 1690 - 1990
Eu bioaccumulation factor for fish F Lognommal-n 38 1.1 - - .02 49.2 - 49.2
Gd bicaccumulation factor for fish 2 Lognormal-n 3.2 1.1 - - 0.01 __244 - 244
Mass loading for inhalation 2 Continuous knear Default® 0.03 2.35E-05 - 2.35E-05
Indoor dust filtration factor F Uniform 0.15 0.85 - - -0.06 0.550 - 0.550
External gamma shielding factor 2 Bounded lognomal-n -1.3 0.59 0.044 1 0.72 - 0.397 0.397
Humidity in air 3 Truncated lognomat-n 1.68 0.334 0.001 0.899 003 7.22 - 7.22
indoor time fraction 3 Continuous linear Default® 083 - 0.667 0.667
inhalation rate 3 Triangutar 4,380 13,100 8,400 - 0.00 8570 - 8570
Notes:

1= high priority parameter, 2 = medium priority parameter

*Distribution’s Statistical Parameter
Lognormal-n: 1=mean, 2 = standard deviation

Bounded lognormal-n: 1 = underlying mean value, 2 = underlying standard deviation, 3 = lower limit, 4 = upper limit

Truncated lognormal-n: 1 = underlying mean value, 2 = underlying standard deviation, 3 = lower quantile, 4 = upper quantile

Truncated normal: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile
Triangular: 1 = minimum, 2 = maximum, 3 = most likely
Uniform: 1 = minimum, 2 = maximum

3PRCC = Partial ranked correlation coefficient for peak all-pathways dose
“Default RESRAD v6.21 distribution parameters were used
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Parameter Class’ | Priority* | Units Parameter Value Basis for Parameter Selection
Contamination
Thickness of contaminated P 2 0.15 Assigned value
zone :
Area of contaminated zone P 2 m* 8,094 Assigned value
Shape of the contaminated P 3 - Circufar Default RESRAD v6.21 Physical value
zone applicable to the BRP site
Initial concentration of principal P 2 pCifg 1 Assigned value
radionuclides in soil
Initial concentration of P 3 pCilL 0 Not Used
radionuclides present in
|___groundwater
Leach rate P 3 hyr 0 Defautt Physical value to invoke the calculation
of this parameter via a first-order leaching
model that uses the value of the soil\water
distribution coefficient in the contaminated
zone.
Solubility limit P 3 mol/L 0 Default Physical value — not used by RESRAD
with leach rate flag set to 0
Time since placement of P 3 yr 0 Default RESRAD v6.21 Physical value assumed
material acceptable for purposes of DCGL generation
Times for calculation P 3 yr 1, 3, 10, 30, 100, 300, | Default RESRAD v6.21 Physica! value
1000 applicable to the BRP site
Contaminated zone density P 1 glem® 1.76 Site-specific measured physical parameter
Contaminated zone distribution P 1 cm'lg 0.043 EA-BRP-SC-0202
coefficient for H-3
Contaminated zone distribution P 1 cm'/g 733 EA-BRP-SC-0202
coefficient for Mn
Contaminated zone distribution P 1 cm/g 1251 EA-BRP-SC-0202
coefficient for Fe
Contaminated zone distribution P 1 cmlg 1284 EA-BRP-SC-0202
coefficient for Co
Contaminated zone distribution P 1 cm'lg 131 EA-BRP-SC-0202
coefficient for Sr
Contaminated zone distribution P 1 cm'/g 2130 EA-BRP-SC-0202
coefficient for Cs
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Parameter Class' | Priority’| Unlts Parameter Value Basis for Parameter Selection
Contaminated zone distribution P 1 cm'lg 7184 EA-BRP-SC-0202
coefficient for Eu
Contaminated zone distribution P 1 cm'/g 7194 EA-BRP-SC-0202
coefficient for Gd
Use plant/soil ratio NA 3 Check No For purposes of the sensitivity analysis, the
box code should not be allowed to calculate the
distribution coefficient from the plant root
uptake factors.
Contaminated zone field P 3 - 0.263 Site-specific measured physical parameter
capacity
Contaminated zone erosion P.B 2 miyr 0.001 Sensitivity analysis
rate
Contaminated zone total P 2 - 0.351 Site-specific measured physical parameter
_porosity
Contaminated zone hydraulic P 2 mAyr 536 Site-specific measured physical parameter
conductivity
Contaminated zone b P 2 - 4.05 Site-specific measured physical parameter

parameter
Carbon-Model Parameters

Thickness of evasion layer of Not Used Carbon-14 has not been identified in any
C-14 in soil contaminated surface, subsurface or aquifer
. samples. ;

C-14 evasion flux rate from soil P 3 1s Not Used Carbon-14 has not been identified in any
contaminated surface, subsurface or aquifer
samples.

C-12 concentration in loca! P 3 glem” Not Used Carbon-14 has not been identified in any

water contaminated surface, subsurface or aquifer
samples. ‘

C-12 concentration in P 3 o/o Not Used Carbon-14 has not been identified in any

contaminated soil contaminated surface, subsurface or aquifer
samples.

Fraction of vegetation carbon P 3 - Not Used Carbon-14 has not been identified in any

absorbed from soil contaminated surface, subsusface or aquifer

samples.
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Parameter Class' | Priority"| Units Parameter Value Basls for Parameter Selection

Fraction of vegetation carbon P 3 - Not Used Carbon-14 has not been identified in any

absorbed from air contaminated surface, subsurface or aquifer
: samples.

C-12 evasion flux rate from soil P 3 /s Not Used Carbon-14 has not been identified in any
contaminated surface, subsurface or aquifer
samples.

Grain fraction in beef cattle B 3 - Not Used Carbon-14 has not been identified in any

feed contaminated surface, subsurface or aquifer
samples.

Grain fraction in milk cow feed B 3 - Not Used Carbon-14 has not been identified in any
contaminated surface, subsurface or aquifer
samples.

DCF correction factor for P 3 - Not Used Carbon-14 has not been identified in any

gaseous forms of C-14 contaminated surface, subsurface or aquifer
samples.

Cover depth P 2 m 0 The contamination is assumed to be on surface

_ soil.

Density of cover material P 1 glem® Not Used A cover is not used in the site-specific dose
model. ’

Cover total porosity P 3 - Not Used A cover is not used in the site-specific dose
model.

Cover volumetric water content P 3 - Not Used A cover is not used in the site-specific dose
model.

Cover radon diffusion P 3 m‘ls Not Used A cover is not used in the site-specific dose

coefficient model.

Cover erosion rate PB 2 miyr Not Used A cover is not used in the site-specific dose
model.

Number of unsaturated zones P 3 - 5 Site-specific measured physical parameter

Unsaturated zone 1 thickness P 1 m 1.37 Site-specific measured physical parameter

Unsaturated zone 2 thickness P 1 m 1.37 Site-specific measured physical parameter

Unsaturated zone 3 thickness P 1 m 4.11 Site-specific measured physical parameter

Unsaturated zone 4 thickness P 1 m 0.61 Site-specific measured physical parameter

Unsaturated zone § thickness P 1 m 7.32 Site-specific measured physical parameter

Unsaturated zone 1 density P 2 gfqﬁ“ 1.75 Site-specific measured physical parameter
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Parameter Class’ | Priority" | Units Parameter Value Basls for Parameter Selection
Unsaturated zone 2 density P 2 glem® 1.85 Site-specific measured physical parameter
Unsaturated zone 3 density P 2 glem” 1.82 Site-specific measured physical parameter
Unsaturated zone 4 density P 2 glem® 1.83 Site-specific measured physical parameter
Unsaturated zone 5 density P 2 glem® 1.85 Site-specific measured physical parameter
Unsaturated zone 1 distribution P 1 cmlg 0.060 EA-BRP-SC-0202
coefficient for H ’

Unsaturated zone 1 distribution P 1 cm'lg 156 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone 1 distribution P 1 cm'lg 206 EA-BRP-SC-0202
coefficient for Fe

Unsaturated zone 1 distribution P 1 . cm'lg 232 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 1 distribution P 1 cm'lg 31.2 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone 1 distribution P 1 cmlg 441 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 1 distribution P 1 cm°/g 817 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 1 distribution P 1 cm'/g 817 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 2 distribution P 1 cm'/g 0.060 EA-BRP-SC-0202
coefficient for H

Unsaturated zone 2 distribution P 1 cm'/g 155 EA-BRP-SC-0202
coefficient for Mn '

Unsaturated zone 2 distribution P 1 cm'ig 204 EA-BRP-SC-0202
coefficient for Fe

Unsaturated zone 2 distribution P 1 cm'/g 231 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 2 distribution P 1 cm/g 31.0 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone 2 distribution P 1 cm'lg 438 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 2 distribution P 1 cm'/g 809 EA-BRP-SC-0202
coefficient for Eu
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Unsaturated zone 2 distribution P 1 cm°/g 809 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 3 distribution P 1 cm'lg 0.060 EA-BRP-SC-0202
coefficient for H

Unsaturated zone 3 distribution P 1 cm'/g 157 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone 3 distribution P 1 cm’lg 207 EA-BRP-SC-0202
coefficient for Fe

Unsaturated zone 3 distribution P 1 cmlg 234 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 3 distribution P 1 cmlg 314 EA-BRP-SC-0202
coefficientfor Sr

Unsaturated zone 3 distribution P 1 cm’/g 444 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 3 distribution P 1 cm'lg 824 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 3 distribution P 1 cm'lg 824 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 4 distribution P 1 cm'lg 0.060 EA-BRP-SC-0202
coefficient for H

Unsaturated zone 4 distribution P 1 cm'lg 155 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone 4 distribution P 1 cm'lg 204 EA-BRP-SC-0202
coefficient for Fe

Unsaturated zone 4 distribution P 1 cm’/g 231 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 4 distribution P 1 cm’lg 310 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone 4 distribution P 1 cm'/g 438 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 4 distribution P 1 cm'/g 809 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 4 distribution P 1 cm'lg 809 EA-BRP-SC-0202
coefficient for Gd
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Parameter Class' | Priority” | Units Parameter Value Basis for Parameter Selection

Unsaturated zone § distribution P 1 cmig 0.043 EA-BRP-SC-0202
coefficient for H

Unsaturated zone 5 distribution P 1 cm'lg 155 EA-BRP-SC-0202
coefficient for Mn

Unsaturated zone § distribution P 1 cm'lg 204 EA-BRP-SC-0202
coefficient for Fe )

Unsaturated zone § distribution P 1 cm'/g 230 EA-BRP-SC-0202
coefficient for Co

Unsaturated zone 5 distribution P 1 cm°lg 310 EA-BRP-SC-0202
coefficient for Sr

Unsaturated zone § distribution P 1 cm’/g 438 EA-BRP-SC-0202
coefficient for Cs

Unsaturated zone 5 distribution P 1 cm'lg 808 EA-BRP-SC-0202
coefficient for Eu

Unsaturated zone 5 distribution P 1 cm'/g 808 EA-BRP-SC-0202
coefficient for Gd

Unsaturated zone 1 total P 2 - 0.351 Site-specific measured physical parameter
porosity

Unsaturated zone 2 total P 2 - 0.274 Site-specific measured physical parameter
_porosity

Unsaturated zone 3 total P 2 - 0.287 Site-specific measured physical parameter
porosity

Unsaturated zone 4 total P 2 - 0.317 Site-specific measured physical parameter
porosity

Unsaturated zone 5 total P 2 - 0.313 Site-specific measured physica! parameter
porosity

Unsaturated zone 1 effective P 2 - 0.088 Site-specific measured physical parameter
_porosity

Unsaturated zone 2 effective P 2 - 0.026 Site-specific measured physical parameter
porosity

Unsaturated zone 3 effective P 2 - 0.037 Site-specific measured physical parameter
porosity

Unsaturated zone 4 effective P 2 - 0.029 Site-specific measured physical parameter
_porosity
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Unsaturated zone § effective P 2 - 0.054 Site-specific measured physical parameter
porosity }

Unsaturated zone 1 field P 3 - 0.263 Site-specific measured physical parameter
capacity

Unsaturated zone 2 field P 3 - 0.248 Site-specific measured physical parameter
capacity ‘

Unsaturated zone 3 field P 3 - 0.250 Site-specific measured physical parameter
capacity

Unsaturated zone 4 field P 3 - 0.287 Site-specific measured physica! parameter
capacity

Unsaturated zone & field P 3 - 0.258 Site-specific measured physical parameter
capacity

Unsaturated zone 1 hydraulic P 2 mfyr 536 Site-specific measured physical parameter
conductivity

Unsaturated zone 2 hydraulic P 2 miyr 554 Site-specific measured physical parameter
conductivity

Unsaturated zone 3 hydraulic P 2 miyr 5.17 Site-specific measured physical parameter
conductivity

Unsaturated zone 4 hydraulic P 2 miyr 1046 Site-specific measured physical parameter
conductivity

Unsaturated zone 5 hydraulic P 2 mfyr 15.6 Site-specific measured physical parameter
conductivity

Unsaturated zone 1 soil- P 2 - 4.05 Site-specific measured physical parameter
specific b parameter

Unsaturated zone 2 soil- P 2 - 4.38 Site-specific measured physical parameter
specific b parameter

Unsaturated zone 3 soil- P 2 - 4.90 Site-specific measured physical parameter

specific b parameter

Unsaturated zone 4 soil- P 2 - 4.05 Site-specific measured physical parameter
specific b parameter

Unsaturated zone § soil- P 2 - 4.90 Site-specific measured physical parameter

_specific b parameter
Density of saturated zone P 1 glem 1.52 Sensitivity analysis
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Parameter Class’' | Priority” Units Parameter Value Basls for Parameter Selection

Saturated zone distribution P 1 cm/g 0.060 EA-BRP-SC-0202

coefficient for H-3

Saturated zone distribution P 1 cm'/g 156 EA-BRP-SC-0202

coefficient for Mn

Saturated zone distribution P 1 cm'lg 205 EA-BRP-SC-0202

coefficient for Fe

Saturated zone distribution P 1 cm'lg 232 EA-BRP-SC-0202

coefficient for Co

Saturated zone distribution P 1 cm'lg 31.1 EA-BRP-SC-0202

coefficient for Sr

Saturated zone distribution P 1 cm'/g 440 EA-BRP-SC-0202

coefficient for Cs

Saturated zone distribution P 1 cm'lg 814 EA-BRP-SC-0202

coefficient for Eu

Saturated zone distribution P 1 cm/g 814 EA-BRP-SC-0202

coefficient for Gd

Saturated zone total porosity P 1 - 0.424 Sensitivity analysis

Saturated zone effective P 1 - 0.355 Sensitivity analysis

porosity :

Saturated zone field capacity P 3 - 0.16 RESRAD Data Collection Handbook total
porosity for limestone minus the effective
porosity for limestone

Saturated zone hydraulic P 1 miyr 1.52E+03 Site-specific measured physical parameter

conductivity

Saturated zone hydraulic P 2 - 0.0007 Site-specific measured physical parameter

|___gradient

Saturated zone soil-specific b P 2 - 2.88 Sensitivity analysis

parameter

Length of contaminated zone P 2 m 102 Diameter of an 8,094 m*“ contaminated zone

parallel to the aquifer flow

Water table drop rate P 3 miyr 0.001 Default RESRAD v6.21 Physical value

applicable to the BRP site

Well-pump intake depth (below P 2 m 145 Sensitivity analysis

water table)
Well pumping rate B,P 2 moir 330.34 NUREG/CR-6697, Attachment C, Table 3.10-1
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Parameter Class’ | Priority" | Units Parameter Value Basls for Parameter Selection
Model: non-dispersion or mass NA 3 - MB The mass-balance model was chosen as the
balance most conservative since it assumes that all of
the radionuclides released from the
contaminated zone are withdrawn through the
well.
Evapotranspiration coefficient P 2 - 0.624 Sensitivity analysis
Humidity in air P 3 _gim” 7.22 Sensitivity analysis
Average annual wind speed P 2 m/s 5 Site-specific measured physical parameter
Precipitation rate P 2 miyr 0.8 Site-specific measured physical parameter
Irrigation mode B 3 - Overhead Behavioral value - ditch irrigation is not used in
the Midwest.
_Irigation rate 8 3 miyr 0.2 Behavioral RESRAD v6.21 default value
Runoff coefficient P 2 - 0.449 Sensitivity analysis
Watershed area for nearby P 3 m* 2306717 The entire BRP site drains into Lake Michigan.
stream or pond
Accuracy for water soil NA 3 - 0.001 Default RESRAD v6.21 value applicable to the
oomEutation : BRP site
Fruit, vegetable, and grain MB 2 kglyr 205 Sensitivity analysis _
consumption rate
Leafy vegetable consumption M B 3 kglyr 14 Metabolic/Behavioral RESRAD v6.21 defautt
value
Milk consumption MB 2 Liyr Not Used The milk ingestion pathway is suppressed in the
site-specific dose model.
Meat and poultry consumption MB 3 kafyr Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
Fish consumption rate M B 3 kagtyr 54 Metabolic/Behavioral RESRAD v6.21 default
value
Ott'«at‘ra seafood consumption M, B 3 kgfyr 0.9 Metabolic/Behavioral RESRAD v6.21 default
ra value
Aquatic food contaminated B,P 2 - 0.448 Sensitivity analysis
fraction
Soil ingestion rate M B 2 _ghr 18.2 Sensitivity analysis
L Drinking water intake M, B 2 Lyr 409 Sensitivity analysis
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Storage time for fruits, non- B 3 d 14 Behavioral RESRAD v6.21 default value
leafy vegetables, and grain
Storage time for leafy B 3 d 1 Behavioral RESRAD v6.21 default value
|__vegetables
Storage time for mitk B 3 d Not Used The milk ingestion pathway is suppressed in the
site-specific dose model.
Storage time for meat B 3 d Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
Storage time for fish B 3 d 7 Behavioral RESRAD v6.21 default value
Storage time for crustacea and B 3 d 7 Behavioral RESRAD v6.21 default value
mollusks
Storage time for well water B 3 d 1 Behavioral default value
Storage time for surface water B 3 d 1 Behavioral default value
Storage time for livestock B 3 d Not Used The meat and milk ingestion pathways are
fodder suppressed in the site-specific dose model.
Drinking water contaminated B,P 3 - 1 Default RESRAD v6.21 Behavioral/Physical
fraction value applicable to the BRP site
Household water contaminated B,P 3 - Not Used The meat and milk ingestion pathways are
fraction suppressed in the site-specific dose model.
Livestock water contaminated B,P 3 - Not Used The meat and milk ingestion pathways are
fraction suppressed in the site-specific dose model.
Irigation water contaminated B,P 3 . 1 Default RESRAD v6.21 Behavioral/Physical
fraction value applicable to the BRP site
Plant food contaminated B, P 3 - -1 Default RESRAD v6.21 Behavioral/Physical
fraction value applicable to the BRP site
Meat contaminated fraction B,P 3 - Not Used The meat ingestion pathway is suppressed in
the site-specific dose model.
Milk contaminated fraction B,P 3 - Not Used The milk ingestion pathway is suppressed in the
site-specific dose model.
Livestock fodder intake rate for M 3 kg/d Not Used The meat ingestion pathway is suppressed in
meat the site-specific dose model.
Livestock fodder intake rate for M 3 kg/d ~ Not Used The milk ingestion pathway is suppressed in the
milk site-specific dose model.
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Livestock water intake rate for M 3 L/d Not Used The meat ingestion pathway is suppressed in
meat the site-specific dose mode!.
Livestock water intake rate for M 3 Ld Not Used The milk ingestion pathway is suppressed in the
milk site-specific dose model.
Livestock intake of soil M 3 kg/d Not Used The meat and milk ingestion pathways are
suppressed in the site-specific dose model.
Mass loading for foliar P 3 gm® 1E4 Default RESRAD v6.21 Physical value
deposition applicable to the BRP site
Depth of soil mixing layer P 2 m 0.232 Sensitivity analysis
Depth of roots P 1 m 1.22 Sensitivity analysis
Groundwater fractional usage B, P 3 - 1 Default RESRAD v6.21 Behavioral/Physical
for drinking water value applicable to the BRP site
Groundwater fractional usage B,P 3 - Not Used The meat and milk ingestion pathways are
for household water suppressed in the site-specific dose model.
Groundwater fractional usage B, P 3 - Not Used The meat and milk ingestion pathways are
for livestock water suppressed in the site-specific dose model.
Groundwater fractional usage B,P 3 - 1 Behavioral/Physical default value applicable to
for irrigation water the BRP site
Wet weight crop yield for non- P 2 kg/m* 1.75 Sensitivity analysis
leafy plants _
Wet weight crop yield for leafy P 3 kg/m* 15 Default RESRAD v6.21 Physical value
plants applicable to the BRP site
Wet weight crop yield for fodder P 3 kg/m* Not Used The meat and milk ingestion pathways are
' suppressed in the site-specific dose model.
Length of growing season for P 3 yr 0.17 Default RESRAD v6.21 Physical value
non-leafy vegetables applicable to the BRP site
Length of growing season for P 3 yr 0.256 Default RESRAD v6.21 Physical value
leafy vegetables applicable to the BRP site
Length of growing season for P 3 yr Not Used The meat and milk ingestion pathways are
fodder suppressed in the site-specific dose model.
Translocation factor for non- P 3 - 0.1 Default RESRAD v6.21 Physical value
leafy vegetables applicable to the BRP site
Translocation factor for leafy P 3 - 1 Default RESRAD v6.21 Physical value
vegetables , ’ applicable to the BRP site
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-{ Translocation factor for fodder P 3 - Not Used The meat and milk ingestion pathways are
suppressed in the site-specific dose model.
Weathering removal constant P 2 1hyr 32.8 Sensitivity analysis
Dry foliar interception fraction P 3 - 0.256 Default RESRAD v6.21 Physical value
for non-leafy vegetables applicable to the BRP site
Dry foliar interception fraction P 3 - 0.25 Default RESRAD v6.21 Physical value
for leafy vegetables applicable to the BRP site
Dry foliar interception fraction P 3 - Not Used The meat and milk ingestion pathways are
for fodder suppressed in the site-specific dose model.
Wet foliar interception fraction P 3 - 0.25 Default RESRAD v6.21 Physical value
for non-leafy vegetables applicable to the BRP site
Wet foliar interception fraction P 2 - 0.581 Sensitivity analysis
for leafy vegetables
Wet foliar interception fraction P 3 - Not Used The meat and milk ingestion pathways are
for fodder suppressed in the site-specific dose model.
Silope factor - external M 3 (riskfyr)/ Nuclide specific Metabolic RESRAD v6.21 default value
(pCi/g)
Slope factor - inhalation M 3 risk/pCi Nuclide specific Metabolic RESRAD v6.21 default value
Slope factor - ingestion M 3 risk/pCi Nuclide specific Metabolic RESRAD v6.21 default value
Plant transfer factor for H P 1 - 4.80 Sensitivity analysis
Plant transfer factor for Mn P 1 - 0.289 Sensitivity analysis
Plant transfer factor for Fe P 1 - 0.001 Sensitivity analysis
Plant transfer factor for Co P 1 - 0.079 Sensitivity analysis
Plant transfer factor for Sr P 1 - 0.589 Sensitivity analysis
Plant transfer factor for Cs P 1 - 0.040 Sensitivity analysis
Plant transfer factor for Eu P 1 - 0.002 Sensitivity analysis
Plant transfer factor for Gd P 1 - 0.002 Sensitivity analysis
Meat transfer factor for H P 2 (pCikkg)/ 0.012 Sensitivity analysis
_(pCi/d)
Meat transfer factor for Mn P 2 (pCikkgy 0.001 Sensitivity analysis
(pCi/d)
Meat transfer factor for Fe P 2 (pCikgy 0.030 Sensitivity analysis
_(pCi/d)
Meat transfer factor for Co P 2 (pCikgy 0.030 Sensitivity analysis
(pCid)
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Parameter Class’ | Priority” | Units Parameter Value Basls for Parameter Selection

Meat transfer factor for Sr P 2 (pCikkg) 0.010 Sensitivity analysis
(pCl/d)

Meat transfer factor for Cs P 2 {pCikg)/ 0.050 Sensttivity analysis
(pCird)

Meat transfer factor for Eu P 2 (pCikg) 0.002 Sensitivity analysis
(pCird)

Meat transfer factor for Gd P 2 (pCikgy 0.002 Sensitivity analysis
(pCild)

Milk transfer factor for H P 2 (pCiLy 0.010 Sensttivity analysis
(pCi/d)

Milk transfer factor for Mn P 2 (pCifL)y 0.010 Sensitivity analysis
(pCi/d)

Milk transfer factor for Fe P 2 (pCiLy 0.000 Sensitivity analysis
(pCid)

Milk transfer factor for Co P 2 (pCilLy 0.002 Sensitivity analysis
(pCi/d)

Milk transfer factor for Sr P 2 (pCirLy 0.002 Sensitivity analysis
(pCird)

Milk transfer factor for Cs P 2 (pCiLy 0.010 Sensitivity analysis
' (pCi/d)

Milk transfer factor for Eu P 2 (pCinLy 5.99E-05 Sensitivity analysis
(pCird)

Milk transfer factor for Gd P 2 (pCiLy 6.01E-05 Sensitivity analysis
(pCi/d)

H biocaccumulation factor for P 2 (pCikgy 1.00 Sensitivity analysis
fish (pCilL)

Mn bloaccumulation factor for P 2 (pCikg) 400 Sensitivity analysis
fish (pCiL)

Fe bioaccumulation factor for P 2 (pCirkgy 199 Sensitivity analysis
fish (pCilL)

Co bioaccumulation factor for P 2 (pCikg) 297 Sensitivity analysis
fish {pCi'L)

Sr bioaccumulation factor for P 2 (pCikgy 60.0 Sensitivity analysis
fish (pCilL)
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Parameter Class' | Priority* | Units Parameter Value Basis for Parameter Selection
Cs bioaccumulation factor for P 2 (pCikg)y/ 1890 Sensitivity analysis
fish (pCill) _
Eu bioaccumulation factor for P 2 (pCikkgy 49.2 Sensitivity analysis
fish {pCiL)
Gd bicaccumulation factor for P 2 {(pCikg¥ 24.4 Sensitivity analysis
fish (pCilL)
Bioaccumulation factor for 3 Element specific Default RESRAD v6.21 Physical value
crustacea and mollusks applicable to the BRP site
Occupancy (Inhalation & Exter
Inhalation rate MB 3 miyr 8570 Sensitivity analysis
Inhalation dose conversion M 3 mrenm/pCi Nuclide Specific Metabolic default value
factors
Ingestion dose conversion M 3 mrem/pCi Nuclide Specific Metabolic RESRAD v6.21 default value
factors
Mass loading for inhalation P B 2 a/m” 2.35E-05 Sensitivity analysis
Indoor dust filtration factor P, B 2 - 0.550 Sensitivity analysis
External gamma shielding P 2 - 0.397 Sensitivity analysis
factor
Building foundation thickness P 3 m Not Used The Radon Exposure Pathway is not used
Building foundation bulk density . P 3 __g/m’ Not Used The Radon Exposure Pathway is not used
Building foundation total P 3 - Not Used The Radon Exposure Pathway is not used
__porosity
Building foundation volumetric P 3 - Not Used The Radon Exposure Pathway is not used
water content
Building foundation radon P 3 me/s Not Used The Radon Exposure Pathway is not used
diffusion coefficient
Contaminated soil zone radon P 3 m/s Not Used The Radon Exposure Pathway is not used
diffusion coefficient
Radon vertical dimension of P 3 m Not Used The Radon Exposure Pathway is not used
mixing _
Building air exchange rate P, B 3 1/hr Not Used The Radon Exposure Pathway is not used
Building (room) height P 3 m Not Used The Radon Exposure Pathway is not used
Building indoor area factor P 3 - Not Used The Radon Exposure Pathway is not used
Four;tf!ation depth below ground P 3 m Not Used The Radon Exposure Pathway is not used
surface
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Parameter Class’ | Prlority” | Units Parameter Value Basls for Parameter Selection
Radon-222 emanation P 3 - Not Used The Radon Exposure Pathway is not used
coefficient
Radon-220 emanation P 3 - Not Used The Radon Exposure Pathway is not used
coefiicient
Indoor time fraction B 3 - 0.667 Sensitivity analysls
Outdoor time fraction B 3 - 0.25 Behavioral RESRAD v6.21 default value.
Exposure duration B 3 yr 30 Behavioral RESRAD v6.21 default value.

Notes:

'P = physical, B = behavioral, M = metabolic; (see NUREG/CR-6697, Attachment B, Table 4)
24 = high priority parameter, 2 = medium priority parameter, 3 = low priority parameter
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Distribution’s Statistical Parameters® 25% or Assigned
Parameter Priority’ Distribution PRCC® 60% 75% Parameter
1 2 3 4 Quartile Quartile Value
Contaminated Zone distribution 1 Truncated lognommakn | 24 32 | o001 | ogss | o040 957 g5.7*
o i distibution 1 Truncatedlognomnaln | 605 | 145 | ooot | osss | 1.00 1130 1130*
gﬁgg‘;n"f‘,gfgﬂe "_‘s”’“““ 1 Truncatedlognomaln | 698 | 444 | 0001 | osos | o7 21200 21200*
m&aﬁﬁm distribution 1 Truncated lognomal-n | 067 | 316 | 0001 | osss | o073 0.061 0.061*
Contaminated Zone distribution 1 Truncated fognommaln | 538 | 210 | ooo1 | osse | 1.00 888 8as*
Contaminated Lone distribution 1 Truncatedlognormatn | 152 | 219 | 0001 | osse | -0ss 1.05 1.05°
Contaminated Zone distribution 1 Truncatedlognomaln | 610 | 233 | ooot | osse | 1.00 2130 2130°
gemﬂtaﬁfpz:“ distribution 1 Truncated lognormatn |  6.86 189 | ooo1 | o099 | ose9 3360 3360*
E:e“ggn"f}gf&z;“ distribution 1 Truncated lognormaln |  7.28 315 | o000t | o0 | oss 11700 11700*
Comarninaled Zone distribution 1 Truncated lognomaln |  8.62 182 | ooot | osee | ose7 23000 23000°
Contaminaled Zone distribution 1 Truncatedlognomaln | 672 | 322 | o0oot | oss | o006 824 g24*
et distrbution 1 Truncatedlognomaln | 284 | 225 | 0oo1 | osese | -0o1 17.1 17.4¢
Contaminated Zone distribution 1 Truncatedlognomaln | 684 | 322 | ooot | osse | o0.00 379 —
Comtaminated Zone distribution 1 Truncatedlognomatn | 668 | 362 | 0001 | 0899 | o006 5720 5720°
Contaminated Zone distrbition 1 Truncated lognormaln | 484 | 313 | oco1 | osse | -0.01 126 126"
Uncaturated Zone 1 distribution 1 Truncated lognomaln | 2.4 32 | ocot | osso | 026 125 1.25¢
Uncaturatod Zone 1 distribution 1 Truncatedlognomaln | 605 | 145 | 0001 | osss | o9 421 a1
Unsaturated Zone 1 distribution 1 Truncatedlognomnaln | €98 | 444 | 0001 | osss | o004 1054 1054*
cooticiont for Te | oumen 1 Truncatedlognomaln | 067 | 316 | ooo1 | oses | 018 | os0s 0.505"
;’;:f;‘;;‘,}f,‘;?g o 1 distribution 1 Truncatedlognormaln | 538 | 210 | 0001 | osse | o008 215 215*
Onsaturated Zone 1 distribution 1 Truncatedlognomatn | 152 | 219 | 0001 | o099 | -008 453 453"
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Distribution’s Statistical Parameters* 25% or Assigned
Parameter Priority’ Distribution PRCC? 60% T5% Parameter

1 2 3 4 Quartile Quartile Value

g‘e?%g;‘m 1 distribution 1 Truncated lognormaln |  6.10 233 | 0001 | osm | 005 441 441
g‘:‘;‘;’;‘nﬁ’{gg" 1 distribution 1 Truncated lognomnal-n |  6.86 189 | 0001 | o899 | -005 847 947t
Unsaturated Zene 1 distribution 1 Truncated lognormal-n | 7.28 315 | ooot | osos | o003 1440 1440*
Unsaturated Zone 1 distribution 1 Truncatedlognormaln | 882 | 182 | ooot | oges | 004 6710 6710*
Onsaturated Zone 1 distribution 1 Truncated lognomaln |  6.72 322 | ooot | osss | 001 823 823*
ggggg‘:&@‘ distribution 1 Truncated lognormakn |  2.84 225 | o001 | o0gee | 003 169 169
Unsaturated Zone 1 distrbition 1 Truncated lognormal-n | 594 322 | o000t | oes9 | -0.02 37s arst
gof%‘;’n‘fgfz."’h"e 1 distribution 1 Truncated lognormal-n | 6.68 362 0001 | 0999 0.02 5810 5810°
o Zone 1 distribution 1 Truncated lognormat-n | 4.84 313 | 0001 | 0sss | o005 126 126*
c"f:f;;‘g‘n’fgrz‘?:“" 2 distribution 1 Truncated lognomal-n 24 322 000t | o0s9e | 018 108 10.8*
Unsaturated Zone 2 distribution 1 Truncated lognomal-n |  6€.05 145 | 0001 | o0s9e | 002 420 420°
Unsauarated Zene 2 distribution 1 Truncated lognormaln | 6.98 444 | o001 | o0goe | -003 1040 1040*
Snsalarated Zone 2 distribulion 1 Truncated lognommaln | 067 | 346 | 0001 | 099 | 0.4 0.500 0.500*
| ‘.;'::gd“;‘rf;';?! ne 2 distribution 1 Truncated lognormal-n | 538 210 | o001 | osss | oo7 214 214
g‘:;‘;;‘f,‘;ﬁ"e 2 distribution 1 Truncated lognormal-n |  1.52 219 | ooo1 | ogse | 009 4.49 449
';.’;‘:"‘m‘c‘g;eg;:e 2 distribution 1 Truncated lognomaln |  €.10 233 | o001 | osss | o006 438 438"
&f‘m‘;':nmizgﬂe“m‘mm 1 Truncated lognomal-n |  6.66 189 | ooo1t | 08 | o3 947 947*
Unsaturated Zone 2 distribution 1 Truncated lognomaln |  7.28 315 | 0001 | oge9 | o001 1420 1420
g‘:;‘;e"f,‘gg“mm 1 Truncated lognommal-n |  8.82 182 | ooor | o089 | o000 6680 6680*
Insaturated Zone 2 distribution 1 Truncated lognommaln | 6.72 322 | ooo1t | osss | o6 812 812*
g;‘:’m‘;e"n‘fforzﬁg" 2 distribution 1 Truncated lognommaln | 2.84 225 | 0001 | o0se3 | o003 168 16.8*
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Distribution’s Statistical Parameters® 25% or Assigned
Parameter Priority’ Distribution PRCC? 60% 75% Parameter

. 1 2 3 4 Quartile Quartile Value
Unsaturated Zone 2 distribution 1 Truncated lognomal-n |  5.84 322 | oco1 | oess | o004 371 ar’
Unsaturaled Zone 2 distribution 1 Truncated lognommaln |  8.68 362 | 0001 | osse | o004 5810 s810°
Unsaturated Zone 2 cistribution 1 Truncated lognommaln |  4.84 313 | ooo1 | osss | 007 124 124*
Unsaturated 2ane 3 distribution 1 Truncated lognommatn | 2.4 322 | ooot | osss | 025 1.26 1.26*
Unsaturated Zone 3 distribition 1 Truncated lognommaln |  6.05 146 | ooot | o0eos | o003 3 423*
Unsaturated Zone 3 distribution 1 Truncated lognomaln | 6.8 444 | o001 | osss | -007 1066 1066*
Unsaturated Zone 3 distribution 1 Truncated lognormaln | 067 | 346 | 0001 | o0sss | 047 0.509 0.509*
Unsaturated Zone 3 distribution 1 Truncatedlognomal-n | 638 | 210 | 0001 | osss | o004 216 216*
Unsaturaled Zone 3 distribution 1 Truncatedfognormaln | 162 | 219 | ooot | o0ess | 0.2 485 455
Sosciont or e, oo 1 Truncated lognomatn | 610 | 233 | ooo1 | o0sss | -0.43 as4 asst
oot tor b ouson 1 Trncatedlognomatn | 686 | 189 | o001 | osss | oo 953 953'
Unsaturaled Zone 3 distriution 1 Truncated lognomnatn | 728 | 345 | ooot | osss | 005 1430 1430"
Unsaturaled Zone 3 distribution 1 Truncatedlognomaln | 882 | 162 | o0oo1t | o9 | o003 6740 6740°

| Shomicinttor e Cvouton 1 Truncatedlognomnatn | 672 | 322 | ooot | osss | 003 828 828*

o e 3 distribution 1 Tuncated lognomnan | 284 | 225 | o0oot | oses | -003 828 826*
Unsaturaled Zone 3 distribution 1 Truncatedlognomatn | 684 | 322 | ooo1 | osse | o008 378 378!
conticiont e T R 1 Truncated lognommaln | €68 | 362 | 0001 | o0sse | 0.1 6880 5880°
gfafﬁt;?n'f,‘;,‘_’ﬂ"e 3 distribution 1 Truncated lognommaln |  4.84 313 | ooo1 | 0% | o014 126 126*
g‘ef""m';?n‘fg:g“e“is"“’m 1 Truncated lognomabn | 2.4 322 | ooot | 0899 | 001 108 10.6°
Unsaturated Zone 4 distribution 1 Truncated lognommaln | 605 | 145 | 0001 | osss | o007 a9 a1g*
Unsaturated Zene 4 distribution 1 Truncated lognommatn | 698 | 448 | 0001 | o899 | 005 1039 1039*
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Distribution’s Statistical Parameters”® 25% or Assigned
Parameter Priority’ Distribution PRCC® | 60% 6% Parameter

1 2 3 4 Quartile Quartile Value

e aturated Zone 4 distibution 1 Truncated lognomaln | 067 | 316 | o001 | o0sse | oo 0499 0.499*
‘fg’m&?ﬂﬁ"“‘s‘m’m" 1 Truncated lognormatn |  5.38 210 | oocor | oess | -0.03 214 214*
Unsaturated Zone 4 distribution 1 Truncated lognommal-n |  1.52 219 | ocoot | oo | 005 450 4.50°
ggxﬁg‘e 4 distribution 1 Truncated lognormaln | 6.10 233 | ooo1 | o0sse | oo0s 438 430"
Unsaturated Zone 4 distribution 1 Truncated lognormatn |  6.86 185 | o001 | oses | o006 943 943*
g‘es%‘;e"n?fof&e 4 distribution 1 Truncated lognormaln | 7.28 315 | ocoo1 | o099 | o013 1430 1430*
Unsatirated Zone 4 distribution 1 Truncatedlognomal-n | 862 | 182 | o000t | o | 005 6670 6670"
‘fggg‘:ﬂ’f&"& 4 distribution 1 Truncated lognomaln | €.72 322 | o001 | osss | o004 825 825
m’:‘ffm’ﬂg" 4 distribution 1 Truncated lognormal-n |  2.84 225 | ooot | o0 | o004 16.8 16.8*
g:.f;‘g;‘n‘fgiga"e 4 distribution 1 Truncated lognomnal-n | 584 32 | ooot | osee | o002 an an
Unsaturated Zone 4 distribution 1 Truncated lognormaln |  8.68 362 | ocot | ose | o002 an 37
Unsaturated Zone 4 distribution 1 Truncated lognomal-n |  4.84 313 | ooot | oses | o003 126 126
gﬁ?ﬁﬁm § distribution 1 Truncated lognomatn | 2.4 322 | ooot | oss | 025 1.25 1.25*
nsaturated Zone § distribution 1 Truncated lognormaln |  6.05 146 | ooot | o9 | -001 421 421
Unsaturated Zone § distribution 1 Truncated lognormal-n |  6.88 444 | o000t | o083 | o1 1037 1037*
g.‘fg:fn‘fgrzl‘ig" 6 distribution 1 Truncatedlognormaln | 067 | 346 | 0001 | oe% | 023 0.489 0.49¢*
| g‘m&f‘ﬁoﬁ ne § distribution 1 Trumcated lognommaln |  5.38 210 | 0001 | os99 | o041 213 213*
Unsaturates Zone § distribution 1 Truncated lognormaln |  1.52 219 | ooot | o | -020 449 445
:'o"j;‘g;‘m:gge § distribution 1 Truncatedlognommatn | 610 | 233 | 0001 | o0ess | o007 438 438"
Unsaturated Zone § distribution 1 Truncated lognormal-n |  6.86 189 | o001 | osss | -003 044 044
Unsalurated Zone § distribution 1 Truncated lognomal-n |  7.28 345 | o001 | 0999 | o001 1410 1410*
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Distribution’s Statistical Parameters* 25% or Assigned
Parameter Priority’ Distribution PRCC? 60% 75% Parameter

1 2 3 4 Quartile Quartile Value

Unsaturated Zone § distrbition 1 Truncated lognormatn |  8.82 182 | o001 | oses | o002 6670 6670"
g‘:;g‘:n‘fgrz:ge § distribution 1 Truncated lognormaln |  6.72 322 | o001t | osse | o0 812 812*
mmge § distribution 1 Truncated lognomatn | 284 225 | o001 | osss | o005 16.8 16.8*
g‘:,;g?ﬂgg:e 6 distribution 1 Truncated lognormal-n |  5.84 322 | ooot | osss | -001 370 370*
Unsatirated Zone § distribution 1 Truncated fognormal-n |  8.68 362 | 0001 | osse | o0.10 5780 5780"
Ly © (stroution 1 Truncated lognomal-n |  4.84 313 | 0001 | osss | o004 124 124*

| S o 2o distribution 1 Truncated lognormal-n | 24 322 | ooot | osss | 015 10.8 10.8
g‘:;ﬁ"d‘:gmi"‘sm 1 Truncated lognormal-n |  6.05 146 | o001t | o0ss9 | o006 419 419
;e%ﬁgimdmm 1 Truncated lognormaln | 6.98 44s | o001t | oess | 007 1049 1043
Saturated Zone distribution 1 Truncated lognormaln | 067 | 316 | ocot | osess | oot 0.503 0.503
m«:&mmm 1 Truncated lognommat-n |  56.38 210 | 0001 | o0se9 | o005 215 215
_gfe“;ﬁ’fmﬁ"f distribution 1 Truncated lognomaln |  1.62 219 | ooot | oses | 006 452 452
Saturated Zone Jistribution 1 Truncated lognomatn |  6.10 233 | ooot | o089 | o000 440 440
Saturaled 2on0 distrbition 1 Truncated lognomatn |  6€.86 188 | 6001 | o0gs | 005 943 843
Satiraled Zone distrbution 1 Truncated lognormatn | 7.28 315 | ooot | osss | o002 1430 1430
| Saturated Zone distbition 1 Tuncatedlognomaln | 882 | 182 | ooot | osse [ ooo | 700 6700
Saturated Zone distribution 1 Truncated lognomaln |  6.72 322 | ooo1 | o099 | -004 e17 817
i:em%:‘; distribution 1 Truncated lognormaln |  2.84 225 | 0001 | oeoe | 008 169 168
Saturated Zone distribution 1 Truncated lognomatn | 6.84 322 | o001 | o099 | o048 373 3”3
Satirated Zone distribution 1 Truncated lognormatn | 868 362 | ooo1 | oses | -001 s770 5770
Satiraiod 2one distribution 1 Truncated lognormal-n |  4.84 313 | oocot | osss | 007 125 125
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Distribution’s Statistical Parameters® 25%or | Assigned
Parameter Priority’ Distribution PRCC? 60% 75% Parameter
1 2 3 4 Quartile Quartile Value

Plant transfer factor for C 1 Truncated lognomal-n -0.36 0.9 0.001 0.899 0.06 1.59E-01 1.59E-01°
Plant transfer factor for Zn 1 Truncated lognomal-n -0.92 0.9 0.001 0.899 0.13 3.97E-01 3.97E-01°
Plant transfer factor for T¢ 1 Truncated lognormal-n 1.61 09 0.001 0.999 0.00 4.97E+00 4.9TE+00°
Pilant transfer factor for Ag 1 Truncated lognomal-n 5.52 0.9 0.001 0.999 0.03 4.00E-03 4.00E-03°
Piant transfer factor for | 1 Truncated fognormal-n -3.91 09 0.001 0.899 0.73 36702 3.67E02°
Piant transfer factor for Pu 1 Truncated lognommal-n £.91 0.9 0.001 0.699 0.59 1.82E-03 1.82E-03°
Plant transfer factor for Am 1 Truncated lognormal-n £.91 0.9 0.001 0.899 048 1.82E-03 1.82E-03°
Plant transfer factor for Cm 1 Truncated lognormal-n £.91 0.9 0.001 0.899 <0.02 9.91E-04 $.91E-04°
Plant transfer factor for Ac 1 Truncated lognommal-n £.61 1.1 0.001 0.899 0.04 9.94E-04 9.94E-04°
Plant transfer factor for Np 1 Truncated lognommal-n -3.91 09 0.001 0.999 0.08 2.00E-02 2.00E-02°
Plant transfer factor for Pa 1 Truncated lognommal-n 4.61 1.1 0.001 0.999 -0.03 8.95E-03 ©.95E-03°
Plant transfer factor for Th 1 Truncated lognomal-n 6.1 - 09 0.001 0.999 0.04 9.93E-04 ©.63E-04"
Plant transfer factor for U 1 Truncated lognommal-n £.21 098 0.001 0.899 0.01 2.00E-03 2.00E-03°
Meat transfer factor for C 2 Truncated lognormal-n 347 1.0 0.001 0.999 0.01 3.09E-02 3.09E-02°
Meat transfer factor for Zn 2 Truncated lognormal-n -2.30 0.3 0.001 0.999 0.06 1.00E-01 1.00E-01*
Meat transfer factor for Te 2 Truncated lognormal-n 0.21 0.7 0.001 0.999 0.0 9.99E-05 9.99E-05°
Meat transfer factor for Ag 2 Truncated lognomal-n £.21 0.7 0.001 0.999 0.06 2.00E-03 2.00E-03°
Meat transfer factor for | 2 Truncated lognommal-n 3.22 04 0.001 0.999 0.05 3.99E-02 3.99E-02°
Meat transfer factor for Pu 2 Truncated lognormal-n 8.24 0.2 0.001 0.999 0.03 1.00E-04 1.00E-04°
Meat transfer factor for Am 2 Truncated lognomal-n -8.90 0.2 0.001 0.999 0.05 $.01E-05 5.01E-05°
Meat transfer factor for Cm 2 Truncated lognomal-n -10.82 1.0 0.001 0.998 0.05 1.99E-05 1.69E-05"
Meat transfer factor for Ac 2 Truncated lognomal-n -10.82 1.0 0.001 0.999 0.12 1.89E-05 1.89E-05°
Meat transfer factor for Np 2 Truncated lognormal-n £.91 0.7 0.001 0.999 0.02 9.96E-04 9.96E-04°
Meat transfer factor for Pa 2 Truncated lognonmal-n -12.29 1.0 0.001 0.899 0.08 4.85E-06 4.95E-06°
Meat transfer factor for Th 2 Truncated lognomal-n .21 1.0 0.001 0.999 0.09 9.87E-05 9.97E-05°
Meat transfer factor for U 2 Truncated lognormal-n -7.43 0.7 0.001 0.899 0.06 9.88E-04 9.98E-04"
Milk transfer factor for C 2 Truncated lognomal-n -4.4 0.9 0.001 0.999 0.02 1.22E-02 1.22E-02"
Milk transfer factor for Zn 2 Truncated lognomal-n -4.61 0.9 0.001 0.999 0.08 9.81E-03 9.91E-03°
Milk transfer factor for Te 2 Truncated lognomal-n £.91 - 0.7 0.001 0.999 -0.02 9.95E-04 9.95E-04"
Milk transfer factor for Ag 2 Truncated lognormal-n -5.12 0.7 0.001 0.999 0.04 5.95E-03 5.95E-03'
Milk transfer factor for | 2 Truncated lognommal-n -4.61 0.5 0.001 0.999 0.04 9.93E-03 9.93E-03'
Milk transfer factor for Pu 2 Truncated lognomal-n -13.82 0.5 0.001 0.899 £0.12 9.92E-07 9.92E07'
Milk transfer factor for Am 2 Truncated lognormal-n -13.12 0.7 0.001 0.999 004 | 1.69E-06 1.69E-06
Milk transfer factor for Cm 2 Truncated lognommal-n -13.12 0.9 0.001 0.998 <0.03 1.99E-06 1.99E-06
Milk transfer factor for Ac 2 Truncated lognommal-n -13.12 0.9 0.001 0.998 0.05 1.99E-06 1.69E-06"
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Distribution’s Statistical Parameters* 25% or Assigned

Parameter Priority’ Distribution PRCC? §0% 76% Parameter
1 2 3 4 Quartile Quartile Value
Milk transfer factor for Np 2 Truncated lognomal-n -11.51 0.7 0.001 0.999 0.08 1.00E-05 1.00€-05°
Milk transfer factor for Pa 2 Truncated lognomal-n -12.21 08 0.001 0.999 013 4.85E-06 4 85E-06"
Milk transfer factor for Th 2 Truncated fognomal-n -12.21 0.9 0.001 0.693 -0.05 4 .96E-06 4 .86E-06"
Milk transfer factor for U 2 Truncated lognomal-n -7.82 0.6 0.001 0.99S 0.00 4.00E-04 4.00E-04’
€ bloaccumulation factor for fish 2 Lognormal-n 12 11 0.09 1.62E+04 1.62E+04°
Zn bioaccumulation factor for fish 2 Lognormal-n 6.9 1.1 0.10 §.88E+02 9.88E+02°
Tc bloaccumulation factor for fish 2 Lognormal-n 3.0 1.1 0.03 2.01E+01 2.01E+01°
Ag bioaccumutation factor for fish 2 Lognormal-n 1.6 1.4 0.04 4.95E+00 4 9SE+00°
| bioaccumutlation factor for fish 2 Lognomal-n 37 1.1 0.88 8.45E+01 8.45E+D1°
Py blcaccumulation factor for fish 2 Lognormal-n 34 1.1 0.06 2.98E+01 2.08E+01"
Am bloaccumulation factor for fish 2 Lognormal-n 34 1.1 0.03 2.97E+01 2.87E+01"
Cm bioaccumulation factor for fish 2 Lognormal-n 34 1.1 0.21 2.98E+01 2.08E+01°
Ac bioaccumulation factor for fish 2 Lognormal-n 2.7 1.1 0.01 1.48E+01 1.48E+01°
Np bloaccumulation factor for fish 2 Lognomal-n 34 1.1 0.05 2.98E+01 2.98E+01°
Pa bioaccumulation factor for fish 2 Lognormal-n 23 1.1 -0.08 9.93E+00 9.93E+00°
Th bioaccumulation factor for fish 2 Lognormal-n 4.6 1.1 0.10 9.94E+01 9.64E+01°
U bioaccumutation factor for fish 2 Lognormal-n 23 1.1 0.09 9.84E+00 9.94E+00°
Notes:

'1 = high priority parameter, 2 = medium priority parameter

Distribution’s Statistical Parameter
Lognormal-n: 1 = mean, 2 = standard deviation
Truncated lognormal-n: 1 = underlying mean value, 2 = underlylng standard deviation, 3 = lower quantile, 4 = upper quantile

*PRCC = Partial ranked correlation coefficient
‘em¥g

*Unit less

*(pCifkg)/(pCifd)

7(pCUL)/(pCi/d)

*(pCi/kg)/(pCilL)

Page 6-111



BRP LICENSE TERMINATION PLAN
CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL
CRITERIA FOR LICENSE TERMINATION

Revision 0
4/1/2003

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page
Summary : Evaluation of Potential Dose from Discarded Radionuclides

File : DiscDose.RAD

Table of Contents
AARRNARRARNARANRN

Part I: Mixture Sums and Single Radionuclide Guidelines
tt111t1111ttIIt11111tt1111tit11tttttttttittittittttittt

Dose Conversion Factor (and Related) Parameter Summary ...
Site-Specific Parameter SUMMATY sssesccosscssoccnssonssons
Summary of Pathway Selections ...... tesescessesnenns essene
Contaminated Zone and Total DoOSe SUMMALY .cocescssssonccen
Total Dose Components

Time = 0,000E+00
Time = 1,000E+00
Time = 3,000E+00
Time = 1,000E+01
Time = 3.000E+01
Time = 1,000E+02
Time = 3,000E+02

Time = 1,.000E+03
Dose/Source Ratios Summed Over All Pathways .
Single Radionuclide Soil Guidelines ..........
Dose Per Nuclide Summed Over All Pathways ...cccccocecsess
Soil Concentration Per Nuclide .....csccevevnscscccsanssns
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Summary : Evaluation of Potential Dose from Discarded Radiocnuclides
Tile : DiscDose.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: BRP Dose Modeling

b * Current 3 * Parameter

Menu ° Parameter *  value 3 Default °? Name
4.1

B-1 * Dose conversion factors for inhalation, mrem/pCi: : ’ 3

B-1 ? Ac~227+D 3 6.720E+00 * 6.720E+00 * DCF2( 1)
B-1 ? Ag-110m+D 3 8.030E-05 * 8.030E~-05 * DCF2( 2)
B~1 * Am-241 3 4.440E-01 * 4.440E-01 * DCF2( 3)
B-1 3* Am-243+D 3 4.400E-01 * 4.400E-01 * DCF2( 4)
B-1 3 Cc-14 * 2.090E-06 * 2.090E-06 * DCF2{ 5)
B-1 ?* Cm-243 3 3.070E-01 * 3.070E-01 * DCF2{ 6)
B-1 ? Cm-244 ® 2.480E-01 * 2.480E-01 * DCF2( 8)
B-1 ? Cs-134 ® 4.630E-05 * 4.630E-05 °* DCr2( 9)
B-1 3 1-129 * 1.740E-04 * 1.740E-04 * DCr2(10)
B-1 * nNi-59 3 2.700E-06 * 2.700E-06 °* DCrz(11)
B-1 ?* Ni-€3 3 6.290E-06 * 6.290E-06 * DCr2(12)
B-1 ?* Np-237+4D 3 5.400E-01 * 5.400E-01 * DCF2(13)
B-1 * pa-231 ? 1,280E+00 * 1.280E+00 * DCrz(id)
B-1 3 pb-210+D * 2.320E-02 ?* 2.320E-02 * DCF2(15)
B-1 * Pu-238 3 3.920E-01 * 3.920E-01 * DCF2(16)
B-1 * pu-239 3 4.290E-01 * 4.290E-01 * DCF2(17)
B-1 ? pu~-240 * 4,290E-01 * 4.290E-01 * DCr2(18)
B-1 2 Pu-241+4D *» 8.250E-03 * 8.250E-03 *® DCF2(19)
B-1 3 Ra-226+D % 8.600E-03 * 8.600E-03 * DCFr2(21)
B-1 3 Ra-228+D * 5.080E-03 * S5.080E-03 * DCF2(22)
B-1 ? Tc-99 3 8,330E-06 * 8.330E-06 * DCr2(23)
B-1 ? Th-228+D 3 3.450E-01 * 3.450E-01 * DCF2{24)
B-1 3 Th-2294D 3 2,160E+00 * 2.160E+00 ? DCF2(25)
B-1 ? Th-230 ? 3,.260E-01 ? 3.260E-01 * DCF2(26)
B-1 * Th-232 3 1.640E+00 * 1.640E+00 3 DCF2(27)
B-1 * pU-233 3 1.350E-01 * 1.350E-01 * DCF2(28)
B-1 * 0-234 * 1,320E-01 * 1.320E-01 * DCF2(29)
B-1 ? 0-235+D ® 1,230E-01 * 1.230E-01 * DCF2({30)
B-1 2 ©U-236 > 1,2502~01 * 1.250E-01 ® DCF2(31)
B-1 2 2n-65 ’ 2.040E~-05 ® 2.040E-0S ? DCF2(32)
D-1 * Dose conversion factors for ingestion, mrem/pCi: 2 2 s

D-1 ? Ac-227+4D 3 1.480E~02 * 1.480E-02 * DCr3{ 1)
D-1 3 Ag-110m+D 3 1,080E~05 * 1.080E-0S * DCr3( 2)
D-1 3 Am-241 ? 3.640E~03 * 3.640E-03 ? DCr3( 3)
D-1 3 Am-2434D 3 3.630E~03 * 3.630E-03 * DCFr3( 4)
D-1 * C-14 3 2.090E~06 * 2.090E-06 * DCF3( S)
D-1 * Cm-243 3 2.510E-03 * 2.510E-03 ® DCF3{ 6)
D-1 * Cm~244 3 2,020E~03 * 2.020E-03 * DCr3{ 6)
D-1 ? Cs-134 * 7.330E-05 * 7.330E-05 * DCr3{ 9)
D-1 ? 1-129 * 2,760E-04 * 2,760E-04 ® DCr3(10)
D-1 ? Ni-59 * 2.100E-07 * 2,100E-07 * DCr3(11)
D-1 ?* Ni-63 3 5,770E~07 ® 5.770E-07 * DCr3(12)
D-1 ? Np-2374D 3 4,.440E~03 ? 4.,440E-03 3 DCr3(13)
D-1 3 pa-231 3 1.060E~02 ?* 1.060E-02 * DCF3(14)
D-1 ? pb-210+D 3 7.270E-03 * 7.270E-03 ? DCF3(15)
D-1 3 pu-238 3 3.200E-03 * 3.200E-03 * DCF3(16)
D-1 3 pu-239 3 3.540E-03 * 3.540E~03 * DCF3(17)
D-1 * pu~240 ? 3.540E-03 ? 3,540E-03 * DCF3(18)
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Summary ¢! Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Dose Conversion Factor {and Related) Parameter Summary (continued)
File: BRP Dose Modeling

4 ? Current °? * Parameter
Menu ? Parameter * vVvalue * Default °? Name
KX ]
D-1 ? Pu-241+D * 6.850E~05 * 6.850E-05 * DCF3(19)
D-1 3 Ra-226+D 3 1.330E-03 * 1.330E-03 ? DCF3(21)
D-1 * Ra-228+4D 3 1.440E-03 * 1.440E-03 * DCr3(22)
D-1 3 Tc-99 3 1.460E-06 * 1.460E-06 * DCF3(23)
D-1 * Th-228+D ? 8.080E-04 * 8.080E-04 * DCF3(24)
D-1 ?* Th-229+D 3 4.030E-03 * 4.030E-03 * DCF3(25)
D~-1 ? Th-230 * 5.480E-04 * 5.480E-04 * DCF3(26)
D-1 ?* Th-232 3 2.730E-03 * 2.730E-03 ® DCF3(27)
D-1 ? U-233 ® 2.890E-04 * 2.890E-04 °* DCF3(28)
D-1 ? U-234 * 2.830E-04 * 2.830E-04 * DCF3(29)
D-1 * U-235+D 3 2.670E-04 * 2.670E-04 * DCF3({30)
D-1 * U-236 3 2.690E-04 * 2.€90E-04 * DCF3(31)
D-1 * 2Zn~-65 ? 1.440E-05 * 1.440E-05 * DCr3(32)

] 3 ] 3
D-34 * Food transfer factors: s ! s
D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless * 9.940E-04 * 2.500E-03 * RTF( 1,1)
D-34 ? Ac-2274D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ? 1.990E-05 * 2.000E-05 * RTF( 1,2)
D-34 ? Ac-2274D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) * 1.990E-06 * 2,.000E-05 * RTF( 1,3)
0.34 3 3 3 ’
D-34 3 Ag-110m+D, plant/soil concentration ratio, dimensionless > 4.000E-03 ? 1.500E-01 * RTF( 2,1)
D-34 ® Ag-110m+D, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 3.000E-03 * RTF{ 2,2)
D-34 * Ag-110m+D, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.950E-03 * 2.S00E-02 * RTF( 2,3)
D.34 ] 3 3 3
D-34 2 An-241 , plant/soil concentration ratio, dimensionless * 1.820E-03 * 1.000E-03 * RTF( 3,1)
D-34 * Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 5.010E-05 * 5.000E-05 * RTF{( 3,2)
D-34 3 Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.990E-06 * 2.000E-06 * RTF{ 3,3)
D.34 3 » 3 3
D-34 * Am-243+D , plant/soil concentration ratio, dimensionless ? 1.820E-03 * 1.000E-03 ? RTF( 4,1)
D~34 * Am-243+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1 5.010E-05 * 5.000E-05 ? RTF{ 4,2)
D-34 * Am-243+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 1.990E-06 * 2.000E-06 * RTF({ 4,3)
0_3‘ 3 3 ) s
D-34 * C-14 + plant/soil concentration ratio, dimensionless * 1.590E-01 * S.S00E+00 * RTF( 5,1)
D-34 ? C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.050E-02 * 3.100E-02 * RTF( 5,2)
D-34 * C-14 « milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.220E-02 * 1.200E-02 * RTF( 5,3)
0_3‘ » 3 3 1 ]
D-34 * Cm-243 , plant/soil concentration ratio, dimensionless ? 9.910E-04 * 1.000E-03 * RTF( 6,1)
D-34 * Cm~243 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.990E-05 * 2.000E-05 * RTF{ 6,2)
D-34 ? Cm-243 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.990E-06 * 2.000E-06 * RTF( 6,3)
0.34 3 3 ] 3
D-34 * Cm-244 s plant/soill concentration ratio, dimensionless * 9.910c-04 * 1.000E-03 * RTF( 8,1)
D-34 * Cm-244 , beef/livestock-intake ratio, (pCi/kg)/{(pci/d) % 1.990E-05 * 2.000E-05 * RTF({ 8,2)
D-34 * Cm-244 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.990E-06 * 2.000E-06 * RTF( 8,3)
D.s‘ 3 3 3 ]
D-34 * Cs-134 ¢ plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 9,1)
D-34 * Cs-134 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5,000E-02 * 3.000E-02 * RTF({ 9,2)
D-34 * C3-134 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ? 1.000E-02 * B8.000E-03 * RTF({ 9,3)
0_3‘ 3 3 ] 3
D-34 ? 1-129 » plant/soll concentration ratio, dimensionless * 3.670E-02 * 2.000E-02 * RTr(10,1)
D-34 * I-129 s beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3,990E-02 * 7.000E-03 * RTF(10,2)
D-34 * 1-129 . milk/livestock-intake ratio, (pCi/L)/(pCi/q) % 9,930E-03 * 1.000E-02 * RTF{10,3)
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RESRAD,
Summary :
File :

»
Menu ?
RAA
D-34 ? NHi-59
D-34 * Ki-~59
D-34 * Ni-59
D-34 ?
D-34 * Ni-63
D-34 * Ni-63
D-34 * Ni-63
D-34 *
D-34 ?* Kp-237+D
D-34 * Kp-237+D
D~34 * Kp-2371+D
D-34 ?

. D=34 * pa-231
D-34 * pa-231
D-34 * pa-231
D-34 *

D-34 * Pb-210+D
D-34 * PL-210+D
D-34 ? PL-210+D
D-34 ?
D-34 * Pu-238
D-34 * Pu-238
D-34 * Pu-238
D-34 *
D=-34 * Pu-239
D-34 * pPu-239
D-34 * pu-239
D-34 ?
D-34 * Pu-240
D-34 * Pu-240
D-34 * Pu-240
D-34 ?
D-34 * Pu-241+D
D-34 * Pu-241+D
D-34 * Pu-241+D
D-34 ?
D-34 * Ra-226+D
D-34 * Ra-226+D
D-34 * Ra-226+D
D-34 3
D-34 * Ra-228+D
D-34 * Ra-228+D
D-34 * Ra-228+D
D-34 2
D-34 * Tc-99
D-34 ? Tc-99
D-34 * Tc-99

3

- % »

- % =

T« Limit = 0.5 year

01/16/2003 14:43 Page
Evaluation of Potentieal Dose from Discarded Radionuclides
DiscDose.RAD

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

File: BRP Dose Modeling

Parameter

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/qQ)

plant/soil concentration ratio, dimensionless )

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

plant/soil concentration ratio, dimensionless
beef/livestock~intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d}
milk/livestock-intake ratio, (pCi/L)/(pCi/q)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)}
milk/livestock-intake ratio, (pCi/L)/(pcCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/dq)

plant/soil concentration ratio, dimensionless
beef/livestock~intake ratio, (pCi/kg)/(pCi/d)
milk/livestock~intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock~intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock~intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pcCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/q)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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Current
Value

5.000E-02
5.000E-03
2.000E~02

5.000E-02
$.000E-03
2.000E-02

2.000E-02
9.960E-04
1.000E-06

9.950E-03
4.950E-06
4.950E-06

1.000E-02
8.000E-04
3.000E-04

1.820E-03
1.000E-04
9.920E-07

1.820E-03
1.000E-04
9.920E-07

1.820E-03
1.000E-04
9.920E-07

1.820E-03
1.000E-04
9.920E-07

4.000E-02
1.000E-03
1.000E-03

4.000E~-02
1.000E-03
1.000E-03

4.970E+00
9.990E-05
9.950E-04

Default

5.000E-02
5.000E-03
2.000E-02

5.000E-02
5.000E-03
2.000E-02

2.000E-02
1.000E-03
$.000E~06

1.000E-02
5.000E-03
5.000E-06

1.000E-02
8.000E-04
3.000E-04

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04
1.000E-06

4.000E-02
1.000E-03
1.000E-03

4.000E-02
1.000E-03
1.000E-03

5.000E+00
1.000E-04
1.000E-03

Parameter
Name

RTF(11,1)
RTF(11,2)
RTF(11,3)

RTF(12,1)
RTF(12,2)
RTF(12,3)

RTF({13,1)
RTF(13,2)
RTF(13,3)

RTF(14,1)
RTF(14,2)
RTF(14,3)

RTF(15,1)
RTr(15,2)
RTF(15,3)

RTF(16,1)
RTF(16,2)
RTF(16,3)

RTF(17,1)
RTF(17,2)
RTF(17,3)

RTr(18,1)
RTF(18,2)
RTF(18,3)

RTF(19,1)
RTF(19,2)
RTr(19,3)

RTF(21,1)
RTF(21,2)
RTF(21,3)

RTF(22,1)
RTr(22,2)
RTF(22,3)

RTF(23,1)
RTF(23,2)
RTF(23,3)
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RESRAD,

File

Menu

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
b-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

D-5
D-5
D-5
D=5
D-5
D-5
D-§
D-5
D-5
D-§
D-5
D-5
D-5

L I I B R R R B R R VR VS I S S IR I I RO I IR L I B B B B BB A A

Version 6.21

T« Limit = 0.5 year

: DiscDose.RAD

Th-228+D ,
Th-228+4D ,
Th-228+D ,

Th-229+D ,
Th-229+D ,

Th-229+D ,
Th-230 ,
Th-230 ,

Th-230 ¢

Th-232 ,
Th-232 ,

01/16/2003 14:43 Page
Summary : Evaluation of Potential Dose from Discarded Radionuclides

S

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

File: BRP Dose Modeling

Parameter

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d}
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, {pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock~-intake ratio, (pCi/kg)/(pCi/d)

Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
U-233 , plant/soil concentration ratio, dimensionless
v-233 , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d)
0-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/q)
U-234 , plant/soil concentration ratio, dimensionless
U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
0-234 , milk/livestock-intake ratio, (pCi/L)/{(pCi/d)
U-235+D , plant/soil concentration ratio, dimensionless
V-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
0-235+D , milk/livestock-intake ratio, (pCi/L}/(pCi/qd)
0-236 . plant/soil concentration ratio, dimensionless
0-236 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
2n-65 , plant/soil concentration ratio, dimensionless
2n-65 + beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
2n-65 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
Bioaccumulation factors, fresh water, L/kg:

Ac~227+4D , fish

Ac-227+D , crustacea and mollusks

Ag~110m+D, f£ish

Ag-110m+D, crustacea and mollusks

Am-241 , tish

Am-241 » crustacea and mollusks

An-243+D , fish

Am-243+D , crustacea and mollusks
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Current
Value

9.930E-04
9.970E-05
4.960E-06

9.930E-04
9.970E-05
4.960E-06

9.930E-04
9.970E-05
4.960E-06

9.930E-04
9.970E-05
4.960E-06

2.000E-03
9.980E-04
4.000E-04

2.000E-03
9.980E-04
4.000E-04

2.000E-03
9.980E-04
4.000E-04

2.000E-03
9.980E-04
4.000E-04

3.970E-01
1.000E-01
9.910E-03

1.480E+01
1.000E+03

4.950E+00
7.700E+02

2.970E+01
1.000E+03

2.970E+01
1.000E+03

?
]
3
]
3
3
3
3
3
?
?
3
3
3
3
E ]
]
3
3
]
2
3
3
]
]
]
]
2
3
3
3
3
»
]
]
»
]
]
3
3
]
]
?
]
3
3
3
3
3

Default

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-04
5.000E-06

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

2.500E-03
3.400E-04
6.000E-04

4.000E-01
1.000E-01
1.000E-02

1.500E+01
1.000E+03

5.000E+00
7.700E+02

3.000E+01
1.000E+03

3.000E+01
1.000E+03

oYUMW NN Y NN D e U e YU NN N Y YN NN P e D e U YN YR N EE Y Y e

Parameter
Name

RTr(24,1)
RTF(24,2)
RTF(24,3)

RTF(25,1)
RTF(25,2)
RTF(25,3)

RTF(26,1)
RTF(26,2)
RTF(26,3)

RTF(27,1)
RTF(27,2)
RTF(27,3)

RTF(28,1)
RTF(28,2)
RTF(28,3)

RTF(29,1)
RTF(29,2)
RTF(29,3)

RTF(30,1)
RTF(30,2)
RTF(30,3)

RTF(31,1)
RTF(31,2)
RTF(31,3)

RTF(32,1)
RTF(32,2)
RTF(32,3)

BIOFAC( 1,1)
BIOFAC( 1,2)

BIOFAC( 2,1)
BIOFAC( 2,2)

BIOFAC( 3,1)
BIOFAC( 3,2)

BIOFAC( 4,1)
BIOFAC( 4,2)
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Sumrary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Dose Conversion Factor (and Related) Parameter Summary {(continued)
File: BRP Dose Kodeling

3 * Current °? * Parameter
Menu ? Parameter b4 Value 3 Default °? Name
ARX
D-5 * C-14 s, fish  1.620E+04 * 5.000E+04 * BIOFAC( 5,1)
D=5 3 C-14 , crustacea and mollusks * 9.100E+03 * 9,100E+03 * BIOFAC( 5,2)
D.s 3 ] ) 3
D-5 ?* Cm-243 , fish $ 2,980E+01 * 3,000E+01 * BIOFAC( 6,1)
D~5 ? Cm-243 , crustacea and mollusks * 1.000E+03 * 1,000E+03 * BIOFAC( 6,2)
D_s ] ] t ] 3
D=5 ? Cm-244 . £ish 3 2.980E+01 * 3.000E+01 * BIOFAC( 8,1)
D-5 ?* Cm-244 » crustacea and mollusks ? 1.000E+03 * 1,000E+03 * BIOFAC{ 8,2)
D.s ] 3 ] 3
D-5 ¥ Cs-134 , fish 3 1.990g+03 3 2,000E+03 ® BIOFAC( 9,1)
D-5 * Cs-134 ¢ crustacea and mollusks * 1.000E+02 * 1,000E+02 * BIOFAC({ 9,2}
D-s » 3 ] 3
p-5 3 1-129 ., fish * 8.450E401 * 4,000E+01 ® BIOFAC(10,1)
D-5 * I1-129 s crustacea and mollusks 3 5.000E+00 * $,000E+00 * BIOFAC(10,2)
D.5 ] 3 3 3
D-5 ? Ni-59 , fish * 9,900E+01 * 1.000E+02 * BIOFAC(11,1)
D-S 3 Ni-S59 . crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC(11,2)
D_s 3 3 ] ]
D-5 ? Ni-63 . fish * 9,900E+01 * 1.000E+02 * BIOFAC{12,1)
D=5 3 Ri-63 + crustacea and mollusks 3 1.000E+02 * 1.000E+02 * BIOFAC(12,2)
D..s 3 3 3 )
D-5 ? Wp-2374D , fish 3 2.980E+01 * 3.000E+01 *® BIOFAC(13,1)
D-5 ?* Np-237+4D , crustacea and mollusks 3 ¢.000E+02 * ¢.000E+02 * BIOFAC({13,2)
D_s ] 3 b | 3
D-5 * pa-231 , fish 3 9,930E+00 * 1.000E+01 * BIOFAC(14,1)
D-5 * Pa~-231 , crustacea and mollusks ? 1.100E+02 * 1.100E+02 * BIOFAC(14,2)
D..s 3 ] 3 3
D-5 ? Pb~210+D , fish > 3.000E+02 * 3,000E+02 * BIOFAC(15,1)
D-5 ? Pb-210+4D , crustacea and mollusks ? 1,000E+02 * 1,000E+02 * BIOFAC({15,2)
D-s 3 3 ] ]
D-5 * pu-238 , fish ? 2.980E+01 * 3.000E+01 * BIOFAC(16,1)
D-5 * Pu-238 , crustacea and mollusks 3 1.000E+02 * 1.000E+02 * BIOFAC(16,2)
D_s | 3 3 2
D-5 * Pu-239 , fish 3 2.980E+01 * 3.000E+01 * BIOFAC(17,1)
D-5 ?* Pu-239 , crustacea and mollusks 2 1.000E+02 * 1.000E+02 * BIOFAC(17,2)
D_s b 3 3 ] 3
D~-5 ?* Pu-240 . fish » 2.980E+01 * 3.000E+01 * BIOFAC(18,1)
D-5 * Pu-240 , crustacez and mollusks 3 1.000E402 * 1,000E+02 ®* BIOFAC(18,2)
D.s ] 3 3 3
D-5 * Pu-241+D , fish * 2.980E+01 * 3.000E+01 * BIOFAC(19,1)
D=5 ? Pu-241+4D , crustacea and mollusks ? 1.000E+02 * 1.000E+02 * BIOFAC(19,2)
D.s 3 3 ] 3
D-5 3 Ra-226+D , fish ’ 5.000E+01 * 5.000E+01 * BIOFAC(21,1)
D-5 ?* Ra~226+D , crustacea and mollusks 3 2,500E+02 * 2,500E+02 * BIOFAC(21,2)
D-s ] 3 3 ]
D-5 * Ra-2284D , fish * 5,.000E+01 * 5.000E+01 ? BIOFAC(22,1)
D~5 * Ra-228+D , crustacea and mollusks * 2,500E+02 * 2,500E+02 * BIOFAC(22,2)
D_s 3 2 ] 3
D-5 ? Tc-99 s fish ? 2.010E+01 * 2.000E+01 * BIOFAC(23,1)
D-5 ? Tc-99 s crustacea and mollusks ? 5.000E+00 * 5.000E+00 * BIOFAC(23,2)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: BRP Dose Modeling

3 * Current °* 3 Pparameter
Menu ? Paranmeter 3 Value 3 Default ? Kame

D-5 ?* Th-228+4D , fish 3 9,940E+01 * 1.000E+02 * BIOFAC(24,1)
D-5 3 Th-2284D , crustacea and mollusks 3 5,.000E+02 ®* S.000E+02 * BIOFAC(24,2)
D_s 3 3 3 3
D-5 ? Th-229+D , fish 3 9,940E+01 * 1.000E+02 * BIOFAC(25,1)
D-5 ? Th-229+D , crustacea and mollusks > 5,000E+02 * $.000E+02 * BIOFAC(25,2)
D_s t ] 3 3 3
D-5 ? Th-230 , fish 3 9,940E+01 * 1.000E+02 * BIOFAC(26,1)
D-5 ? Th-230 , crustacea and mollusks ? 5.000E+02 * 5,.000E+02 * BIOFAC(26,2)
D-s ] 3 k] 3
D-5 3 Th-232 , fish 3 9,940E+01 * 1.000E+02 * BIOFAC(27,1)
D~-5 ? Th-232 , crustacea and mollusks * 5.000E+02 * 5,000E+02 * BIOFAC(27,2)
D_5 ] . ] ] 3
D-5 2 U-233 ., fish ? 9,940E+00 * 1.000E+01 ? BIOFAC(28,1)
D-5 2 U-233 , crustacea and mollusks ? 6.000E4+01 * 6.000E+01 * BIOFAC({28,2)
D..5 3 ] ] 3
D-5 3 U-234 , fish ? 9,.940E+00 * 1.000E+01 * BIOFAC(29,1)
D-5 3 U-234 , crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIOFAC(29,2)
D-5 3 3 ] 3
D-5 * U-235+D , fish 3 9,940E+00 * 1.000E+01 * BIOFAC(30,1)
D-5 * U-2354D , crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIOFAC(30,2)
D.s ] 3 3 3
D-5 * U-236 , fish 3 9,940E+00 * 1.000E+01 * BIOFAC(31,1)
D-5 ? U-236 s, crustacea and mollusks * 6.000E+01 * 6.000E+01 * BIOFAC(31,2)
D_s » 3 3 3
D—S : Zn-65 . tish 3 9,.880E+02 * 1.000E+03 * BIOFAC(32,1)
3 3

rustacea and mollus 1.000E+04 1.000E+04 ®* BIOFAC(32,2)
11111111111111ttttttttttttttttttttttttttttttttttttttIttttttttttttttrtttttttttttrtttttttttttrttttt
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

. Site-Specific Parameter Summary

: Oser ? ? Used by RESRAD ? Parameter
Menu ? Parameter ; 3 Input 3 pefault ? (If different from user input) ? Name

RO11 * Area of contaminated zone (m**2) * 1.500E+02 * 1,000E+04 ? -— * AREA
RO11 ? Thickness of contaminated zone (m) * 3.000E-01 * 2,.000E+00 * == 3 THICKO
RO11 * Length parallel to aquifer flow (m) * 1.380E+01 * 1,000E+02 °* -—— * LCZPAQ
RO11 ? Basic radiation dose limit (mrem/yr) * 2.500E+01 * 2,.500E+01 ? - > BRDL
RO11 * Time since placement of material (yr) * 0.000E+00 * 0.000E+00 ? —— ?TI
RO11 * Times for calculations (yr) * 1.000E+00 * 1,000E+00 ? - *T(2)
RO11 * Times for calculations (yr) 3 3.000E400 * 3.000E+00 ? -— 3T(3)
RO11 ? Times for calculations (yr) * 1.000E+01 * 1.000E+01 * -— *T( 4)
RO11 * Times for calculations (yr) * 3.000E+01 * 3,000E+01 °? —-—— P T(5)
RO11 * Times for calculations (yr) > 1.000E+02 * 1,000E+02 °* -— P T( 6)
RO11 * Times for calculations (yr) * 3.000E+02 * 3,000E+02 *? -—= ST
RO11 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 * - 3 T( 8)
RO11 * Times for calculations (yr) > not used * 0.000E+00 ? -— 3T(9)
RO11 ?* Times for calculations (yr) > not used * 0,.000E+00 ?* - * T(10)
3 3 ] 3 3

RO12 * Initial principal radionuclide (pCi/g): Ag-110m * 3.000E-02 * 0.000E+00 * -—- * s1( 2)
RO12 * Initial principal radionuclide (pCi/g): Am-241 * 6.650E-02 * 0.000E+00 * - * 81( 3)
RO12 * Initial principal radionuclide (pCi/g): C-14 ? 4.700E~01 * 0,000E+00 * -—- ? 81( 5)
RO12 * Initial principal radionuclide (pCi/g): Cm-243 * 6.010E-02 * 0.000E+00 * -—- * S1( 6)
RO12 ?* Initial principal radionuclide (pCi/g): Cm-244 * 6.010E-02 * 0.000E+00 °* -—- ? si( 8)
RO12 ? Initial principal radionuclide (pCi/g): Cs-134 * 2,220E-02 * 0.000E+00 ° -—- * 81( 9)
RO12 ? Initial principal radionuclide (pCi/g): 1I-129 * 2.600E-01 ?* 0.000E+00 ? - * 81(10)
RO12 * Initial principal radionuclide (pCi/g): NKi-59 * 2.350E+00 * 0.000E+00 ° - * s1(11)
RO12 * Initial principal radionuclide (pCi/g): Ni-63 * 4.000E-01 * 0.000E+00 2 - ' 51(12)
RO12 ® Initial principal radionuclide (pCi/g): Pu-238 * 4,.500E-02 * 0.000E+00 * -— * 81(16)
RO012 * Initial principal radionuclide (pCi/g): Pu-239 * 4,000E-02 * 0.000E+00Q ° -—- 3 81(17)
R012 ? Initial principal radionuclide (pCi/g): Pu-240 * 4.000E-02 * 0.000E+00 ? -— 3 81(18)
RO12 * Initial principal radionuclide (pCi/g): Pu-241 * 7.250E+00 * 0,.000E+00 °* -— 3 81(19)
RO12 * Initial principal radionuclide (pCi/g): Tc-99 * 3,100E-01 * 0.000E+00 * -— * 81(23)
RO12 * Initial principal radionuclide (pCi/g): 2Zn-65 > 6.870E-02 * 0,000E+00 °* -—- ? 81(32)
R012 ?* Concentration in groundwater (pCi/L): Ag-110m ® not used * 0.000E+00 °* — P W1( 2)
RO12 * Concentration in groundwater (pCi/L): Am-241 °® not used * 0.000E+00 ? - P W1( )
RO12 * Concentration in groundwater (pci/L): C-14 * not used * 0.000E+00 °* — ' W1 S)
R012 ? Concentration in groundwater {(pCi/L): Cm-243 ? not used * 0.000E+00 ? -—- 3 W1( 6)
R0O12 * Concentration in groundwater (pCi/L): Cm-244 * not used ? 0.000E+00 ? -—- * ¥l( &)
R0O12 ?* Concentration in groundwater (pCi/L): Cs~-134 * pot used * 0.000E+00 * -—= P W1(9)
R0O12 * Concentration in groundwater (pCi/L): 1I-129 ? not used ?* 0.000E+00 3 -—- * ¥W1(l0)
RO12 ?* Concentration in groundwater (pCi/L): Ni-59 ?* not used * 0.000E+00 ? —— * W1(Q11)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

Site-Specific Parameter Summary (continued)

User ! 3 Used by RESRAD 3> Parameter
Menu ? Parameter ’ Input ? Default ?* (If different from user input) ? Name

Concentration in groundwater (pCi/L): Ni-63

RO12 » * not used ? 0.000E+00 °? ——— ? W1(12)
R012 * Concentration in groundwater (pCi/L): Pu-238 * not used ? 0.000E+00 * —— * W1(16)
R0O12 * Concentration in groundwater (pCi/L): Pu-239 *® not used * 0.000E+00 * -— ? W1(17)
R012 ?* Concentration in groundwater (pPCi/L): Pu-240 * not used * 0.000E+00 * — * W1(ie)
RO12 * Concentration in groundwater (pCi/L): Pu-241 2 not used * 0.000E+00 * —— * W1(19)
R012 ?* Concentration in groundwater (pCi/L): Tc-99 * not used ? 0.000E+00 °* —— * W1(23)
RO12 ? Concentration in groundwater (pCi/L): : 2n-65 ® not used ?* 0.000E+00 ? — ? W1(32)

3 . : 3 3 3 3
RO13 ?* Cover depth (m) * 0.000E+00 * 0,000E+00 * —— 3 COVERO
RO13 * Density of cover material (g/cm**3) * not used ?* 1.500E+00 ? — 3 DENSCV
RO13 * Cover depth erosion rate (m/yr) e * not used * 1,000E-03 ? -——- 3 vev
RO13 * Density of contaminated zone (g/cm**3) 3 1.750E+00 * 1,.500E+00 ? —— ? DENSC2
RO13 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 * —— * vez
RO13 * Contaminated zone total porosity 3 3.510E-01 * 4.000E-01 * -— * TPCZ
RO13 * Contaminated zone field capacity * 2.630E-01 * 2,.000E-01 °* ——— ? FCC2
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 5.360E+02 * 1.000E+01 ? —_— 3 HCCZ
RO13 * Contaminated zone b parameter * 4.050E+00 * 5.300E+00 °* -_— ? BCz
RO13 * Average annual wind speed (m/sec) * 5.000E+00 * 2.000E+00 * — 3 WIND
RO13 * Humidity in air (g/m**3) * not used * 8.000E+00 ? —— 3 HUMID
RO13 * Evapotranspiration coefficient * 6.240E-01 * 5,.000E-01 ? —— ? EVAPTR
RO13 * precipitation (m/yr) * 8.000E-01 * 1.000E+00 * -— 3 PRECIP
RO13 ? Irrigation (m/yr) * 2.000E-01 * 2,000E-01 * —— 3 RI
RO13 * Irrigation mode 3 overhead * overhead ? —— ! IDITCH
RO13 * Runoff coefficient * 4.490E-01 * 2,000E-01 * -— * RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) ? 2,.307E+06 * 1.000E+06 ? — 3 WAREA
RO13 * Accuracy for water/soil computations * 1.000E~03 * 1.000E-03 ? —— 3 EPS

) 3 ] 3 3
RO14 * Density of saturated zone (g/cm**3) ? 1.520E+00 ®* 1.S00E+00 ? — * DENSAQ
RO14 * Saturated zone total porosity * 4.240E-01 * 4.000E-01 * —— 3 TPSZ
RO14 * Saturated zone effective porosity * 3.550E-01 * 2,000E-01 °* —— ? EPSZ
RO14 * Saturated zone field capacity * 1.600E-01 * 2.000E-01 * ——— ? FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) * 1.520E+03 * 1.000E+02 °* ——— 3 HCSZ
RO14 ?* Saturated zone hydraulic gradient * 7.000E-04 * 2.000E-02 ? — 3 HGWT
R014 * Saturated zone b parameter * 2.880E+00 * 5.300E+00 * —— 3 BSZ2
R014 * Water table drop rate (m/yr) * 1.000E~03 * 1.000E-03 * -—- 3 VWT
RO14 ? Well pump intake depth (m below water table) 3 1.450E+01 * 1,000E+01 -—— > DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3> MB * ND b ——— * MODEL
RO14 ? Well pumping rate (m**3/yr) 3 3.303E+02 * 2.500E+02 * —_— 3 oW
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File s DiscDose.RAD

Site-Specific Parameter Summary (continued)

: ? User » ? Used by RESRAD > Parameter

Menu ? Parameter 3 Input * Dpefault * (If different from user input) Name

3 | 3 3 3
RO15 * Number of unsaturated zone strata *S5 31 ’ -— * NS
RO1S * Unsat. zone 1, thickness (m) * 1.220E+00 * 4.000E+00 * -— * H(1)
RO15 ? Unsat. zone 1, soil density (g/cm**3) * 1,750E+00 * 1.500E+00 °* — * DENSUZ(1)
R0O15 * Unsat. zone 1, total porosity * 3.510E-01 * 4.000E-01 °* -— * TPUZ(1)
RO15 ? Unsat. zone 1, effective porosity * 8.800E-02 * 2.000E-01 * -— * EPUZ(1)
RO15 * Unsat. zone 1, field capacity * 2.630E-01 ? 2,000E-01 * - ? FCUZ(1)
RO15 ? Unsat. zone 1, soil-specific b parameter > 4.050E+00 * 5.300E+00 * -— * BUZ(1)
R015 ? Unsat. zone 1, hydraulic conductivity (m/yr) 3 5.360E+402 * 1.000E+01 * -— 3 HCUZ (1)

3 - 3 3 3 3
RO15 * Unsat. zone 2, thickness (m) 3 1.370E+00 * 0.000E+00 ? -——— 3 H(2)
RO15 * Unsat. zone 2, soil density (g/cm**3) * 1,950E+00 * 1,500E+00 * -— * DENSUZ(2)
RO15 * Unsat. zone 2, total porosity * 2.740E-01 * 4.000E-01 * -— * TPUZ(2)
RO15 ? Unsat. zone 2, effective porosity 3 2.600E-02 * 2,.000E-01 ? -— 3 EPUZ(2)
RO15 * Unsat. zone 2, field capacity 3 2.480E-01 * 2.000E-01 * —-— * FCUZ(2)
RO15 ® Unsat. zone 2, soil-specific b parameter 3 4,.380E+00 * 5.300E+00 * - 3 BUZ(2)
RO15 * Unsat. zone 2, hydraulic conductivity (m/yr) ?» 5,540E+02 * 1.000E+01 °* -— ? HCUZ (2)
RO1S * Unsat. zone 3, thickness (m) ' ? 4.110E+00 * 0.000E+00 ? ——— ? H(3)
RO15 * Unsat. zone 3, soil density (g/cm**3), * 1,920E+00 * 1.500E+00 ? —— * DENSUZ(3)
RO15 * Unsat. zone 3, total porosity . » 2.870E-01 * 4.000E-01 ? —— 3 TPUZ(3)
RO15 * Unsat. zone 3, effective porosity * 3.700e-02 * 2.000E-01 * -— 3 EPUZ(3)
RO15 * Unsat. zone 3, field capacity * 2.500E-01 * 2.000E-O1 ?* —-— * FCUZ(3)
RO1S * Unsat. zone 3, soll-specific b parameter * 4.900E+00 2 5.300E+00 * -— * BUZ(3)
RO15 ?* Unsat. zone 3, hydraulic conductivity (m/yr) 3 5.170E+00 * 1.000E+01 * — * HCUZ(3)

3 3 ] 3 3
RO15 ? Unsat. zone 4, thickness (m) ?* 6.100E-01 * 0.000E+00 * — * H{4)
RO15 °* Unsat. zone 4, soil density (g/cm**3) > 1.830E+00 * 1.500E+00 * -—— * DENSUZ (4)
RO15 * Unsat. zone 4, total porosity ? 3.170E-01 ? 4.000E-01 ? —— * TPUZ(4)
RO15 * Unsat. zone 4, effective porosity » 2.900E-02 * 2,000E-01 * — 3 EPUZ(4)
RO15 * Unsat. zone 4, field capacity * 2.870E-01 * 2.000E-01 * —— 3 FCUZ(4)
RO15 ? Unsat. zone 4, soil-specific b parameter 3 4.050E+00 * S.300E+00 ? —— 3 BUZ(4)
RO15 * Unsat. zone 4, hydraulic conductivity (m/yr) 3-1.046E+403 * 1.000E+01 ? —— 3 HCUZ(4)

3 ? 3 3 3
RO15 * Unsat. zone 5, thickness (m) * 7.320E+00 * 0.000E+00 ? —— * H(S)
RO15 * Unsat. zone 5, soil density (g/cm**3) * 1.850E+00 ? 1.500E+00 * —— * DENSUZ(5)
RO15 *® Unsat. zone 5, total porosity * 3,130E-01 * 4.000E-01 ? -— * TPUZ(5)
R015 ? Unsat. zone 5, effective porosity * 5.400E-02 * 2.000E-01 * -—— 3 EPUZ(5)
RO15 ?* Unsat. zone 5, field capacity 3 2.580E-01 * 2.000E-01 * — 3 FCUZ({5)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

Site-Specific Parameter Summary (continued)

User : ? Used by RESRAD ? Parameter
Menu 2 Parameter 3 Input ®> Default * (If different from user input) ? Rame

RO15 * Unsat. zone 5, soil-specific b parameter ! 4.900E+00 * 5,300E+00 * -— 3 BUZ(S)
RO1S * Unsat. zone 5, hydraulic conductivity (m/yr) * 1.560E+01 * 1.000E+01 * -—- * HCUZ(5)

b ] ] E 3 3
RO16 * Distribution coefficients for Ag-110m s b ! »
RO16 * Contaminated zone (cm**3/g) * 8.880E+02 * 0.000E+00 °* -——- * DCNUCC( 2)
RO16 ? Unsaturated zone 1 (cm**3/g) * 2.150E+02 * 0.000E+00 °* — * DCNUCU( 2,1)
RO16 ? Unsaturated zone 2 (cm**3/q) 3 2.140E+02 * 0.000E+00 * — * DCRUCU( 2,2)
RO16 * Unsaturated zone 3 (cm**3/g) * 2.160E402 * 0.000E+00 * -— * DCNUCU( 2,3)
RO16 ? Unsaturated zone 4 (cm**3/qg) * 2.140E402 ? 0.000E+00 * — > DCNUCU( 2,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 2.130E+02 * 0.000E+00 * -— * DCNUCU( 2,5)
RO16 * saturated zone (cm**3/q) * 2.150E402 * 0.000E+00 * ~—- ? DCNUCS( 2)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 5.167E-04 * ALEACH( 2)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK( 2)

L ] 3 E ] 3 3
RO16 * Distribution coefficients for Am-241 : * ? ?
RO16 * Contaminated zone (cm**3/g) * 1.170E+04 * 2,000E+01 ? -~ * DCNUCC({ 3)
RO16 * Unsaturated zone 1 (cm**3/g) ? 1.440E+03 * 2,000E+01 * -— * DCNUCU{ 3,1)
RO16 * Unsaturated zone 2 {cm**3/g) ? 1.420E+03 * 2,000E+01 ? — ? DCNUCU( 3,2)
R0O16 * Unsaturated zone 3 (cm**3/g) * 1.430E+03 * 2.000E+01 ? -—— * DCNUCU{ 3,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.430E+03 * 2.000E+01 °? ~-—- ? DCNUCU{ 3,4)
RO16 * Unsaturated zone S (cm**3/g) ? 1.410E+03 * 2,.000E+01 °* —— * DCNUCU( 3,5)
RO16 * Ssaturated zone (cm**3/g) * 1.430E+03 * 2.000E+01 ? -— 3 DCNUCS( 3)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 3.922E-05 3 ALEACH( 3)
RO16 * solubility constant ) 3 0.000E+00 * 0.000E+00 * not used * SOLUBK({ 3)
RO16 * Distribution coefficients for C-14 : : : 3
RO16 * Contaminated zone - (cm**3/g) ? 9.570E+01 * 0.000E+00 * — * DCNUCC( 5)
R0O16 * Unsaturated zone 1 (cm**3/g) * 1.250E+00 * 0.000E+00 * -— * DCNUCU({ 5,1)
RO16 ?* Unsaturated zone 2 (cm**3/g) Lo * 1.080E+01 * 0.000E+00 * ——— *» DCNUCU{ 5,2)
R0O16 * Unsaturated zone 3 (cm**3/g) : * 1.260E+00 * 0,000E+00 * —-— 3 DCNUCU( 5,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.080E+01 * 0.000E+00 °* -—- * DCRUCU( 5,4)
R016 * Unsaturated zone 5 (cm**3/g) * 1.250E+00 * 0.000E+00 * -—— * DCNUCU( 5,5)
RO16 * Saturated zone (cm**3/g) * 1.080E+01 * 0.000E+00 °* -— * DCNUCS{ 5)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 4.788E-03 * ALEACH( 5)
R0O16 * Solubility constant * 0.000E+00 * 0.000E+00 °* not used * SOLUBK( 5)

3 ] 3 ] ]
RO16 * Distribution coefficients for Cm-243 » » : »
RO16 * Contaminated zone (cm**3/g) * 2,300E+04 *-1.000E+00 * -——- * DCNUCC( 6)
RO16 * Unsaturated zone 1 (cm**3/g) * 6.710E+03 *-1.000E+00 ° -— * DCRUCU( 6,1)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Summary (continued)

b4 3  User » 2 Used by RESRAD Parameter
Menu ? Parameter ? Input 3 Default ?* (If different from user input) ? Name

RO16 * Unsaturated zone 2 (cm**3/q) * 6.680E+03 ?-1.000E+00 ° --- * DCNUCU( 6,2)
RO16 > Unsaturated zone 3 (cm**3/g) * 6.740E+03 *-1.000E+00 ? - * DCNRUCU( 6,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 6.670E+03 *-1.000E+00 * -—— * DCRUCU( 6,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 6.670E+03 *-1.000E+00 * —-- * DCNUCU{ 6,5)
RO16 *  Saturated zone (cm**3/g) * §.700E+03 *-1.000E+00 ?* -—- * DCNUCS( 6)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 1.995E-05 * ALERCH( 6)
RO16 > Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK( 6}

3 3 ] 3 3
RO16 ?* Distribution coefficients for Cm-244 3 s 3 L]
RO16 * Contaminated zone {(cm**3/g) 3-1.000E+00 *-1.000E+00 ?* 1.385E+03 3 DCNUCC{ 8)
RO16 ? Unsaturated zone 1 (cm**3/g) 3-1.000E+00 *-1.000E+00 ? 1.385E+403 » DCNUCU{ 8,1)
RO1l6 ? Unsaturated zone 2 (cm**3/g) -1.000E+00 *-1.000E+00 ? 1.385E+403 > DCNUCU( 8,2)
RO16 ? Unsaturated zone 3 (cm**3/g) 3-1,000E+00 *~-1.000E+00 ? 1.385E+03 * DCNUCU( 8,3)
RO16 * Unsaturated zone 4 (cm**3/g) 3-1.000E400 *-1.000E+00 * 1.385E+03 3 DCNUCU{ 8,4)
RO16 2 Unsaturated zone S (cm**3/g) 3-1.000E400 *-1,000E+0Q °* 1.385E+03 3 DCNUCU( 8,5)
RO16 ? Saturated zone (cm**3/g) 3-1,000E+00 *-1.000E+00 * 1.385E+03 ? DCNUCS( 8)
RO16 ? Leach rate (/yr) > 0,000E+00 * 0.000E+00 ?* 3.313E-04 3 ALERCH( 8)
RO16 ?® Solubility constant * 0.000E+00 * 0.000E+00 ? not used ? SOLUBK( 8)

3 3 3 ] ]
RO16 ? Distribution coefficients for Cs-134 » b » »
RO16 * Contaminated zone (cm**3/g) 3 2,130E+03 * 1.000E+03 * -—- *> DCNUCC( 9)
RO16 * Onsaturated zone 1 (cm**3/g) * 4.410E+02 * 1.000E+03 * - * DCNUCU( 9,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 4,380E+02 * 1.000E+03 °* -— * DCNUCU{ $,2)
RO16 * ° Unsaturated zone 3 (cm**3/g) * 4.440E402 * 1.000E+03 * -— * DCNUCU( 9,3)
RO16 °* Unsaturated zone 4 (cm**3/g) 3 4,380E+02 * 1.000E+03 ?* — * DCNUCU( 9,4)
RO16 * Unsaturated zone S (cm**3/g) 1 4.380E+02 * 1.000E+03 ? -— * DCNUCU( 9,5)
RO16 * Saturated zone (cm**3/g) > 4,400E+02 * 1.000E+03 ?* — * DCNUCS{ 9)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.154E-04 * ALEARCH({ 9)
RO16 2 Solubility constant -* 0.000E+00 * 0.000E+00 * not used * SOLUBK( 9)
RO16 * Distribution coefficients for I-129 3 3 3 ’
R016 * Contaminated zone (cm**3/q) ' 1.050E+00 * 1.000E-01 ? —-— 3 DCNUCC({10)
RO16 * Unsaturated zone 1 (cm**3/g) * 4,530E+00 * 1.000E-01 ?* - 3 DCNUCU(10,1)
RO16 * Unsaturated zone 2 (cm**3/g) 3 4,490E+00 * 1.000E-01 * — * DCRUCU({10,2)
RO16 ? Unsaturated zone 3 (cm**3/g) * 4.550E400 * 1.000E-01 ?* -——— ? DCNUCU({10,3)
RO16 * Unsaturated zone 4 (cm**3/g) 3 4.500E+00 * 1,000E-01 ?* — 3 DCNUCU({10,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 4.490E+00 * 1,000E-01 * — 3 DCNOUCU(10,5)
RO16 ? Saturated zone (cm**3/g) * 4,520E+00 * 1.000E-01 °* —— * DCNUCS(10)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.0QOE+00 °* 3.824E-01 * ALEACH(10)

Page 6-123



O, S —
BMCENSE TERMINATION PLAN : Revision 0
CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL 4/112003
CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 13
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File s DiscDose.RAD

Site-Specific Parameter Summary (continued)
I . 3  User 3 3 Used by RESRAD * Parameter
Menu ? Parameter 3 Input ? Default * (If different from user input) ? Name

Solubility constant

RO16 2 > 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(10)

3 3 3 3 )
RO16 ? Distribution coefficients for Ni-59 ’ : 3 2
RO16 ? Contaminated zone (cm**3/g) ? 1.130E+03 * 1.000E+03 ? —-_— ? DCNUCC({11)
RO16 2 Unsaturated zone 1 (cm**3/g) * 4.210E+402 * 1.000E+03 °* — ? DCNUCU(11,1)
RO16 °* Unsaturated zone 2 (cm**3/g) > 4.200E+02 * 1.000E+03 * —— 3 DCNUCU(11,2)
RO16 * Unsaturated zone 3 (cm**3/g) 3 4.230E+402 * 1.000E+03 ?* —— * DCNUCU(11,3)
RO16 2 Unsaturated zone 4 (cm**3/g) > 4.190E+02 * 1.000E+03 ? —— ? DCNUCU(11,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 4.210E402 * 1.000E+03 °? ——— * DCNOUCU(11,5)
RO16 ? Saturated zone (cm**3/qg) * 4.190E+02 * 1.000E+03 °* ——— * DCNUCS(11)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 4.061E-04 * ALEACH(11)
RO16 ? Solubility constant. * 0.000E+00 * 0.000E+00 °* not used ? SOLUBK(11)

3 k] ) ] b ]
R016 * Distribution coefficients for Ni-63 * ’ : »
R016 * Contaminated zone (cm**3/g) * 1.000E+03 * 1.000E+03 * -—- * DCNUCC (12)
RO16 ? Unsaturated zone 1 (cm**3/g) * 1.000E+03 * 1.000E+03 * —— * DCRUCU(12,1)
RO16 ? Unsaturated zone 2 (cm**3/g) * 1.000E+03 * 1.000E+03 * —— * DCKNUCU(12,2)
RO16 ? Unsaturated zone 3 (cm**3/q) ®* 1.000E+03 * 1.000E+03 * —- * DCNUCU (12, 3)
RO16 ? Unsaturated zone 4 (cm**3/g) ®> 1.000E+03 * 1.000E+03 * — * DCRUCU(12,4)
RO16 * OUnsaturated zone 5 (cm**3/q) ®* 1.000E+03 * 1.000E+03 * —-— * DCNUCU(12,5)
RO16 ?* Saturated zone (cm**3/g) * 1.000E+03 * 1.000E+03 * -—- * DCNUCS({12)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 4.589E-04 * ALERCH(12)
ROl6 ? Solubility constant ® 0.000E+00 * 0.000E+00 * not used * SOLUBK(12)

» 3 ] 3 3
RO16 * Distribution coefficients for Pu-238 bt ’ s 3
RO16 * Contaminated zone (cm**3/g) 3 2.000E+03 * 2.000E+03 * -— 3 DCNUCC(16)
RO16 °* Unsaturated zone 1 (cm**3/g) ? 2.000E+03 * 2.000E+03 °* -~ * DCNUCU(16,1)
RO16 °* Unsaturated zone 2 (cm**3/g) 3 2.000E+03 * 2.000E+03 °* — 3 DCNUCU(16,2)
RO16 ? Unsaturated zone 3 (cm**3/q) * 2.000E+03 * 2.000E+03 °* — 3 DCNUCU (16, 3)
RO16 > Unsaturated zone 4 (cm**3/g) ? 2.000E+03 * 2.000E+03 * -—- * DCNUCU(16, 4)
RO16 * Unsaturated zone 5 (cm**3/q) 3 2.000E+03 * 2.000E+03 * — * DCKNUCU(16,5)
RO16 * Saturated zone (cm**3/g) 3 2.000E+03 * 2,000E+03 * — > DCNUCS(16)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.295E-04 3> ALEACH(16)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(16)
R0O16 * Distribution coefficients for Pu-239 b 3 3 b
RO16 ? Contaminated zone (cm**3/g) 3 3.360E+03 * 2.000E+03 * —— * DCRUCC(17)
RO16 * Unsaturated zone 1 (cm**3/g) * 9.470E+02 * 2.000E+03 °? -—— * DCNUCU(17,1)
RO16 ? Unsaturated zone 2 (cm**3/g) * 9.470E+02 * 2.000E+03 ? — * DCNUCU(17,2)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Summary (continued)

User 3 b Used by RESRAD  Parameter
Input 3 Dpefault * (If different from user input) Name

Menu ? Parameter

RO16 ° Unsaturated zone 3 (cm**3/g) 3 9,530E402 * 2.000E+03 ? -—- 3 DCNUCU(17,3)
RO16 °? Unsaturated zone 4 (cm**3/g) > 9.430E+02 * 2.000E+03 * -— 3 DCNUCU(17,4)
RO16 ? Unsaturated zone 5 (cm**3/g) 3 9.440E+402 * 2,000E+03 ? -— * DCNUCU(17,5)
RO16 ?* Saturated zone (cm**3/g) * 9.430E4+02 * 2.000E+03 * —— * DCNUCS(17)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1,366E-04 3 ALEACH(17)
RO16 * Solubility constant ? 0.000E+00 * 0.000E+Q0Q * not used * SOLUBK(17)
3 E ] 3 3 3
RO16 * Distribution coefficients for Pu-240 3 3 3 3
RO16 * Contaminated zone (cm**3/g) ¥ 2.000E+03 * 2,000E+03 * -—— 3 DCNUCC(18)
RO16 ?* Unsaturated zone 1 (cm**3/g) * 2,000E4+03 * 2,.000E+03 ? ——- ? DCNUCU(18,1)
RO16 3 Unsaturated zone 2 (cm**3/g) * 2.000E+03 * 2.000E+03 * - ? DCNUCU(18,2)
R016 * Unsaturated zone 3 (cm**3/g) 3 2.000E+03 * 2.000E+03 * —— ! DCNUCU(18,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 2.000E+03 * 2.000E+03 ? — 3 DCNUCU(18,4)
RO16 ? Unsaturated zone 5 (cm**3/g) ? 2.000E4+03 * 2,000E+03 ? -— * DCNUCU(18,5)
RO16 2 Saturated zone (cm**3/g) * 2.000E+03 * 2.000E+03 ? —— * DCNUCS(18)
RO16 Leach rate (/yr) ? 0.000E+00 * 0.000E+00 ? 2.295E-04 3 ALEACH(18)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK(18)
2 3 ] 3 3
RO16 * Distribution coefficients for Pu-241 3 » 3 »
R016 * Contaminated zone (cm**3/qg) * 2.000E+03 * 2.000E+03 * -— 3 DCNUCC(19)
RO16 *  Unsaturated zone 1 (cm**3/g) > 2.000E+03 * 2.000E+03 * -— > DCNUCU(19,1)
R016 * Unsaturated zone 2 (cm**3/g) * 2.000E+03 * 2.000E+03 * -— * DCNUCU(19,2)
RO16 * Unsaturated zone 3 (cm**3/g) 3 2.000E+03 * 2.000E+03 * -— * DCNUCU(19,3)
RO16 * - Unsaturated zone 4 (cm**3/g) 3 2.000E+03 * 2.000E+03 °* -— * DCNUCU(19,4)
R016 * Unsaturated zone 5 (cm**3/g) * 2.000E+03 * 2.000E+03 °* -— * DCNUCU(19,5)
RO16 ? Saturated zone (cm**3/g) * 2.000E+03 * 2.000E+03 °* — ? DCNUCS(19)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.295E-04 * ALEACH(19)
RO16 : Solubility constant * 0.000E+00 * 0.000E+00 ° not used * SOLUBK(19)
3 3 b ] 3
R016 * Distribution coefficients for Tc-99 : : 3 s
R016 * Contaminated zone (cm**3/g) 3 6.100E-02 * 0.000E+00 ? -—— 3 DCNUCC(23)
RO16 * Unsaturated zone 1 (cm**3/g) * 5.050E-01 * 0.000E+00 * -— 3 DCNUCU(23,1)
RO16 * Unsaturated zone 2 (cm**3/q) * 5.000E-01 * 0.000E+00 * ——— *» DCNUCU(23,2)
RO16 * Unsaturated zone 3 {(cm**3/g) *» 5.090E-01 ®* 0.000E+00 ? -——- ? DCNUCU (23, 3)
RO16 * Unsaturated zone 4 (cm**3/g) * 4.990E-01 * 0.000E+00 * -— * DCNUCU(23,4)
RO16 * Unsaturated zone 5 (cm**3/g) 3 4.990E-01 * 0.000E+00 °? -— 3 DCNUCU(23,5)
R016 * Saturated zone (cm**3/g) * 5.030E-01 * 0.000E+00 * -— * DCNUCS (23)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.172E+00 * ALEACH(23)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

Site-Specific Parameter Summary (continued)

. 3 User : 3 Used by RESRAD ? Parameter
Menu °* Parameter 3 Input * Default °* (If different from user input) ? Name

RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 ? not used ? SOLUBK(23)
RO16 ® Distribution coefficients for Zn-65 3 * 3 ’
RO16 * Contaminated zone (cm**3/g) 3 2.120E+04 * 0.000E+00 * - 3 DCNUCC(32)
RO16 ? Unsaturated zone 1 (cm**3/g) * 1.054E+03 * 0.000E+00 * -——- * DCNUCU({32,1)
RO16 °* Unsaturated zone 2 (cm**3/g) * 1.040E+03 * 0.000E+00 * —_— ? DCNUCU(32,2)
RO16 ? Unsaturated zone 3 (cm**3/q) ? 1.066E+03 * 0.000E+00 * —— 3 DCNUCU(32,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.039E+03 * 0.000E+00 * -—- * DCNUCU(32,4)
RO16 ? Unsaturated zone 5 (cm**3/g) * 1.037E+03 * 0.000E+00 * —— * DCNUCU(32,5)
RO16 * Saturated zone (cm**3/g) *> 1.049E+03 * 0.000E+00 °* -—— 3 DCNUCS (32)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ° 2.165E-05 * ALEACHK(32)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 °* not used * SOLUBK(32)
3 3 2 »
RO16 * Distribution coefficients for daughter Ac-227 » : » »
R016 * Contaminated zone (cm**3/g) * 8.240E+02 * 2.000E+01 ° -—- * DCNUCC( 1)
RO16 * Unsaturated zone 1 (cm**3/g) * 8.230E+02 * 2.000E+01 * -—- * DCNUCU( 1,1)
RO16 * Unsaturated zone 2 (cm**3/g) * B8.120E+02 * 2.000E+01 * — * DCNUCU{( 1,2)
RO16 * Unsaturated zone 3 (cm**3/g) * B.2B0E+02 * 2.000E+01 ? -—- * DCNUCO{ 1,3)
RO16 * Unsaturated zone 4 (cm**3/q) * 8.250E+02 * 2.000E+01 * -—- * DCNUCU( 1,4)
RO16 * Unsaturated zone 5 (cm**3/g) * B.120E+02 * 2,000E+01 * —— * DCNUCU( 1,5)
RO16 ? Saturated zone (cm**3/g) * B.170E+02 * 2.000E+01 * —-—— * DCNUCS( 1)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 5.569E-04 * ALERCH( 1)
RO16 : Solubility constant 3 0.000E+00 * 0.000E+00 ?* not used * SOLUBK{ 1)
3 ] 3 3
RO16 * pistribution coefficients for daughter Am-243 : ’ » ?
RO1l6 ?* Contaminated zone (cm**3/g) > 1.170E+04 * 2.000E+01 * —-— 3 DCNUCC( 4)
RO16 * Unsaturated zone 1 (cm**3/g) * 1.440E+03 * 2,.000E+01 * —— * DCNUCU( 4,1)
RO16 °* Unsaturated zone 2 (cm**3/g) * 1.420E+03 * 2.000E+01 * — * DCNUCU( 4,2)
RO16 * Unsaturated zone 3 (cm**3/g) * 1.430E+03 * 2.000E401 °* —— * DCNUCU( 4,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.430E+03 * 2,000E+01 * —— 3 DCNUCU({ 4,4)
R0O16 * Unsaturated zone S (cm**3/g) * 1.410E+03 * 2.000E+01 * — * DCNUCU( 4¢,5)
RO16 * Saturated zone (cm**3/g) * 1.430E+03 * 2.000E+01 * —— 3 DCNUCS( 4)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 3.922E-05 3 ALEACH( 4)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used » SOLUBK( 4)
3 ] ) ? 3
RO16 * Distribution coefficients for daughter Kp-237 ? ? : :
R0O16 * Contaminated zone (cm**3/g) * 1.710E+01 *~1.000E+00 * — * DCNUCC(13)
RO16 ? Unsaturated zone 1 (cm**3/g) * 1.690E+01 *-1.000E+00 ?* -— * DCNUCU({13,1)
R016 * Unsaturated zone 2 (cm**3/q) * 1.680E+01 *-1.000E+00 * — >

DCRUCU (13, 2)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

Site-Specific Parameter Summary (continued)

3 3 user ] 3
Menu ?

Used by RESRAD
* (1f different from user input) ?

Parameter

Parameter 3 Name

Input * Default

RO16 * Unsaturated zone 3 (cm**3/q) * 1.700E+01 >-~1.000E+00 ? .- * DCNUCU(13,3
RO16 °? Unsaturated zone 4 (cm**3/g) ? 1.680E+01 *-1.000E+00 °* —— * DCNUCU(13,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 1.680E+01 *-1,000E+00 3 --- ? DCNUCU(13,5)
RO16 * Saturated zone (cm**3/qg) * 1.690E401 *-1.000E+00 °* -—— * DCNUCS(13)
RO16 * Leach rate (/yr) ? 0.000E+00 * 0.000E+00 * 2.660E-02 * ALEACH(13)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK(13)
RO16 * Distribution coefficients for daughter Pa-231 » ’ : ’
RO16 ? Contaminated zone {(cm**3/g) * 3.790E+402 * 5.000E+01 * —— 3 DCNUCC (14)
RO16 ? Unsaturated zone 1 {(cm**3/g) * 3.750E+02 * 5.000E+01 * -— > DCNUCU(14,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 3.710E+02 * 5.000E+01 * -—- * DCNUCU(14,2)
RO16 ? Unsaturated zone 3 (cm**3/g) » 3.780E+02 * S.000E+01 * —-— * DCNUCU(14, 3}
RO16 * Unsaturated zone 4 (cm**3/g) * 3.710E+02 * 5.000E+01 * -—- * DCNUCU(14.4)
RO16 * Unsaturated zone 5 (cm**3/g) ? 3.700E4+02 * 5,000E+01 * -~ * DCNUCU(14,5)
RO16 * Saturated zone (cm**3/g) * 3.730E+02 * 5.000E+01 ? —— 3 DCNUCS (14)
RO16 °? Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.210E-03 * ALEACH({14)
R0O16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK(14)

) 3 3 3 3
RO16 ? Distribution coefficients for daughter Pb-210 ? ’ » ’
RO16 * Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 ° - * DCRUCC(15)
RO16 * Unsaturated zone 1 {(cm**3/g) * 1,000E+02 * 1.000E+02 ? -—- * DCRUCU(15,1)
RO16 > Unsaturated zone 2 (cm**3/g) * 1.000E+02 * 1.000E+02 ? == * DCNUCU(15,2)
RO16 * Unsaturated zone 3 (cm**3/g) * 1.000E+02 * 1.000E+02 3 -—- * DCNUCU(15,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.000E+02 * 1.000E+02 ? -— * DCNUCU(15,4)
RO16 * Unsaturated zone 5 (cm**3/g) ? 1.000E+02 * 1.000E+02 ? -—= ¥ DCNUCU(15,95)
RO16 * Saturated zone (cm**3/q) ? 1.000E+02 * 1.000E+02 ? -—- * DCNUCS(15)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 2 4.582E-03 * ALEACH(1S5)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK(15)

3 3 ? 3 3
R016 * Distribution coefficients for daughter Ra-226 » : : !
R016 * Contaminated zone {(cm**3/g) ®> 7.000E+01 * 7.000E+01 ° - * DCRUCC(21)
RO16 * Unsaturated zone 1 (cm**3/g) ? 7.000E+01 * 7.000E+01 ° - * DCNUCU(21,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 7.000E+01 * 7.000E+01 ? -—= * DCNUCU(21,2)
RO16 * Unsaturated zone 3 (cm**3/q) * 7.000E+01 * 7.000E+01 ? -—- * DCNUCU(21,3)
RO16 *  Unsaturated zone 4 {cm**3/g) * 7.000E+01 * 7.000E+01 ? -—- ? DCNUCU(21,4)
RO16 * Unsaturated zone 5 (cm**3/g) o * 7.000E+01 * 7.000E+01 °? - ? DCNUCU(21,5)
RO16 * Saturated zone (cm**3/g) . 3 7.000E+01 > 7.000E+01 °? -—- * DCNUCS(21)
RO16 *  Leach rate (/yr) ! 0.000E+00 * 0.000E+00 3 6.542E-03 * ALEACH(21)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 ° not used 3 SOLUBK(21)
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Summary (continued)

ES
b
.

3 3 User b 3 Used by RESRAD > Parameter
Menu * Parameter Input * Default * (If different from user input) * Name

-

3 3 3 3 3
RO16 * Distribution coefficients for daughter Ra-228 3 : : 3
RO16 * Contaminated zone (cm**3/g) * 7.000E+01 * 7.000E+401 ¢ — 3 DCRUCC({22)
RO16 * Unsaturated zone 1 (cm**3/g) 3 7.000E+01 * 7.000E+01 °* —— * DCNUCU(22,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 7.000E+01 * 7.000E+01 °* -—— 3 DCNUCU(22,2)
RO16 ? Unsaturated zone 3 (cm**3/g) 3 7.000E+01 * 7.000E+01 °* -— * DCNUCU (22, 3)
RO16 ? Unsaturated zone 4 {cm**3/g) * 7.000E+01 * 7.000E+01 * — 3 DCRUCD({22,4)
RO16 ? Unsaturated zone 5 (cm**3/g) 3 7.000E+01 * 7.000E+01 * -—— * DCNUCU(22,5)
RO16 ? Saturated zone (cm**3/g) * 7.000E+01 * 7.000E+01 ?* —— 3 DCNUCS (22)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 6.542E-03 3 ALEACH(22)
RO16 2 Solubility constant * 0.000E+00 * 0.000E+00 2 not used 3 SOLUBK({22)
RO16 ?* Distribution coefficients for daughter Th-228 b 3 s ?
RO16 » Contaminated zone (cm**3/g) *> 6.000E+04 * 6.000E+04 * -—- ? DCNUCC(24)
RO16 > Unsaturated zone 1 (cm**3/g) *> 6.000E+04 * 6.000E+04 °* -—- ? DCNUCU(24,1)
RO16 * Unsaturated zone 2 (cwm**3/g) * 6.000E+04 > 6.000E+04 ° -— ! DCNUCU(24,2)
RO16 * Unsaturated zone 3 (cm**3/q) * 6.000E+04 * 6.000E+04 * - * DCNUCU(24,3)
R016 * Unsaturated zone 4 (cm**3/g) 3 6.000E+04 * 6.000E+04 * -— 2 DCNUCU(24,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 6.000E+04 * 6.000E+04 * -— * DCNUCU(24,5)
RO16 *  Saturated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * -— * DCNUCS(24)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 7.649E-06 3 ALEACH(24)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 ? not used * SOLUBK(24)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Th-229 bd b 3 ’
RO16 2 Contarinated zone (cm**3/g) 3 5,720E+03 * 6.000E+04 * -— * DCNUCC(25)
RO16 * Unsaturated zone 1 (cm**3/g) * 5.810E+03 * 6.000E+04 ? -—- * DCNUCU(25,1)
R0O16 * Unsaturated zone 2 (cm**3/g) * 5.810E+03 * 6.000E+04 * ——— * DCNUCU (25,2}
RO16 * Unsaturated zone 3 (cm**3/g) * 5.880E+03 * 6,000E+404 °* -—- 3 DCNUCU(2S5,3)
R0O16 * Unsaturated zone 4 (cm**3/g) * 5,770E403 * 6.000E+04 ?* — 3 DCNUCU(25,4)
RO16 ? Unsaturated zone 5 (cm**3/q) *» 5.780E403 * 6.000E+04 °* ~——- 3 DCNUCU(25,5)
R0O16 * Saturated zone (cm**3/g) * 5,770E+03 ? 6.000E+04 ? - 3 DCNUCS (25)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 8.023E-05 3 ALERCH(2S)
RO16 2 Solubility constant * 0.000E+00 * 0.000E+00 °? not used ? SOLUBK(25)

] 3 k ] 3 ]
RO16 * Distribution coefficients for daughter Th-230 » : ? »
RO16 * Contaminated zone (cm**3/g) 2 6.000E+04 * 6.000E+04 ? -— 3 DCNUCC(26)
RO16 * Unsaturated zone 1 (cm**3/g) * 6.000E+04 * 6.000E+04 ? -—- ? DCNUCU(26,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 6.000E+04 * 6.000E+04 °* -—- ? DCNUCU(26,2)
R0O16 * Unsaturated zone 3 (cm**3/g) ? 6.000E+04 *> 6.000E+04 * --- * DCNUCU (26, 3)

Page 6-128



N N s
BRP LICENSE TERMINATION PLAN Revision 0

CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL 4/1/2003
CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 18
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Swmmary {(continued)
3 3 User 3 * Used by RESRAD 3 Pparameter
Menu ? Parameter 3  Input * Default ?* (If different from user input) °? Name

RO16 * Unsaturated zone 4 (cm**3/qg) * 6.000E+04 * 6.000E+04 ? -—- * DCNUCU(26,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 6.000E+04 * 6.000E+04 * - * DCNUCU (26, 5)
RO16 * Saturated zone (cm**3/g) > 6.000E+04 * 6.000E+04 * .- * DCNUCS (26)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 7.649E-06 * ALEACH (26)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 2 not used * SOLUBK(26)

3 ] 3 3 »
RO16 * Distribution coefficients for daughter Th-232 : ’ bd 3
R016 * Contaminated zone (cm**3/g) : > 6.000E+04 * 6.000E+04 ? —— ? DCRUCC({27)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 6.000E+04 * 6.000E+04 * —— * DCNUCU({27,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 6.000E+04 * 6.000E+04 ° ——— * DCNUCU(27,2)
R0O16 * Unsaturated zone 3 (cm**3/g) * 6.000E+04 * 6.000E+04 * -—— * DCNUCU(27,3)
RO16 ? Unsaturated zone 4 (cm**3/g) * 6.000E+04 ®* 6.000E+04 * -—— * DCNUCU (27, 4¢)
RO16 * Unsaturated zone 5 {cm**3/g) > 6.000E+04 * 6.000E+04 * -— * DCNUCU{27,5)
RO16 ? Saturated zone (cm**3/g) *> 6.000E+04 * 6.000E+04 * -— * DCNUCS({27)
RO16 2 Leach rate ({/yr) * 0.000E+00 * 0.000E+00 * 7.649E-06 * ALERCH({27)
RO16 ? Solubility constant > 0.000E+00 * 0.000E+00 * not used * SOLUBK({27)
RO16 * Distribution coefficients for daughter U-233 : 3 » »
RO16 * Contaminated zone (cm**3/g) * 1.260E+02 * 5.000E401 * -— ? DCRUCC(28)
RO16 * Unsaturated zone 1 (cm**3/g) * 1.260E+02 * 5.000E+01 * -—— 3 DCNUCU{28,1)
R016 * Unsaturated zone 2 (cm**3/g) * 1.240E+02 * 5,000E+01 °* -— * DCNUCU{28,2)
RO16 ? Unsaturated zone 3 (cm**3/g) * 1.260E+02 * 5,000E4+01 * — * DCNUCU({28, 3)
RO16 ? Unsaturated zone 4 (cm**3/g) * 1.260E+02 * 5.000E+01 °? ———— ? DCNUCU(28,4)
RO16 2 Unsaturated zone 5 (cm**3/g) * 1.240E+02 * 5.000E+01 * —-— * DCNUCU(28,5)
RO16 *  Saturated zone (cm**3/g) * 1.250E+02 * 5.000E+01 ° -——— * DCRUCS{28)
R0O16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 3.638E-03 * ALERCH({28)
R0O16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK(28)

3 ) ? 3 ]
R0O16 * Distribution coefficients for daughter U-234 ’ » » 3
R016 * cContaminated zone (cm**3/q) * 5.000E+01 * 5.000E+01 °* -—- * DCNUCC(29)
RO16 * Unsaturated zone 1 (cm**3/g) * $.000E+01 * 5.000E+01 — 3 DCNUCD{29,1)
RO16 * Unsaturated zone 2 (cm**3/q) 3 5.000E+01 * 5.000E+01 ? —— * DCNUCU(29,2)
RO16 * Unsaturated zone 3 (cm**3/g) * 5.000E+01 * 5,000E+01 * -— * DCNUCU(29,3)
RO16 * Unsaturated zone 4 (cm**3/g) 3 5.000E+01 * 5.000E+01 ?* -—- * DCNUCU(29,4)
RO16 * Unsaturated zone 5 (cm**3/g) * 5.000E+01 * S5,.000E+01 ?* —— * DCNUCU(29,5)
RO16 ? Saturated zone (cm**3/g) * 5.000E+01 * S.000E+01 * —-— * DCNUCS (29)
R0O16 * Leach rate (/yr) ® 0.000E+00 ?* 0.000E+00 * 9.151E-03 * ALEACH(29)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK(29)

3 ) 3 t »
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Surmary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD
Site-Specific Parameter Summary (continued)
3 : User ? : Used by RESRAD * Parameter
Menu ? Parameter » Input > Default * (If different from user input) ? Name

RO1l6
RO16
RO16
RO16
RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16
RO16
RO16
RO16
RO16

RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17

Distribution coefficients for daughter U-235
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/q)
Unsaturated zone 3 (cm**3/q)
Unsaturated zone 4 (cm**3/g)
Unsaturated zone 5 (cm**3/qg)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-236
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/g)
Unsaturated zone 3 (cm**3/g)
Unsaturated zone 4 (cm**3/g)
Unsaturated zone 5 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):
Outer annular radius (m), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:

I I I S I I I R R R R I R S O I T T I O R R R R P P P ")

1.260E+02
1.260E+02
1.240E+02
1.260E+02
1.260E+02
1.240E+02
1.250E+02
0.000E+00
0.000E+00

$5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
0.000E+00
0.000E+00

8.570E+03
2.350E-05
3.000E+01
$.500E-01
3.970E-01
6.670E-01
2.500E-01
1.000E+00

not used
not used
not used
not used
not used
not used
not used

5.000E+01
5.000E+01
$.000E+01
5.000E+01
$.000E+01
5.000E+01
5.000E+01
0.000E+00
0.000E+00

5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
5.000E+01
0.000E+00
0.000E+00

8.400E+03
1.000E-04
3.000E+01
4.000E-01
7.000E-01
5.000E-01
2.500E-01
1.000E+00

5.000E+01
7.071E+01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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3.638E-03
not used

9.151E-03
not used

>0 shows circular AREA.

DCNUCC (30)
DCRUCU(30,1)
DCNUCU (30, 2)
DCNUCU (30, 3)
DCNUCU (30, 4)
DCNUCU (30, 5)
DCNUCS (30).
ALEACH (30)
SOLUBK (30)

DCNUCC (31)
DCNUCU(31,1)
DCNUCU (31, 2)
DCNUCU ({31, 3)
DCNUCU (31, 4)
DCNUCU {31, 5)
DCNUCS (31)
ALEACH(31)
SOLUBK (31)

INHALR
MLIRH
ED
SHF3
SHF1
FIND
FOTD
FS

RAD SHAPE( 1)

RAD SHAPE( 2)

RAD_SHAPE( 3)

RAD SHAPE( 4)

RAD_SHAPE( S)

RAD_SHAPE( 6)

RAD SHAPE( 7)
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Summary : Evaluation of Potentizl Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Summary (continued)

* b User : : Used by RESRAD > Parameter
Menu ?* Parameter 3 Input 3 Default ?* (If different from user input) ? Nanme

RO17 *  Outer annular radius (m), ring 8: ? not used * 0.000E+00 ? -— * RAD_SHAPE( 8)
RO17 * Outer annular radius (m), ring 9: ®> not used * 0.000E+00 ? -—- * RAD_SHAPE( 9)
RO17 * Outer annular radius (m), ring 10: * not used * 0.000E+00 * — * RAD_SHAPE(10)
RO17 » Outer annular radius (m), ring 11: ® not used * 0.000E+00 * -— * RAD_SHAPE(11)
RO17 * Outer annular radius (m), ring 12: ?* not used * 0.000E+00 * - * RAD_SHAPE(12)
3 3 3 ? 3
RO17 ? Fractions of annular areas within AREA: b : » :
RO17 * Ring 1 * not used ?* 1,000E+00 * - ? FRACA( 1)
RO17 * Ring 2 * not used * 2.732E-01 ? -— * FRACA( 2)
RO17 * Ring 3 ! not used * 0.000E+00 * - 3 FRACA( 3)
RO17 ? Ring 4 ? not used * 0.000E+00 * ——- * FRACA( 4)
RO17 * Ring 5 ? not used * 0.000E+00 ? —— 3 FRACA( 5)
RO17 * Ring 6 ? not used > 0,.000E+00 ? -—- * FRACA( 6)
RO17 * Ring 7 * not used * 0.000E+00 * - * FRACA( 7)
RO17 ? Ring 8 ? not used 3 0.000E+00 ? -— * FRACA( 8)
RO17 * Ring 9 * not used * 0.000E+00 °* -—- * FRACA( 9)
RO17 2 Ring 10 * not used * 0.000E+00 °* —-— 3 FRACA(10)
RO17 ? Ring 11 * not used * 0.000E+00 * — * FRACA(1ll)
RO17 2 Ring 12 ® not used * 0.000E+00 * -—— 3 FRACA(12)
3 3 3 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 2.050E+02 * 1.600E+02 ? -— ? DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) 3 1.400E4+01 * 1.400E+01 °? -—- * DIET{2)
RO18 * Milk consumption (L/yr) ? not used * 9.200E+01 * -—- * DIET(3)
RO18 * Meat and poultry consumption (kg/yr) ? not used * 6.300E+01 * -— * DIET(4)
RO18 * Fish consumption {(kg/yr) 3 5.400E+00 * 5.400E+00 ? -—- * DIET(S)
RO18 °* Other seafood consumption (kg/yr) ? 9.000E-01 * 9.000E-01 ? == * DIET(6)
RO18 * Soil ingestion rate (g/yr) ? 1.820E+01 * 3.650E+01 ? - * SOIL
RO18 ® Drinking water intake (L/yr) o * 4.090E+02 * 5.100E+02 * -—- ? DWI
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * -— ? FDW
RO18 * Contamination fraction of household water ? not used ? 1.000E+00 °* -— * FHHW
R018 * Contamination fraction of livestock water ? not used * 1.000E4+00 ° -—- * FLW
R018 ? Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * -— * FIRW
RO18 ? Contamination fraction of aquatic food * 4.480E-01 * S.000E-01 * — * FR9
RO18 * Contamination fraction of plant food -1 -1 : 0.750E-01 * FPLANT
RO18 ? Contamination fraction of meat ?> not used -1 » --- * FMEAT
RO18 * Contamination fraction of milk > not used *-1 b -— 3 FMILK
3 3 3 3 3
RO19 ? Livestock fodder intake for meat (kg/day) * not used * 6.800E+01 °? - * LFIS
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Site-Specific Parameter Summary (continued)

User b : Used by RESRAD ? Parameter
Menu ? Parameter e Input 3 Default * (If different from user input) °* Name

RO19 * Livestock fodder intake for milk (kg/day) ? not used * 5,.500E+01 * -— 3 LFI6
RO19 ? Livestock water intake for meat (L/day) * not used * 5.000E+01 ? ~——- ’ LWIS
R019 * Livestock water intake for milk (L/day) * not used * 1,600E+02 °* -— ? ILWI6
RO19 * Livestock soil intake (kg/day) ? not used ?* 5.000E-01 ? -— L -3 ¢
RO19 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 °* - 3 MLFD
RO19 * Depth of soil mixing layer (m) * 2.320E-01 * 1.S00E-01 °? —-— > pM
RO19 * Depth of roots (m) * 1.220E+00 * 9.000E-01 * -— 3 DROOT
RO19 ® Drinking water fraction from groundwater * 1.000E+00 * 1.000E+00 * —— ? FGWDW
RO19 * Household water fraction from groundwater > not used * 1,000E+00 * —— ' FGWHH
RO19 * Livestock water fraction from groundwater * not used > 1.000E+00 ? — ? FGWLW
RO19 ? Irrigation fraction from groundwater * 1.000E+00 * 1.000E+00 * -— 3 FGWIR

3 3 b 3 ] ]
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) * 1.750E+00 * 7.000E-01 * --- *Yv(l)
R19B * Wet weight crop yield for Leafy (kg/m**2) ? 1.500E+00 * 1.500E+00 * -— ? YV(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) * not used * 1.100E+00 ? -—- * Yv(3)
R19B * Growing Season for Non-Leafy (years) ® 1.700E-01 * 1.700E-01 °* - * TE(1)
R19B * Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 * -—= * TE(2)
R19E * Growing Season for Fodder {years) ® not used * 8.000E-02 ° -— * TE(3)
R19B * Translocation Factor for Non-Leaty > 1.000E-01 * 1.000E-01 * —— * TIV(])
R19B * Translocation Factor for Leafy * 1.000E4+00 * 1,.000E+00 ° -— * TIV(2)
R19B * Translocation Factor for Fodder ® not used 3 1.000E+00 * -— ? TIV(3)
R19E * Dry Foliar Interception Fraction for Non-Leafy * 2,.500E-01 * 2,.500E-01 * — ®* RDRY({1)
R19B * Dry Foliar Interception Fraction for Leaty * 2.500E-01 * 2.500E-01 * —— 3 RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder ? not used 3 2.500E-01 ° ~——— * RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2,500E-01 * 2.500E-01 * -—— * RWET(1)
R198B ? Wet Foliar Interception Fraction for Leaty * 5.810E-01 * 2.500E-01 ? -—— * RWET(2)
R19B ? Wet Foliar Interception Fraction for Fodder ®> not used * 2.500E-01 * — * RWET(3)
R19B : Weathering Removal Constant for Vegetation * 3.280E+01 * 2.000E+01 * — ? WLAM

3 3 3 3

Cl4 2 C-12 concentration in water (g/cm**3) * 2.000E-05 * 2.000E-05 * ——— * C12WTR
Cl4 * C-12 concentration in contaminated soil (g/g) * 3.000E-02 * 3,000E-02 * -——- 3 cl2cz
Cl4 ? Fraction of vegetation carbon from soil * 2.000E~02 * 2.000E~-02 * — * CSOIL
Cl4 ? Fraction of vegetation carbon from air ® 9.800E-01 * 9.800E-01 * -——- * CAIR
Cl4 * C-14 evasion layer thickness in soil (m) 3 3.000E-01 * 3.000E-01 * -— 3 pMC
Cl4 * C-14 evasion flux rate from soil (1/sec) ®* 7.000E-07 * 7.000E-07 3 -—— 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) * 1.000E~10 * 1.000E-10 * -— 3 REVSN
Cl4 * Fraction of grain in beef cattle feed * 8.000E~01 * §.000E-01 * —_— * AVFG4
Cl4 ?* Fraction of grain in milk cow feed * 2.000E-01 * 2.000E-01 * — 3 AVFGS
Cl4 * DCF correction factor for gaseous forms 'of Cl4 * 8.B94E+0l * 8.894E+01 ° ——— * Co2r
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~

Revision 0
4M7/2003

RESRAD, Version 6.21

T« Limit = 0.5 year

Summary : Evaluation of Potential Dose from Discarded Radionuclides

File

Menu

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21

TITL
TITL
TITL

3
3
3
3
3
3
3
3
3
]
3
3
]
]
)
E ]
3
3
3
]
3
3
3
]
)
3
]
?
?
3
3
3

: DiscDose.RAD

Site-Specific Parameter Summary (continued)

Parameter P

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and qrain
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total 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 building air exchange rate (1/hr)
Height of the building (room) {(m)
Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points
Maximum number of integration points for dose
* Maximum number of integration points for risk

PECEC R I R T T I R T B R TR IR R T T TR B I I R

User
Input

1.400E+01
1.000E+00
1.000E+00
2.000E+01
7.000E+00
7.000E+00
1.000E+00
1.000E+00
4.500E+01

not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1024
17

01/16/2003 14:43 Page 22

> Default

1.400E+01
1.000E+00
1.000E+00
2.000E+01
7.000E+00
7.000E+00
1.000E+00
1.000E+00
4.500E+01

1.500E-01
2.400E+00
4.000E-01
1.000E-01
5.000E-02
3.000E-02

2.000E-06
3.000E-07
2.000E-06
2.000E+00
5.000E-01
2.500E+00
0.000E+00
3-1.000E+00
> 2,500E-01
1.500E-01

PR R R R I R TR VRN R TR R R R R I B

Used by RESRAD
(If different from user input)

» % W Y W B WY N WY WY N YD Y NN VSN WYY

Parameter
Name

STOR_T(1)
STOR_T{2)
STOR_T(3)
STOR_T (4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20OFL

DIFCV
DIFFL
DIFC2Z
HMIX
REXG
HRM

FAl
DMFL
EMANA (1)
EMANA (2)

NPTS
LYMAX

KYMAX
ttttt!ttiitttttttttttttttttt!tiitttttttttttttt1ti1t11tttlit11tttttttlilItttttti1Ittitti111111ttittttt1111ttitttitltttttttttitttt
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 23
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Summary of Pathway Selections

Pathway 2 User Selection
1 -- external gamma ? active
2 -- inhalation (w/o radon)? active
3 ~~ plant ingestion 3 active
4 -- meat ingestion 2 suppressed
5 -- milk ingestion 3 suppressed
6 -- aquatic foods ? active
7 -- drinking water ’ active
8 -~ soil ingestion s active
9 -- radon : suppressed

Find peak pathway
11itttttttt1111tttttttttttitttItttititttttitttttttt

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
AARRRRAAAARRARRXAARRRARARANR

Area: 150.00 square meters Ag-110m 3.000E-02
Thickness: 0.30 meters Am-241 6.650E-02
Cover Depth: 0.00 meters c-14 4.700E~-01
' Cm-243 6.010E-02
Cm-244 6.010E-02
Cs-134 2.220E-02
1-129 2.600E~01
Ni-59 2,.350E+00
Ri-63 4.000E~01
Pu-238 4.500E~02

Pu-239 4.000E-02
Pu-240 4.000E-02
Pu-241 7.250E+00
Tc-99 3.100E-01
Zn-65 6.870E-02

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2,500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
ARRARKARARRRARKARRARR AKX KR KA R KA AN R AR A KR X AR KA AR A AR KK AN KA N KA AN KRN

t (years): 0.000e+00 1.000E+00 3.C00E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.238E~01 1.653E-01 7.090E-02 3.267E-02 2.646E-02 2.199E-02 1.043E-08 1.488E-07
M(t): 1.295E-02 6.610E-03 2.836E-03 1.307E-03 1.0S8E-03 8.797E-04 4.173E-10 5.953E-09

Maximum TDOSE(t): 2.232E+00 mrem/yr at t = 84.0 i 0.2 years
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 24
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File s DiscDose.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 8.402E+D01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AXMAXAKIOUGAXARAR ROAOOUURKIER  RUOUUCAKRARNRAN  RUODUDARKERIOA  ARRNARNARARKARRE AKHIAARRRRNARNAAR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ruclide
KUK DUUAAXA ARKAXA RO XARMAR  RUUOUGAR AXARAR  RANKANANA JOUR  XNOUAURAR KRAXXR  RROUOUAKN KNRERER  RAXARARAAN RANMAN
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0Q.000E+00 0.0000 0.000E+00 0.0000
Am-241 1.114E-03 0.0005 1.259E-04 0.0001 0.000E+00 0.0000 1.113E-03 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 4.899E-04 0.0002
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0COE+00 0.0000
Cm-243 1.958E-03 0.0009 1.168E-05 0.0000 0.000E+00 0.0000 5.663E-05 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.534E-0S 0.0000
Cm-244 1.550E-07 0.0000 3.121E-06 0.0000 0.000E+00 0.0000 1.628E-05 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.209E-05 0.0000
Cs-134 3.933E-14 0.0000 2.279e-21 0.0000 O0.000E+00 0.0000 8.549E-17 0.0000 O©.000E+00 0.0000 ©.000E+00 0.0000 1.713E-18 0.0000
I-129 1.391E-17 0.0000 2.060E-21 0.0000 0.000E+00 0.0000 7.206E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.552E-18 0.0000
Ni-59 0.000E+00 0.0000 3.000E-08 0.0000 0.000E+00 0.0000 6.913E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.108E-06 0.0000
Ni-63 0.000E+00 0.0000 6.439E-09 0.0000 0.000E+00 0.0000 1.750E-05 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.804E-07 0.0000
Pu-238 1.637E-06 0.0000 4.346E-05 0.0000 0.000E+00 0.0000 3.827E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.684E-04 0.0001
Pu-239 5.200E-06 0.0000 8.288E-05 0.0000 O©.000E+00 0.0000 7.376E-04 0.0003 O0.000E+00 0.0000 0.000E+00 0.0000 3.247E-04 0.0001
Pu~-240 2.720E-06 0.0000 8.169E-05 0.0000 0.000E+00 0.0000 7.271E-04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 3.200E-04 0.0001
Pu-241 4.090E-03 0.0018 4.€68E-04 0.0002 0.000E+00 0.0000 4.129E-03 0.0018 (.000E+00 0.0000 0.000E+00 0.0000 1.817E-03 0.0008
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2n-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
f11fttt tittistet ftitft ftittfttt tititt fittifiit titfft titftiftt ffffet tttresfft fisftt tifttitft titftt tittifttt frffft
Total 7.171E-03 0.0032 8.156E-04 0.0004 0.000E+00 0.0000 7,249E-03 0.0032 0.000E+00 0.0000 0.000E+00 0.0000 3.179E-03 0.0014

&
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 25
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 8.402E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways*
Radio- AARMGUUOIOUUARA  AKNUUAKEXRRRARR  AAAKRXAROUUGUUAR  DUDUIKARKIAEARR  RAARAARRARBARARA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide
RUOUUE UOOOUK AXRARKA  EKXRXRXKNX XXARAX  ARRKUNMAN JSKMAR  ARAXARRAA RIARAK RUAMARARA ARRARRN RAXMAXARR AXMAMR ARAXAAAAN AXKARA
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.843E-03 0.0013
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00. 0.0000
Cm-243 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 2.072E-03 0.0009
Cm~-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0.0000 3.164E-05 0.0000
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.942E-14 0.0000
I-129 2.193eE+00 0.9821 6€.584E-04 0.0003 0.000E+00 0.0000 2.079E~02 0.0093 O0.000E+00 0.0000 O0.000E+00 0.0000 2,.214E+00 0.9918
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.027E-05 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.779E-05 0.0000
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0Q0 0.Q000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.962E-04 0.0003
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.150E-03 0.0005
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.132E-03 0.0005
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.050E-02 0.0047
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tt11eet tff11teet f11f1t ffffttftf tiffft fffffffst fifftf ftfttffff fitftt ftttifftt tiffet stffffitf tefftt fitfttetd fteftt
Total 2.193E+00 0.9821 ¢€.584E-04 0.0003 0.000E+00 0.0000 2.079E-02 0.0093 0.000E+00 0.0000 O0.000E+00 0.0000 2.232E+00 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 26
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AKARARIOUUAKKERRR ANAKKRNKKIUOUUA  RAKKUOUUANENRARN  RARKERNENRIOUAE  KANNKRNKXRARARRY BARRANARKNARRARE AAKARRAKKRARBRAN
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARARAR ARRARRANR AXANRR AXARRARAN RMRARR XARRARKARA AARAAR RRAAKRRARK RAAARRR

Ag-110m 1.360E-01 0.4202 7.984E-09 0.0000 0.000E+00 0.0000 3.287E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.098E-07 0.0000
Am-241 1.279E-03 0.0039 1.556E-04 0.0005 0.000E+00 0.0000 1.776E-03 0.0055 0.000E+00 0.0000 O.000E+00 0.0000 6.055E-04 0.0019
c-14 1.272e-07 0.0000 8.975E-07 0.0000 0.000E+00 0.0000 2.286E-04 0.0007 O0.000E+00 0.0000 0.000E+00 0.0000 1.130E-07 0.0000
Cm-243 1.519E-02 0.0469 9.612E-05 0.0003 0,.000E+00 0.0000 5.958E-04 0.0018 0.000E+00 0.0000 0.000E+00 0.0000 3.731E-04 0.0012
Cm-244 3.693E-06 0.0000 -7.710E-05 0.0002 0.000E+00 0.0000 4.762E-04 0.0015 0.000E+00 0.0000 0.000E+00 0.0000 2.982E-04 0.0009
Cs-134 7.499E-02 0.2316 4.603E-09 0.0000 O0.000E+00 0.0000 2.229E-04 0.0007 O0.000E+00 0.0000 O0.000E+00 0.0000 3.459E-06 0.0000
I-129 1,243e-03 0.0038 1,982E-07 0.0000 O0,000E+00 0.0000 8.929E-03 0.0276 O0.000E+00 0.0000 O0.000E+00 0.0000 1.493E-04 0.0005
Ni-59 0.000E+00 0.0000 3.34SE-08 0.0000 O0.000E+00 0.0000 9.949E-05 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 1.235E-06 0.0000
Ni-63 0.000E+Q0 0.0000 1.322E-08 0.0000 O.000E+00 0.0000 4.636E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 5.756E-07 0.0000
Pu-238 3.238E-06 0.0000 9.264E-05 0.0003 0.000E+00 0.0000 1.053E~03 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 3.590E-04 0.0011
Pu-239 5.288E-06 0.0000 9.048E-05 0.0003 O.000E+00 0.0000 1.039E-03 0.0032 0.000E+00 0.0000 O.000E+00 0.0000 3.545E-04 0.0011
Pu-240 2.798E-06 0.0000 9.047E-05 0.0003 0.000E+00 0.0000 1.039E-03 0.0032 0.000E+00 0.0000 0.000E+00 0.0000 3.544E-04 0.0011
Pu-241 1.692E-04 0.0005 3.213eE-04 0.0010 O0.000E+00 0.0000 .3.712E-03 0.0115 0.000E+00 0.0000 0.000E+00 0.0000 1.266E-03 0.0039
Tc-99 7.049E-06 0.0000 5.555E-09 0.0000 0.000E+00 0.0000 3.913E-03 0.0121 0.000E+00 0.0000 0.000E+00 0.0000 4.622E-07 0.0000
Zn-65 6.602E-02 0.2039 4.598E-09 0.0000 0.000E+00 0.0000 9.858E-04 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 1.541E-06 0.0000
11ttt tettfttes f1e81f fefftfitt ffffst tffffffff terttfs ffftfttfs fitfft Srfffftff fetfts ffftftfft Sfftfft ftftteitt tttttt
Total 2.949E-01 0.9110 9.248E-04 0.0029 0.000E+00 0.0000 2.412E-02 0.0745 0.000E+00 0.0000 0.000E+00 0.0000 3.768E-03 0.0116
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 27
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- RARMMAMMIOUUOUIKA  JUARARARKNUEANAR OORAANRANNXARRRAR ARAANOUIUIUARN  XAOUOUARARNARAE  KUOUUARRRXANRKK
Kuclide mrem/yr <fract. mrem/yr fract. wrem/yr fract., mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARKAN JARAAKNAR ANWAARA  KRMUGUOUAR RARRAN  ARAARARAA RAAMWAN  RAAANOUMN XARKAR NARAMARRAR RRAMRR
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 1.360E-01 0.4202
Am-241 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 O0.000E+00 0.0000 3.815E-03 0.0118
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.298E-04 0.0007
Cr-243 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.C00E+00 0.0000 1.625E-02.0.0502
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.551E-04 0.0026
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.522E-02 0.2323
I-129 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.032E-02 0.0319
Ni-59 0.000E+00 0.0000 0,000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.008E-04 0.0003
Ni-63 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 4.695E-05 0.0001
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.508E-03 0.0047
Pu~-239 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 0.Q00E+00 0.0000 1.490E-03 0.0046
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.487E-03 0.0046
Pu-241 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.468E-03 0.0169
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.921E-03 0.0121
2n-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000 6.701E-02 0.2070
tr1tftt fettteiet feeets fftftffst teetet tfftffttt feffts ffftefift feefft trttftftt feefft ftefffsss frefest fteffteef t1fite
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.238E-01 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 28
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalaticn Radon Plant Meat Milk Soil
Radio- AAMNAWAMANKEANRR ARAKMUANOUOOURE  ANARRRCGOUGIARRER  AARMANKKANNARNN  JOUAKAKNNKAXAARAR ARXAARANARRKNRRAN
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract.
RARNARRARA RRNAANA  NARNNARA ARAAAR ANARRARAR JAAANN ARARAAMRAA

Ag-110m 4.936E-02 0.2987 2,898E-09 0.0000 0.000E+00 0.0000 1.189E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.850E-07 0.0000
Am-241 1.277E-03 0.0077 1.553E-04 0.0009 0.000E+00 0.0000 1.767E-03 0.0107 0.000E+00 0.0000 0.000E+00 0.0000 6.045E-04 0.0037
c-14 3.131E-17 0.0000 2.202E-16 0.0000 O0.000E+00 0.0000 1.432E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.781E-17 0.0000
Cm-243 1.482E-02 0.0897 9.381E-05 0.0006 0.000E+00 0.0000 5.796E-04 0.0035 0.000E+00 0.0000 0.000E+00 0.0000 3.641E-04 0.0022
Cm-244 3.554E-06 0.0000 7.420E-05 0.0004 0.000E+00 0.0000 4.568E-04 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 2.869E-04 0.0017
Cs-134 5.357E-02 0.3242 "3.288E-09 0.0000 O0.000E+00 0.0000 1.587E-04 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 2.471E-06 0.0000
1-129 ©8.482e-04 0.0051 1.353E-07 0.0000 O.000E+00 0.0000 6.086E-03 0.0368 O0.000E+00 0.0000 O.000E+00 0.0000 1.019E-04 0.0006
Ki-59  0,.000E+00 0.0000 3.344E-08 0.0000 0.000E+00 0.0000 9.911E-05 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 1.235E-06 0.0000
Ni-63  0.000E+00 0.0000 1.311E-08 0.0000 0.000E+00 0.0000 4.585E-05 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 5.712E-07 0.0000
Pu-238 3,212E-06 0.0000 9.189E-05 0.0006 0.000E+00 0.0000 1.041E-03 0.0063 0.000E+00 0.0000 0.000E+00 0.0000 3.561E-0D4 0.0022
Pu-239 5.287E-06 0.0000 9.046E-05 0.0005 0.000E+00 0.0000 1.036E-03 0.0063 O0.000E+00 0.0000 0.000E+00 0.0000 3.544E-04 0.0021
Pu-240 2.797E-06 0.0000 9.044E-05 0.0005 0.000E+00 0.0000 1.036E-03 0.0063 O©.000E+00 0.0000 O0.000E+00 0.0000 3.543E-04 0.0021
Pu-241 3,793E-04 0.0023 3.326E-04 0.0020 0.000E+00 0.0000 3.827E-03 0.0232 0.000E+00 0.0000 0.000E+00 0.0000 1.309E-03 0.0079
Tc-99 8.032E-07 0.0000 6.329E~10 0.0000 0.000E+00 0.0000 4.SSO0E-04 0.0028 O©.000E+00 0.0000 0.000E+00 0.0000 5.266E-08 0.0000
2n-65 2,338E-02 0.1415 1.628E-09 0.0000 0.000E+00 0.0000 3.480E-04 0.0021 0.000E+00 0.0000 0.000E+00 0.0000 5.457E-07 0.0000
11111t tiie2281t t14204 fff1tefss fftfff ffffftss ffffft ftfffftst feifft tftefittt teefft fittfffft fiffft teftfttft feeeft
Total 1.437E-01 0.€693 9.289E-04 0.0056 O0.000E+00 0.0000 1.694E-02 0.1025 0.000E+00 0.0000 0.000E+00 0.0000 3.737E-03 0.0226

Page 6-139



. u 1“\/1‘
BR}ﬁCENSE TERMINATION PLAN Revision 0

CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL 4/1/2003
CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio~ AARMRIOUUUIANKENE RAXRMARKANERRKAN RANANKRNNRUNANNE ARKNKANKARKMAKEA AXARNKMAKNERNARE AAKMAKAAKAXARNAR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract.
KARARAR AXWIOUUGKN RXKKAR  ANRNANNEN RRANNA  RARKREAKA RRRARN  ARARKRARE RRKRAN ARREAR RRRREKRRE KENRKX
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.937E-02 0.2987
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.803E-03 0.0230
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.CO0E+00 0,0000 0.000E+00 0.0000 O.000E+00 0.0000 1.435E-13 0.0000
Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.586E-02 0.0960
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.21SE-04 0.0050
Cs-134 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S5.373E-02 0.3251
1-129 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.036E-03 0.0426
Ni-$9 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.004E-04 0.0006
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.644E-05 0.0003
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.492E-03 0.0090
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©0.000E+00 0.0000 O0.000E+00 0.0000 1.486E-03 0.0090
Pu-240 0,000E+00 0.0000 0.00C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.4683E-03 0.0090
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 5.848E-03 0.0354
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 4.5S9E-04 0.0028
2n-65 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0©,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.373E-02 0.1436
1111t titfttett tEfeft fetgftft ffftts fifftffft f1ffft Sfftstsss feffft ffttftift Sttt fftttteft titefs fttttftft fetftt
Total  0.000E+00 0.0000 0.000E+00 0.0000 0©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.653E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

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+00 years

Water Independent Pathways ({Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- ANAMANNNCOUGRNARK AARROUIOUUDARRR  AARXARAMAARMNARAR  RUOQUUORARARIARN  AXXKARARARRAREAR  ARRARKARARARKRAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARKAKRN JUOUUKAXKE ARXARA  AXAARARAN XXAAARA AXAMAR  AAAXARRAR KAXNAR ARRRRA

Ag-110m 6.500E-03 0.0917 3.816E~10 0.0000 0.000E+00 0.0000 1.555E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.437E-08 0.0000
Am-241 1.272E-03 0.0179 1.548E-04 0.0022 0.000E+00 0.0000 1.749E-03 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 6.025E-04 0.0085
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 1.412E-02 0.1991 8.936E-05 0.0013 0.000E+00 0.0000 5.485E-04 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 3.469E-04 0.0049
Cm-244 3.290E-06 0.0000 6.871E-05 0.0010 O0.000E+00 0.0000 4.203E-04 0.0059 0.000E+00 0.0000 0.000E+00 0.0000 2,657E-04 0.0037
Cs-134 2.733e-02 0.3855 '1.678E-09 0.0000 O0.000E+00 0.0000 8.045E-05 0,0011 O0.000E+00 0.0000 O0.00CE+00 0.0000 1.261E-06 0.0000
I-129  3.948E-04 0.0056 6.296E-08 0.0000 0.000E+00 0.0000 2.814E-03 0.0397 0.000E+00 0.0000 0.000E+00 0.0000 4.741E-05 0.0007
Ni-59 0.000E+00 0.0000 3.341E-08 0.0000 O0.000E+00 0.0000 9.837E-05 0.0014 0.000E+00 0.0000 O0.000E+00 0.0000 1.234E-06 0.0000
Ni-63 0.000E+00 0.0000 1.292E-08 0.0000 0.000E+00 0.0000 4.485E-05 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 5.625E~07 0.0000
Pu-238 3.160E-06 0.0000 9.041E-05 0.0013 0.000E+00 0.0000 1.017E-03 0.0143 0.000E+00 0.0000 0.000E+00 0.0000 3.504E-04 0.0049
Pu-239 5.285e-06 0.0001 9.043E-05 0.0013 0.000E+00 0.0000 1.029E-03 0.0145 0.000E+00 0.0000 0.000E+00 0.0000 3.543E-04 0.0050
Pu-240 2.795E-06 0.0000 9.038E-05 0.0013 0.000E+00 0.0000 1.028E-03 0.0145 0.000E+00 0.0000 0.000E+00 0.0000 3.541E-04 0.0050
Pu-241 7.691E-04 0.0108 3,536E-04 0.0050 0.000E+00 0.0000 4.034E-03 0.0569 0.000E+00 0.0000 O0.000E+00 0.0000 1.390E-03 0.0196
Tc-99 1.043E-08 0.0000 8.216E-12 0.0000 0.000E+00 0.0000 5.867E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 6.836E-10 0.0000
Zn-65 2,932E-03 0.0414 2,043E-10 0.0000 0.000E+00 0.0000 4.336E-05 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 6.846E-08 0.0000
ft111et fe1fteeet f121488 fffteits tiffft fefffffst fiffft ffftsiffs fitfff fettffifs tfffft ffffffffs fetfft S1fftfftf fitttf
Total 5.333E-02 0.7522 9.378E-04 0.0132 0.000E+00 0.0000 1.291E-02 0.1821 0.000E+00 0.0000 0.000E+00 0.0000 3.714E-03 0.0524

peuma
C e -
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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+00 years

Water Dependent Pathways

Water Fish .° Radon Plant Meat Milk All Pathways*
Radio- ARMAKUKARMARANAN AMAAMOUAKNAARR RUUOKARKOUOUUKR  OUKUOUUUDUGUIRA RARAOUUAIKARARY RRAKROURRARRERER
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARKAAAR AARAKNAN JAARRR  ARKAOUUAN JOOUAAX  JOUURAKANN REARRRN JUAANKAANRA AMARRA

RXARRA RARARX
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.501E-03 0.0917
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.779E-03 0.0533
c-14 0.000£+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0Q.000E+00 0.000C 0.000E+00 0.0000 Q.0Q0E+00 0.0000 0.000E+Q0 0.0000
Cm-243 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.510E-02 0.2130
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.581E-04 0.0107
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.741E-02 0.3867
I-129 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.256E-03 0.0459
Ni-59 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.964E-05 0.0014
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 4.543E-05 0.0006
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.461E-03 0.0206
Pu-23% 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.478E-03 0.0209
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.475E-03 0.0208
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.547E-03 0.0923
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.879E-06 0.0001
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 2,975E-03 0.0420
1f14tt tiftefses f11241 fffffetft fftft ftttffttf titfft teffffttt ffffft Sfffttfis fiftfs fffffffft fifttt fifffffft fifftt
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.090E-02 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AARAARARARARNANRN RERAARNAXRRRANAN ANRARARKARMANEAR RARKKARRNRANRARAN AARUAARIARKEARNA  RARRARARANANNEAR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRAARA ARARARNARAN RAAARAA ARNAKARAR AARRAA RARRRANAR XARAANR AKIAAR  ARAXARRAR ANAANR ARRARRARL
Ag-110m 5.386E-06 0.0002 3.164E-13 0.0000 0.000E+00 0.0000 1.259E-10 0,0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.020E-11 0.0000
Am-241 1.258E-03 0.0385 1.530E-04 0.0047 O0.000E+00 0.0000 1.688E-03 0.0517 0.000E+00 0.0000 0.000E+00 0.0000 5.956E-04 0.0182
c-14 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E4+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm~-243 1.190E-02 0.3644 7.539E-05 0.0023 0.000E+00 0.0000 4.519E-04 0.0138 0.000E+00 0.0000 0.000E+00 0.0000 2.926E-04 0.0090
Cm-244 2.514E-06 0.0001 5.253E-05 0.0016 O.000E+00 0.0000 3.142E-04 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 2.031E-04 0.0062
Cs-134 2.593E-03 0.0794 "1.593E~10 0.0000 0Q.000E+00 0.0000 7.458E-06 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-~07 0.0000
1-129 2.717E-05 0.0008 4.332E-09 0.0000 0.000E+00 0.0000 1.890E~04 0.0058 0.000E+00 0.0000 0.000E+00 0.0000 3.262E-06 0.0001
Ni-~-59 0.000E+00 0.0000 3.331E-08 0.0000 0.000E+00 0.0000 9.577E-05 0.0029 0.000E+00 0.0000 0.000E+00 0.0000 1.230E-06 0.0000
Ni-63 0.000E+00 0.0000 1.224E-08 0.0000 0.000E+00 0.0000 4.150E-05 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 5.330E-07 0.0000
Pu-238 2.986E-06 0.0001 8.541E-05 0.0026 0.000E+00 0.0000 9.382E-04 0.0287 0.000E+00 0.0000 0.000E+00 0.0000 3.310E-04 0.0101
Pu-239 5.279E-06 0.0002 9.033E-05 0.0028 0.000E+00 0.0000 1.003E-03 0.0307 0.000E+00 0.0000 0.000E+00 0.0000 3.539E-04 0.0108
Pu-240 2.789E-06 0.0001 9.017E-05 0.0028 0.000E+00 0.0000 1.001E-03 0.0306 0.000E+00 0.0000 0.000E+00 0.0000 3.532E-04 0.0108
Pu-241 1.861E-03 0.0570 4.118E-04 0.0126 0.000E+00 0.0000 4.570E-03 0.1399 0.000E+00 0.0000 0.000E+00 0.0000 1.612E-03 0.0493
Tc-99 2.601E-15 0.0000 2.049E-18 0.0000 0.000E+00 0.0000 1.429E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.705E-16 0.0000
2n-65 2.047E-06 0.0001 1.428E-13 0.0000 0.000E+00 0.0000 2.959E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.785E-11 0.0000
111181t t1fs2e2et titett fftffffss feffft ffffftift fifftst fittffits fftfft sfffstfsf teffts fftfifttf tefftf fttfftttf fiftit
Total 1.766E-02 0.5407 9.S87E-04 0.0293 0.000E+00 0.0000 1.030E~02 0.3153 0.000E+00 0.0000 0.000E+00 0.0000 3.747E-03 0.1147
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 33
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RRD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio~ AAMMANNNIOUANINAR ARARNOUUAOANAN  RAXANKAKNMAARNAA  KAARNAXNOUARNARE  RXOUAKARRARNRERRA  KAARANKARANRARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AXAANAN MUUOUUOU KXAKMA  JOUAXNERK KAANXA  MROUDUUKRA RAKNAR  ARXRNRRRK KARARN ARRRRR
Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.386E-06 0.0002
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.DO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.695E-03 0.1131
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000
Cm-243 0.000E+00 0.0000 O0.0C0E+00 0.0000 O0,000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.272E-02 0.3894
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.724E-04 0.0175
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.601E-03 0.0796
I-129 0.000E+00 0.0000 0,.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.195E-04 0.0067
Ni-59 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.703E~05 0.0030
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.205E-05 0.0013
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+0C 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.356E-03 0.0416
Pu-239 0.000E+00 0.0000 O,.000E+00 0.0000 O©0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.453E-03 0.0445
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.00GE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.447E-03 0.0443
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 €.456E-03 0.2588
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 1.431E-12 0.0000
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.077E-06 0.0001
111112t tites2tts tEftst ffitfftst frftif ftftfsfitf titfft ffffffffs ffttft perftffsft feeift fftffffit trfftt <fftttitst ftttft
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.090E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.267E-02 1.0000
*Sum of all water independent and dependent pathways.
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Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : Discbose.RAD

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 Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- RAOUOUARKRRARARR  AROUOUOUARKRRAR  JARRARAKARANARMA  KAAKARMRARRAANRA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
ARRRAAR WOGMAKNEN RUAKRA ARARRKNKRA ARRARE ARRNKBARE AXKRKA ARRRRR

Ag-110m 8.433E-15 0.0000 4.969E-22 0.0000 0.000E+00 0.0000 1.841E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.173E-20 0.0000
Am-241 1.217E-03 0.0460 1.481E-04 0.0056 0.000E+00 0.0000 1.521E-03 0.0575 0.000E+00 0.0000 0.000E+00 0.0000 S.764E-04 0.0218
Cc-14 0.000E+00 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 7.314E-03 0.2765 4.639E-05 0.0018 0.000E+00 0.0000 2.592E-04 0.0098 0.000E+00 0.0000 0.000E+00 0.0000 1.801E-04 0.0068
Cm-244 1.168E-06 0.0000 2.447E-05 0.0009 0.000E+00 0.0000 1.372E-04 0.0052 0.000E+00 0.0000 0.000E+00 0.0000 9.464E-05 0.0036
Cs-134 3.100E-06 0.0001 -1.908E-13 0.0000 0.000E+00 0.0000 8.315E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.434E-10 0.0000
I-129 1.297e-08 0.0000 2.068E-12 0.0000 0.000E+00 0.0000 8.402E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.557E-09 0.0000
Ri-59 0.000E+00 0.0000 3.304E-08 0.0000 0.000E+00 0.0000 8.842E-05 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 1.220E-06 0.0000
Ni-63 0.000E+00 0.0000 1.050E-08 0.0000 0.000E+00 0.0000 3.313E-05 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 4.571E-07 0.0000
Pu-238 2.538E-06 0.0001 7.259E-05 0.0027 0.000E+00 0.0000 7.424E-04 0.0281 0.000E+00 0.0000 O.000E+00 0.0000 2.813E-04 0.0106
Pu-239 5.260E-06 0.0002 9.003E-05 0.0034 0.000E+00 0.0000 9.307E-04 0.0352 0.000E+00 0.0000 0.000E+00 0.0000 3.527E~04 0.0133
Pu-240 2.770E-06 0.0001 8.956E-05 0.0034 0.000E+00 0.0000 9.259E-04 0.0350 0.000E+00 0.0000 O0.000E+00 0.0000 3.509E-04 0.0133
Pu-241 3.473E-03 0.1313 4.930E-04 0.0186 0.000E+00 0.0000 5.073E~-03 0.1918 0.000E+00 0.0000 0.000E+00 0.0000 1.922E-03 0.0727
Tc-99  0.000E+00 0.0000 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2n-65 1.967E-15 0.0000 1.377E-22 0.0000 0.000E+00 0.0000 2.657E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.615E-20 0.0000
11111t tiiit1eed tetgft firttffis $iffft tfsffteft feffft ffftettft trittt titstfft teiift frtrtfitt tettts fttrrttst fiftit
Total  1.202E-02 0.4543 9.642E-04 0.0364 0.000E+00 0.0000 9.711E-03 0.3671 0.000E+00 0.0000 0.000E+00 0.0000 3.760E-03 0.1421
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 35
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr -and Fraction of Total Dose At t = 3,000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio- AARNMAARAXKNAAAN JARXAARNAMANAARA ARMAMRJOORKNARNAN RARKANEKMANNNAAR AAANMKAANARENNNN  AANAMAARRNANARNA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAAROUK KXNARNKKRR XARMAR JARRANARR ARRAXMA RAANAAARA RAAAMAR RAMRMRAAR AAMAAR  AAKARRNRN AANARX AXAMNARKA ARMAAR KARRARANN AMARKX
Ag-110m 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.433E-15 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.463E-03 0.1309
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cr-~243 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.800E-03 0.2948
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.575E-04 0.0097
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.108E-06 0.0001
1-129 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O.C00E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.855E-08 0.0000
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.967E-05 0.0034
Ni-63 0.000E+00 0.0000 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.360E-05 0.0013
Pu-238 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 1.099E-03 0.0415
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.379E-03 0.0521
Pu-240 0.000E+00 0.0000 0.000E4+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.369E-03 0.0518
Pu-241 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.096E-02 0.4144
Tc-99 1.124E-19 0.0000 8.579E~-24 0.0000 0.000E+00 0.0000 3.352E-21 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 1.158E-19 0.0000
Zn-65 0,.000E4+00 0.0000 0.000E+00 0.0000 O0.0CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£E+00 0.0000 1.993E-15 0.0000
111118t teittett fefeef fffftfftf fffftt sftfttfft ffffft sfffsfftft fifffsr ffsttffts fesfft fffstffts ffffft fffftfift ffftft
Total 1.124E-19 0.0000 8.579E-24 0.0000 0.000E+00 0.0000 3.352E-21 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.646E-02 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Ppage 36
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

¥ater Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- ARMANMANRXNMXMMAR AARAANNUUOOANANER  ANRARNARANARARAAY RANNIOURRANAXAAAN RRXNAMAARAAANRAR  KEARXAXAXRANNARA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
KOO ARKARREAR AXARRN  ARUUOANAK JARXER UMK ARIARA  KROUOUAKAR JUAAKA  AXNUODER XARARR  KRXARNAAR

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 1.085E-03 0.0493 1.135E-04 0.0052 0.000E+00 0.0000 1.004E-03 0.0456 0.000E+00 0.0000 0.000E+00 0.0000 4.418E-04 0.0201
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 1.324E-03 0.0602 7.372E-06 0.0003 O.DOOE+00 0.0000 3.592E-05 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 2.B862E-05 0.0013
Cm-244 8.878E-08 0.0000 1.702E-06 0.0001 O©,000E+00 0.0000 9.407E-06 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 6.599E~06 0.0003
Cs-134 1.805E-16 0.0000 9.755E-24 0.0000 O0.000E+00 0.0000 3.660E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 <7.332E-21 0.0000
I-129 3.084E-20 0.0000 4.229E-24 0.0000 0.000E+00 0.0000 1.479E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.185E-21 0.0000
Ni-59 0.000E+00 0.0000 2.759E-08 0.0000 O0.0CO0E+00 0.0000 6.358E-05 0.0029 0.000E+00 0.0000 0.000E+00 0.0000 1.019E-06 0.0000
Ni-63 0.000E+00 0.0000 5.273E-09 0.0000 O0.000E+00 0.0000 1.433E-05 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 2,296E-07 0.0000
Pu-238 1.437E-06 0.0001 3.534E-05 0.0016 0.000E+00 0.0000 3.111E-04 0.0141 0.000E+00 0.0000 0.000E+00 0.0000 1.369E-04 0.0062
Pu-239 5.176E-06 0.0002 7.653E-05 0.0035 O0.000E+00 0.0000 6.811E-04 0.0310 O0.000E+00 0.0000 0.000E+00 0.0000 2.998E-04 0.0136
Pu-240 2.705E-06 0.0001 7.523E-05 0.0034 O0.000E+00 0.0000 6.696E-04 0.0304 O0.000E+00 0.0000 0.000E+00 0.0000 2.947E-04 0.0134
Pu-241 4.024E-03 0.1830 4.230E-04 0.0192 0.000E+00 0.0000 3.741E-03 0.1701 0.000E+00 0.0000 0.000E+00 0.0000 1.646E-03 0.0749
Tc-99 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Zn-65 0.000E+00 0.0000 O.O0C0E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
111181t tite11tet fEt8ts titfftfss ffttft ffffttfft t1fftet ffteffftt fetets ttffitftt tffftt Hffffffff fftff <fftfieftt fetift
Total  6.443E-03 0.2929 7.327E-04 0.0333 0.000E+00 0.0000 6.530E-03 0.2969 0.000E+00C 0.0000 0.000E+00 0.0000 2.856E-03 0.1299
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Ppage 37
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- ANANARNNOUOUUIAN JOUAKIAXAXRKARAR  ARARKKMERMIOUMA  OUOAARDUUUOUARARN  RAKRARRERRRIANARR  RXUXARXRRRARRERR
Kuclide wmrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
AANRNRN KMUANARMAA XAMRASAN JUSHAKMAAR ARMAAR AARMANANA KANAME RRAMRXKRX AXARMA ARANNARAR ARMARRR

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.644E-03 0.1202
C-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
_Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.396E-03 0.0635
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.780E-05 0.0008
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1,.808E-16 0.0000
I-129 5.379E-03 0.2446 1.624E-06 0.0001 0.000E+00 0.0000 5.132E-05 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 5.431E-03 0.2470
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.462E-05 0.0029
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 1.456E-05 0.0007
Pu-238¢ 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.848E-04 0.0220
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.063E-03 0.0483
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.042E-03 0.0474
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.Q000E+00 0.0000 9.83SE-03 0.4472
Tc-99  0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tittett teffttett f120f fffgffds f11f8f ffffffffs ffffff fffftfffs fifftt fitftfftf tfftft ffftfffif ffifff ftfftfges ftefss
Total 5.379E-03 0.2446 1.624E-06 0.0001 0.000E+00 0.0000 5.132E-05 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 2.199E-02 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 38
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- RARARANMAKKARAAR AANRMNAANARRAMAANRA AXEARRGUURNRNY  AUOUOUOUOUUARAR  JORAARARARARARKAR  AXAXKXAXARANNANR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRAARA ARRARMANR AAMMAK RARARRNAN XMUAMAR RANANANEA AMAXAN JOUOUOARE RAXAKA  ARKANRAEN

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.558E-09 0.1494 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3,.138E-12 0.0003 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.622E-12 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-134 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
I-129 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.261E-10 0.0121 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.673E-12 0.0006 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.324E-10 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.420E-09 0.1361 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.349E-09 0.1293 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.831E-09 0.5590 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tit111f 111111111 f1112s grfttetes fefffs fitftefef ffftesr Stgfftfff feffft Sifffffff ffffft tfttftttt t1tftt ttiftftst ffftfs
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.043E-08 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 39
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- AMMAWUUAARANNAR RAROUOUOUUOUARKE  AUOUDUOUOODUIKIAR  ANNUDUUOUUIUARE  JOODUARERREAR  RARMAKRARKARANAA

Nuclide mrem/yr fract. mrem/yr £fract. mrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr fract. mrem/yr fract.
RUARAR OUOUARK JOMAAR  JUODULKR KAXARA  KANKMANRA BAKMAR ANMARK

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,.000E+00 0.0000 1.SS8E-09 0.1494
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.138E-12 0.0003
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.622E-12 0.0005
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£E+00 0.0000 0.000E+00 0.0000
1-129 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.261E-10 0.0121
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.673E-12 0.0006
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.324E-10 0.0127
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 1.420E-09 0.1361
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.349E-09 0.1293
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+C0 0.0000 5.831E-09 0.5590
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2n-65 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
t11e14t tfftettts teftff Stfftstfs feifts titfrfffts tfttft fffffttit feffft siffsfftst fftfft Ltffeftst tftstf feffstffsf tfgtft
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.043E-08 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 40
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

Waterzlédependent Pathways (Inhalation excludes radon)

Ground Inhalation o Radon Plant Meat Milk Soil

Radio- AMUANNGUARERAAAA JAARARUOUARAAXAR AXRUOUOUOUIIARAE  UOUCOUSIOCERRERRR  XERMARRANANRNANAY  JRNAXAXERANRNARXN

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
RRRAARA RARANARAR RARNAR RAAKMARRAR KAXARA ARARRRARK ANRANR ARRNAR  RARMAMNAN RARXAR JUANKAMRA XAV

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm~-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-~134 0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
I-129 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tc-99  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Zn-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1112211 tefttetts t1828f fefttefets fitfft fitftffft frfftt ffttfgftt feffff ftttttfft fettet tfftttfff fetftt ttfttfftf fetttf
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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RESRAD, Version 6.21 T« Lirit = 0.5 year 01/16/2003 14:43 Page 41
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File ¢ DiscDose.RAD

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio- AMAKAANMOUUIAKA AXROUUOUUOIAR  RUUOUUUDUIOOUOOL  XRAUUOUDIRKEARA  AARRANNARRKARRAN  ARRARARXKARAAREAR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
KANKARR ARMKANRAMX RRAAKAN UOUOOOGEX XAXNKAN  OUAKRXAXER ARRAAR JANAAKAAAN AAMXAX  QOUKKUAA XARARE  KRXARKAAA KARKAA

Ag-110m 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Am-241 2.059E-08 0.1384 6.972E-12 0.0000 0.000E+00 0.0000 1,938E~10 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 2.079E-08 0.1397
Cc-14 0.000E400 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cm-243 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C0 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000
Cm-244 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
I-129 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000
Ni-59 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-241 1.268E-07 0.8520 4.296E-11 0.0003 0.000E+00 0.0000 1.194E-09 0.0080 O0.000E+00 0.0000 0.000E+00 0.0000 1.280E-07 0.8603
Tc-99 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2n-65 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tittttt tiftftess f1228s gttftteet fifffs ffffffftf tifftt stftfstft feefff <tfftffftf frtttt tettftfef tfttff Sfffifftf tfttfs
Total 1.474E-07 0.9903 4.994E-11 0.0003 0.000E+00 0.0000 1.387E-09 0.0093 0.000E+00 0.0000 0.000E+00 0.0000 1.488E-07 1.0000

*Sum of all water independent and dependent pathways.

Page 6-152



BR\F{ICENSE TERMINATION PLAN ~

CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL

CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

Revisloﬁ‘u/;
4112003

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 42
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

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

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

(1) (J) Fraction* t= 0,000E+00 1.000E+00 3.000E+00 1.000E+01 3,000E+01 1.000E+02 3.000E+02
ARRARAN ARARARR KRAARARAR ARRARNAAR BARAKNARR JAARNARAR AARMARMAA RARNAMRRN ARARKARAR RAXAXKARN
Ag-110m Ag-110m 1.000E+00 4.535E+00 1.646E+00 2.167E-01 1.795E-04 2.811E-13 4.064E-44 0.000E+00

Am-241 RAm-241 1.000E+00 5.737E-02 5.719E-02 5.682E-02 5.556E-02 5.207E-02 3.976E-02 2.343E-08
Am-241 Np-237 1.000E+00 1.330E-07 3.993E-07 9.086E-07 2.458E-06 5.346E-06 7.319E-06 4.072E-12
Am-241 U-233 1.000E+00 1.511E~-15 8.635E-15 4.017E-14 3.107E-13 2.025E-12 9.670E-12 2.344E-17
Am-241 Th-229 1.000E+00 4.055E-18 6.017E-17 6.903E-16 1.731E-14 3.633E-13 7.978E-12 2.547E-18
Am-241 4DSR()) 5.737E-02 5.719E-02 5.682E-02 5.556E-02 5.207E-02 3.976E-02 2.343E-08

Cc-14 c-14 1.000E+00 4.888E-04 3.052E-13 1.838E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Cm-243 Cm-243 9.976E-01 2.697E-01 2.632E-01 2.507E-01 2.112E-01 1.294E-01 2.313E-02 9.689E-12
Cm~-243 Pu-239 9.976E-01 5.202E-07 1.559E-06 3.552E-06 9.666E-06 2.136E-05 2.879E-05 4.215E-11
Cm-243 0©0-235 9.976E-01 1.572E-15 1.091E-14 5.666E-~14 4.754E-13 3.358E-12 2.109E-11 5.832E-19
Cm-243 Pa-231 9.976E-01 1.230E-20 1.916E~-19 2.244E-18 5.626E-17 1.138E-15 2.082E-14 3.347E-19
Cm-243 Ac-227 9.576E-01 1.707e-22 5.043E-21 1.214E-19 B8.592E-18 4.775E-16 2.598E-14 3.836E-20
Cm-243 A4DSR(Jj) 2.697E-01 2.632E-01 2.507E~01 2.112E-01 1.295E-01 2.316E-02 5.184E-11

Cm-243 Cm-243 2.400E-03 6.489E-04 6.332E-04 6.030E-04 5.081E-04 3.114E-04 5.566E-05 2.331E-14
Cm-243 Am-243 2.400E-03 4.842E-08 1.438E-07 3.277E~07 9.037E-07 2.088E-06 3.538E-06 3.419E-13
Cm-243 Pu-239 2.400E-03 4.000E-14 2.777E-13 1.438E-12 1.197E-11 €,263E~11 4.484E-10 2,476E-15
Cm-243 U-235 2.400E-03 8.891E-23 1.326E~21 1.526E~20 3.856E~19 8.249E-18 1.937E-16 2.007E-23
Cm-243 Pa-231 2.400E-03 5.449E-28 1.772E-26 4.520E-25 3.387E-23 2.043E-21 1.33SE-19 7.475E-24
Cm~-243 RAc-227 2.400E-03 6.517E-30 3.903E-28 1.994E-26 4.184E-24 6.991E-22 1.409E-19 7.759E-25
Cm-243 #DSR(J) 6.490E-04 6.334E-04 6.033E-04 5.090E-04 3.135E-04 5.920E-05 3.677E-13

Cm-244 Cm-244 1.000E+00 1.423E-02 1.366E-02 1.260E-02 9.491E-03 4.219E-03 2.255E-04 1.083E-13
Cm-244 Pu-240 1.000E+00 1.907E-06 5.682E-06 1.276E-05 3.314E-05 6.530E-05 7.065E-05 9.344E-11
Cm-244 U-236 1.000E+00 1.849E-15 1.279E-14 6.540E-14 5.179E-13 3.121E-12 1.139E-11 2.379E-17
Cm-244 Th-232 1.000E+00 1.798E-25 2.593E-24 2.907E-23 6.982E-22 1.327E-20 2.011E-19 1.154E-24
Cm-244 Ra-228 1.000E+00 4.093E-25 1.240E-23 2.936E-22 1.831E-20 7.298E-19 2.000E-17 2.221E-23
Cm~-244 Th-228 .1.000E+00 3.691E-26 2.151E-24 9.803E~23 1.331E-20 8.544E-19 2.898E-17 4.740E-25
Cm-244 A4DSR{J) 1.423E-02 1.367E-02 1.261E-02 9.524E-03 4.284E-03 2.961E-04 9.355E-11

Cs-134 Cs-134 1.000E+00 3.388E+00 2.420E+00 1.235E+00 1.172E-01 1.400E-04 8.146E-15 0.000E+00
1-129 1-129 1.000E+00 3.970E-02 2.706E-02 1.252E-02 6.441E-04 3.790E-07 2.089E-02 2.604E-35
Ni-59 Ni-59 1.000E+00 4.287E-05 4.272E-05 4.240E-05 4.129E-05 3.816E-05 2.750E-05 5.365E-11
Ri-63 Ni-63 1.000E+00 1.174E-04 1.161E-04 1.136E-04 1.051E-04 8.400E-05 3.641E-05 1.668E-11
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1.000E+03
RXKKRARAA
0.000E+00

0.000E+00
3.120E-07
6.652E-10
1.311E-11
3.126E-07

0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
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CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL
CRITERIA FOR LICENSE TERMINATION
Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

Revisionv—
4M12003

RESRAD, Version 6.21

Summary : Evaluation of Potential Dose from Discarded Radionuclides
¢ DiscDose.RAD

File

Parent
(1)

Pu-238
Pu-238
Pu-238
Pu-238
Pu-238
Pu-238
Pu~-239
Pu-239
Pu-239
Pu-239
Pu-239

Pu-240
Pu-240
Pu-240
Pu-240
Pu-240
Pu-240

Pu-241
Pu-241
Pu-241
Pu-241
Pu-241
Pu-241

Pu-241
Pu-241
Pu-241
Pu-241
Pu-241

Tc-99
Zn-65

1t1teet ff11111

Product Branch

T« Limit = 0.5 year

01/16/2003 14:43 Page 43

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

{3) Fraction* t= 0.000E+00 1.000E+00
KUK OUAKRAR JUARKAARA MASNARKAR
Pu~-238 1.000E+00 3.351E-02 3.316E-02
U-234 1.000E+00 5.432E-09 1.618E-08
Th~230 1.000E+00 2.561E-14 1.745E-13
Ra-226 1.000E+00 2.237E-15 3.347E-14
Pb~210 1.000E+00 1.269E-18 3.343E-17
¥DSR(J) 3.351E-02 3.316E-02
Pu-239 1,000E+00 3.724E-02 3.715E-02
U-235 1.000E+00 1.650E-10 4.943E-10
Pa-231 1.000E+00 1.759E-15 1.273E-14
Ac-227 1.000E+00 2.939E~17 4.232E-16
aDSR(]) 3.724E-02 3.715E-02
Pu-240 1.000E+00 3.718E~02 3.708E-02
U-236 1.000E+00 5.294E~11 1.582E-10
Th-232 1.000E+00 6.744E-21 4.596E-20
Ra-228 1.000E+00 1.938E-20 2.841E-19
Th-228 1.000E+00 2.074E~21 $.909E-20
ADSR () 3.718E~02 3.70BE-02
Pu-241 1.000E+00 7.089E~04 6.739E~-04
Am-241 1.000E+00 4.527E~05 1.327E-04
¥p-237 1.000E+00 6.928E~11 4.846E-10
U-233  1.000E+00 6.581E-19 7.835E-18
Th-229 1.000E+00 1.295E~21 3.937E-20
4DSR(J) 7.542E-04 8.066E-04
Pu-241 2.450E-05 1.737E-08 1.651E-08
Np-237 2.450E-05 3.208E-12 9.436E-12
U-233  2.450E-05 3.655E-20 2.060E-19
Th-229 2.450E-05 9.842E-23 1.446E-21
#DSR(J) 1.737E-08 1.652E-08
Tc-99  1.000E+00 1.265E-02 1.4112{93
Zn-65 1.000E+00 9.754E-01 3.454E-01

111i181£t t1f11111s f11e1t81t

DSR{
3.000E+00

3t)
1.000E+01

RRRARNARA RARAKKARX

3.247E-02
3.699E-08
9.011E-13
3.864E-13
7.410E-16
3.247E~02
3.696E-02
1.149E-09
6.780E-14
4.762E-15
3.696E-02

3.688E-02
3.645E-10
2.383e-19
3.120E-18
1.249e-18
3.688E-02

6.089E-04
2.941E-04
2.456E-09
7.664E-17
9.603E-19
9.030E-04

1.492e-08
2.051E-11
9.296E-19

3.017E-02
1.031E-07
7.638E-12
9.812E-12
4.886E-14
3.017E-02
3.631E-02
3.401E-09
5.935E-13
1.172g-13
3.631E-02

3.619E-02
1.044E-09
2.054E-18
6.692E-17
5.573E-17
3.619E-02

4.270E-04
7.393E-04
1.839e-08
1,607E-15
6.723E-17
1.166E-03

1.046E-08
4.710E-11
' 6.466E-18

{mrem/yr)/ (pCi/g)

3.000E+01 1.000E+02
RAEARARARA

3.000E+02

1.000E+03

KARKARRRA ARRMARARA KAAANRKAM

2.442E-02 1.077E-02
2.418E~-07 3.479E-07
5.593E-11 3.436E-10
2.114E-10 4.805E-09
2.516E-12 1.052E-10
2.442E-02 1.077E-02
3.447E-02 2.656E~02
9.509E-09 2.736E-08
4.592E-12 3.513E-11
2.391E-12 4.922E-11
3.447E-02 2.656E-~02

3.423E-02 2.606E-02
2.651E-09_5.132E~09
1.581E-17 1.143E-16
9.901E-16 1.175E-14
1.238E-15 1.726E-14
3.423E-02 2.606E-02

1.546E-04 4.092E-06
1.357E-03 1.352E-03
9.401E-08 2.286E-07
2.532E-14 2.417E-13
3.530E-15 1.666E-13
1.512E-03 1.356E-03

3.788E-09 1.002E-10
6.389E-11 1.618E-11
3.154E-17 6.439E-17

1.623e-20 3.762E-19
1.494E-08 1.051E-08

1.896E-05 4.618E-12

4.331E-02 3.023E-05
111151181 111112818

6.382E-18
3.852E-09

3.735E-19

2.902E-14
111111111

7.653E-17
1.164E-10

0.000E+00

0.000E+00
111111118

*Branch Fraction is the cumulative factor for she j‘'t principal radionuclide daughter:
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.

Page 6-154

2.943E-09
2.094E-13
7.863E-16
2.819E-15
2.910e-15
2.943E-09
3.549E-08
5.399E-16
3.540E-16
4.168E-17
3.549E-08

3.373E-08
8.787E-15
4.758E-22
9.196E-21
1.965E-22
3.373e-08

3.610E-16
8.041E-10
1.397E-13
7.515E-19
7.459E-20
8.043E-10

8.844E-21
6.407E-20
3.784E-23
9.167E-24
7.296E-20

0.000E+00

0.000E+00
23083894

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
1.764E-08
1.945e-11
3.76%9E-13
1.766E-08

0.000E+00
1.599E-23
2.640E-15
5.643E-17
2.697E-15

0.000E+00

0.000E+00
11111111

CUMBRF(j) = BRF{1)*BRF(2)* ... BRF{j).
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CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL

CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RevislonU~
4172003

RESRAD, Version 6.21 T« Limit = 0.5 year’ 01/16/2003 14:43 Page 44
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD boH

o
single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2,500E+01 mrem/yr

Nuclide
(1) t= 0.000E+00 1.000E+00 3.000E400 1.000E+01 3.000E+01 1.000E+02 3.000E+02
ROOUOUOOL RAARRARAA  ANOUOMAR OOV KIUODUARX AXARRANAR  AARARRAAR
Ag~-110m 5.513E4+00 1.519E+01 1.154E+02 1.393E4+05 8.893E+13 *4,752E+15 *4,752E+15

Am-241 4.358E+02 4.371E+02 4.400E+02 4.499E+02 4.601E+02 6.287E+02 1.067E+09
c-14 5.114E+404 *4,454E+12 *4.454E+12 *4.454E+12 *4.454E+12 *4.454E+12 *4.454E+12
Cm-243 9.246E+01 9.475E401 9.950E+01 1.181E+02 1.926E+02 1.077E+03 4.788E+l1
Cm-244 1.757E+03 1,829E+03 1.982E+03 2.625E+03 S5.835E+03 8.442E+04 2.672E+11
Cs-134 7.379E4+00 1.033E+01 2,024E+01 2.134E402 1.786E+05 *1.294E+15 *1.294E+15
I-129 6.297E402 9.238E+02 1.996E+03 2.962E+04 6.596E+07 1.197E+03 *1.766E+08
Ni-59 5.831E+05 5.853E+05 5.896E+05 6.055E+05 6.552E4+05 9.091E+05 *8.085E+10
Ni-63 2,130E+05 2.153E+05 2.201E+05 2.378E+05 2.976E+05 6.866E+05 1.459E+12
Pu-238 7.462E+02  7.540E+02 7.699E+02 8.286E+02 1.024E+03 2.320E+03 8.496E+09
Pu-239 6.713E402 6.730E+02 6.764E+02 6.884E+02 7.253E+02 9.411E+02 7.044E+08
Pu-240 6.725E+02 €.743E+02 6.779E+02 6.909E+02 7.304E+02 9.595E+02 7.413E+08
Pu-241 3.315E4+04 3.099E+404 2.769E+04 2.144E+04 1.653E+04 1.843E+04 3.108E+10
Tc-99 1.977E+03  1.700E+04  1.31BE+06 *1.696E+10 *1.696E+10 *1.696E+10 *1.696E+10
Zn-65 2.563E+01  7.238E+01 5.773E+02 8.269E+05 8.616E+14 *8.241E+15 *8.241E+15

f111111 11it418ts  fttfttttt ffttitttt tiftfftft tftffttft tfftfffft tftftifit
*At specific activity limit
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1.000E+03

RARANXNARR
*4.752E+15

7.996E+07
*4.454E+12
*5.159E+13
*8.086E+13
*1.294E+15
*1.766E+08
*8.085E+10
*5.916E+13
*1.711E+13
*6.212E+10
*2.277E+11

1.416E+09
*1.696E+10
*8.241E+15

t1ftt111
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CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL 41112003
CRITERIA FOR LICENSE TERMINATION ,

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 45
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G{i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 84.0 A 0.2 years

Nuclide Initial tmin DSR{i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
1) (pCi/g) (years) (pCi/qg) (pCi/g)
RARARAN KAONKARA  MIARRARRRANGOOOML  ARAKKNANR  ARRAARAAA AARRAMARR AAXARRKAR
Ag~110m 3.000E-02 0.000E+00 4.535E+00: 5.513E+00 O.000E+00 *4,752E+15
Am-241 6.650E-02 0.000E+00 5.737E-02¢ 4.358E4+02 4,275E-02 5.848E+02
c-14 4.700E-01 0.000E+00 4.888E-04 5.114E+04 0.000E+00 *4.454E+12
Cn-243 6.010E-02 0.000E+00 2.704E-01 9.246E+01 3,.447E-02 7.253E+02
Cm-244 6.010E-02 0.000E+00 1.423E-02 1.757E+03 5.265E-04 4.748E+04
Cs-134 2.220E-02 0.000E+00 3.388E+400 7.379E400 1.776E-12 1.408E+13
I-129 2.600E-01 84.0 £ 0.2 8.516E+00 2.936E+00 B8.516E+00 2,936E+00
Ni-58 2.350E+00 0.000E+00 4.287E-05 5.831E+05 2.990E-05 8.361E+0S
Ni-63 4.000E-01 0.000E+00 1.174E-04 2.130E+05 4.446E-05 5.623E+0S
Pu-238 4.500E-02 0.000E+00 3.351E-02 7.462E+02 1.325E-02 1.887E+03
Pu-239 4.000E-02 0.000E+00 3.724E-02 6.713E+02 2,.876E-02 8.693E+02

Pu-240 4.000E-02 0.000E+00 3.718E-02 6.725E+02 2.829E-02 8.838E+02

Pu-241 7.250E+00 48.00 11 0.10 1.572E~03 1,591E+04 1.449E-03 1.726E+04
Tc-99 3.100E-01 11.35 fi 0.02 1.287E-01 1.942E+02 0.000E+00 *1.696E+10
2n-65 6.870E-02 0.000E+00 9.754E-01 2.563E+01 0.000E+00 *6.241E+15
11112t sttfftfes frfftffifitsetes fffftffft Hfftfffff fffffftft fftffsfft
*At specific activity limit

Page 6-156
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CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL
CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

Revlslon\ﬁ/
4/17/2003

RESRAD, Version 6.21 T« Lirmit = 0.5 year
Summary : Evaluation of Potential Dose from Discarded Radionuclides

File ¢ DiscDose.RAD

Nuclide Parent  BRF(i)
(3} (1)

RARRAAR AMAANAR ARXARARAA

Ag-110m Ag-110m 1.000E+00

Am-241 Am-241 1.000E+00
Am-241 Pu-241 1.000E+00
Am-241 3DOSE(J)

Np-237 Am-241 1.000E+00
Np-237 Pu-241 1.000E+00
Np-237 Pu-241 2.450E-05
Kp-237 ¥DOSE(J)

U-233 Am-241 1.000E+00
U-233 Pu-241 1.000E+00
U-233 Pu-241 2.450E-05
U-233  3DOSE(J)

Th-229 Am-241 1.000E+00
Th-229 Pu-241 1.000E+00
Th-229 Pu-241 2.450E-05
Th-229 M4DOSE(])

c-14 c-14 1.000E+00

Cm-243 Cm-243 9.976E-01
Cm-243 Cm-243 2.400E-03
Cm-243 4DOSE())

Pu~-239 Cm-243 9.976E-01
Pu-239 Cm-243 2.400E-03
Pu-239 Pu-239 1.000E+00
Pu-239 3DOSE(J)

U-235 Cm-243 9.976E-01
U-235 Cm-243 2.400E-03
U-235 Pu-239 1.000E+00
0-235 ADOSE())

Pa-231 Cm-243 9.976E-01
Pa-231 Cm-243 2.400E-03
Pa-231 Pu-239 1.000E+00
Pa-231 4DOSE(J)

01/16/2003 14:43 Page 46

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

t= 0.000E+00
ARRARRARA

1.360E-01

3.815E-03
3.282E-04
4.143E-03

8.842E-09
'$.023E-10
2.326E-11
9.368E-09

1.005E-16
4.771E-18
2.650E-19
1.055E-16

2.696E-19
9.388E-21
7.135E-22
2.797E-19

2.298E-04

1.621E-02
3.900E-05
1.625E-02

3.126E-08
2.404E-15
1.490E-03
1.490E-03

9.446E-17
5.343E-24
6.602E-12
6.602E-12

7.392E-22
3.275e-29
7.035E-17
7.035E-17

1.000E+00
AARMARAAR

4.937E-02

3.803E-03
9.619E-04
4.765E-03

2.655E-08
3.513E-09
6.841E-11
3.013E-08

5.742E-16
5.680E-17
1.493E-18
6.325E-16

4.001E-18
2.854E-19
1.048E-20
4.297e-18

1.435e-13

1.582E-02
3.806E-05
1.586E-02

9.372E-08
1.669E-14
1.486L-03
1.486E-03

6.560E-16
7.967E-23
1.977e-11
1.977E-11

1.152E-20
1.065E-27
5.091E-16
5.091E-16

3.000E+00
ARRARKRAR

6.501E-03

3.779E-03
2.132E-03
5.911E-03

6.043E-08
1.781E-08
1.487E-10
7.838E-08

2.672E-15
5.556E-16
6.739E-18
3.234E-15

4.590E-17
6.962E-18
1.176E-19
5.298E-17

0.000E+00

1.506E-02
3.624E-05
1.510E-02

2.135E-07
8.644E-14
1.478E-03
1.479E-03

3.405E-15
9.170E-22
4.596E-11
4.597E-11

1.349E-19
2.716E-26
2.712E-15
2.712E-15

DOSE(j,t), mrem/yr

1.000E+01
RARRARARL
5.386E-06

3.695E-03
5.360E-03
9.055E-03

1.635e-07
1.333e-07
3.415E-10
2.971E-07

2.066E-14
1.165E-14
4.688E-17
3.236E-14

1.151E-15
4.874E-16
2.727E-18
1.642E-15

0.000E+00

1.269E-02
3.054E-05
1.272E-02

5.809E-07
7.195E-13
1.453e-03
1.453E-03

2.857E-14
2.317E-20
1.361E-10
1.361E-10

3.381E-18
2.036E-24
2.374E-14
2.374E-14

3.000E+01

REARAARAN

8.433E-15

3.462E-03
9.841E-03
1.330E-02

3.555E-07
6.816E-07
4.632E-10
1.038E-06

1.347E-13
1.836E-13
2.287E-16
3.185E-13

2.416E-14
2.559E-14
4.627E-17
4.980E-14

0.000E+00

7.780E-03
1.872E-05
7.798E-03

1.284E-06
4.966E-12
1.379E-03
1.380E-03

2.018E-13
4.958E-19
3.804E-10
3.806E-10

6.838E-17
1.228E-22
1.837E-13
1.838e-13
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1.000E+02 3.000E+02

ARARRARAR RARARMARN

0.000E+00 0.000E+00

2.644E-03 1.558E-09
9.803E-03 5.830E-09
1.245E-02 7.388E-09

4.867E-07 2.708E-13
1.657E-06 1.013E-12
1.173E-10 4.645E-19
2.144E-06 1.284E-12

6.431E-13 1.559E-18
1.752E-12 5.449E-18
4.668E-16 2.744E-22
2.396E-12 7.008E-18

$.305E-13 1.694E-19
1.208E-12 5.408E-19
5.549E-16 6.646E-23
1.739e-12 7.102E-19

0.000E+00 0.000E+00

1.390E-03 5.823E-13
3.345E-06 1.401E-15
1.394E-03 5.837E-13

1.730E-06 2.533E-12
2.695E-11 1.488E-16
1.063E~-03 1.420E-09
1.064E-03 1.422E-09

1.268E-12 3.50SE-20
1.164E-17 1.206E-24
1.094E-09 2.160E-17
1.096E-09 2.163E-17

1.251E-15 2.012E-20
8.025E-21 4.492E-25
1.405E-12 1.416E-17
1.407E-12 1.418BE-17

1.000E+03
ARARAARRA

0.000E+00

0.000E+00
0.000E+00
0.000E+00

2.075E-08
1.279E-07
1.159E-22
1.486E-07

4.423E-11
1.410E-10
1.914E-14
1.853eE-10

8.715E-13
2.732E-12
4.091E-16
3.604E~-12

0.000E+00

0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+400
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
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CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL
CRITERIA FOR LICENSE TERMINATION

Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

Revisloi'h/
41112003

RESRAD,
Summary
File

Nuclide
(3)

Ac-227
Ac-227
Rc-227
Ac-227

Am-243
Cm-244

Pu-240
Pu-240
Pu-240

U-236
U-236
0-236

Th-232
Th-232
Th-232

Ra-228
Ra-228
Ra-228

Th-228
Th-228
Th-228

Cs-134
I1-129
Ni-59
Ni-€3
Pu-238
U-234
Th-230

Version 6.21

T« Limit = 0.5 year

01/16/2003 14:43 Page

: Evaluation of Potential Dose from Discarded Radionuclides

DiscDose.RAD

Parent BRF({i)
(1)

RANRRAR KERRAXREA

Cm~243 9.976E-01

Cm~243 2,400E-03

Pu-239 1.000E4+00

&DOSE(J)

Cm-243
Cm-244

Cm-244
Pu-240
4DOSE (3)

Cm-244 1.000E+00
Pu-240 1.000E+00
4DOSE(J)

Cm-244 1,000E+00
Pu-240 1.000E+00
4DOSE(J)

Cm-244 1.000E+00
Pu-240 1.000E+00
¥DOSE ()

Cm-244 1.000E+00
Pu-240 1.000E+00
8DOSE (3)

Cs-134
I-129
Ni-59
Ni-63
Pu-238
Pu-238
Pu-238

2.400E-03
1.000E+00

1.000E+00
1.000E+00

1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

t= 0.000E+00
ARKARRARR
1.026E-23
3.101E-31
1.176E-18
1.176E-18

2.910E-09
8.550E-04

1.146E-07
1.487E~03
1.487E-03

1.111E-16
2.117E~12
2.118E-~12

1.081E~26
2.698E~22
2.698E-22

2.460E-26
7.754E~22
7.754E-22

2.218E-27
8.298E-23
8.298E-23

7.522E-02
1.032E-02
1.008E-04
4.695E-05
1.508E-03
2.444E-10
1.153E-15

1.000E+00
AARRRRARN
3.031E-22
2.346E-29
1.693E-17
1.693E-17

8.645E-09
8.211E-04

3.415e-07
1.483E-03
1.483e-03

7.688E-16
6.327E-12
6.328E-12

1.559E-25
1.839E-21
1.839e-21

7.450E-25
1.137E-20
1.137E-20

1.293E-25
2.364E-21
2.364E-21

5.373E-02
7.036E-03
1.004E-04
4.644E-05
1.492E-03
7.279E-10
7.8522715

3.000E+00

DOSE{j,t), mrem/yr
1.000E+01 3.000E+01

47

1.000E+02

ROOARRR DOOUGARAA AARARRAKN KAKRARRAR

7.295g-21
1.198E-27
1.905e-16
1.905E-16

1.970E-08
7.573E-04

7.671E-07
1.475E-03
1.476E-03

3.931E-15
1.458E-11

1.458E-11

1.747E-24
9.533E-21
9.535E-21

1.764E-23
1.248E-19
1.248E-19

5.891E-24
4.995E-20
4.996E-20

2.741E-02
3.256E-03
9.964E-05
4.543E-05
1.461E-03
1.664E-09
4.055E-14

5.164E-19 2.870E-17
2.514E-25 4.202E-23
4.686E-15 9.565E-14
4.687E-15 9.568E-14

5.431E-08 1.255E-07
5.704E-04 2.536E-04

1.992E-06 3.925E-06
1.447E-03 1.369E-03
1.449E-03 1.373E-03

3.113E-14 1.876E-13
4.175E-11 1.061E-10
4.178E-11 1.062E-10

4.196E-23 7.978E-22
8.218E-20 6.324E-19
8.222E-20 6.332E-19

1.100E-21 4.386E-20
2.677E-18 3.960E-17
2.678E-18 3.965E-17

7.997E-22 5.135E-20
2.229E-18 4.951E-17
2.230E-18 4.956E-17

2.601E-03 3.108E-06
2.195E-04 9.855e-08
9.703E-05 8.967E-05
4.205E-05 3.360E-05
1.358E-03 1.099E-03
4.638E-09 1.088E-08
3.437E-13 2.517E-12
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1.561E-~15
8.466E-21
1.969E-12
1.971E~12

2.126E~07
1.355E-05

4.246E-06
1.042E-~03
1.046E-03

6.844E-13
2.05S3E-10
2.060E-10

1.209E-20
4.570E-18
4.582E-18

1.202E-18
4.701E-16
4.713E-16

1.742E-18
6.904E-16
6.921E-16

1.808E-16
5.431E-03
6.462E-05
1.456E-05
4.848E-04
1.566E-08
1.546E-11

3.000E+02 1.000E+03
RARARRARR ARRARRAAN
2.305E-21 0.000E+00
4.663E-26 0.000E+00
1.667E-18 0.000E+00
1.670E-18 0.000E+00

2.055E-14 0.000E+00
6.509E-15 0.000E+00

5.616E-12 0.000E+00
1.349E-09 0.000E+00
1.355E-09 0.000E+00

1.430E-18 0.000E+00
3.51SE-16 0.000E+00
3.529E-16 0.000E+00

6.934E-26 0.000E+00
1.903E-23 0.000E+00
1.910E-23 0.000E+00

1.335E-24 0.000E+00
3.679E-22 0.000E+00
3.692E-22 0.000E+00

2.848E-26 0.000E+00
7.859E-24 0.000E+00
7.887E-24 0.000E+00

0.000E+00 0.000E+00
0.000E+00 0.000E+00
1.261E-10 0.000E+00
6.673E-12 0.000E+00
1.324E-10 0.000E+00
9.425E-15 0.000E+00
3.538E-17 0.000E+00
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Appendix 6-H, RESRAD Summary Report for Calculation of Potential Discounted Dose

RESRAD, Version 6.21 T« Limit = 0.5 year 01/16/2003 14:43 Page 48
Summary : Evaluation of Potential Dose from Discarded Radionuclides File ¢ DiscDose.RAD
Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i) S(j,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
RIARRKN KAURANRR AXARRARAN RARANRARA RARMAMAAN RNMEMENRA AARANNENR RAARXRXRR RAAMNRAMRR AXARARANR

RARARARAA
Ra-226 Pu-238 1.000E+00 1.007E-16 1.506E-15 1.739E-14 4.415E-13 9.514E-12 2.162E-10 1.269E-16 0.000E+00
Pb-210 Pu-238 1.000E+00 5.713E-20 1.504E-18 3.335E-17 2.199E-15 1.132E-13 4.732E-12 1.310E-16 0.000E+00

Pu-241 Pu-241 1.000E+00 5.140E~03 4.886E-03 4.415E-03 3.096E-03 1.121E-03 2.967E-05 2.617E-15 0.000E+00
Pu-241 Pu-241 2.450E-05 1.259E-07 1.197E-07 1.082E-07 7.584E-08 2.746E-08 7.268E-10 6.412E-20 0.000E+00
Pu-241 4DOSE(j) $.140E~03 4.886E-03 4.415E-03 3.096E-03 1.121E-03 2.967E-05 2.617E-15 0.000E+00

Tc-99 Tc-99 1.000E+00 3.921E-03 4.559E-04 5.879E-06 1.431E-12 1.158E-19 0.000E+00 0.000E+00 0.000E+00

Zn-65 2n-65 1.000E+0Q0. 6.701E-02 2.373E-02 2.975E-03 2.077E-06 1.993E-15 0.000E+00 0.000E+00 0.000E+00
111111t tittett t11itts tteee2tt fitftefts teftftees s1efteiet ttssesetst tEftfttet £ettfeets t1eftetet
BRF(i) 1s the branch fraction of the parent nuclide.

2g-110m Ag-110m 1.000E+00 3.000E-02 1.089E-02 1.434E-03 1.189E~-06 1.867E-15 0.000E+00 0.000E+00 0.000E+00

Am-241 Am-241 1.000E+00 6.650E-02 6.639E-02 6.617E-02 6.542E-02 6.330E-02 S.642E-02 4.062E-02 1.2B6E-02
Am-241 Pu-241 1.000E+00 0.000E+00 1.134E-02 3.239E-02 9.137E-02 1.786E-01 2.092E-01 1.520E-01 4.813E-02
Am-241 ¥S(j): 6.650E-02 7.773E-02 9.856E-02 1.568E-01 2.419E-01 2.656E-01 1.926E-01 6.099E-02

Np-237 Am-241 1.000E+00 0.000E+00 2.124E-08 6.195E-08 1.875E-07 4.329E-07 6.71BE-07 5.268E-07 1.669E-07
Np-237 Pu-241 1.000E+00 0.000E+00 1.836E-09 1.570E-08 1.465E-07 8.208E-07 2.285E-06 1.970E-06 6.245E-07
Np-237 Pu-241 2.450E-05 0.000E+00 5.542E-11 1.543E-10 3.963E-10 5.706E-10 1.639E-10 9.023E-13 7.378E-21
Np-237 4s(3j): 0.000E+00 2.313E-08 7.781E-08 3.344E-07 1.254E-06 2.957E-06 2.497E-06 7.914E-07

0-233 . Am-241 1.000E+00 0.000E+00 4.660E-14 4.106E-13 4.242E-12 3.125E-11 1.875E-10 4.650E-10 3.113E-10
U-233 Pu-241 1.000E+00 0.000E+00 2.690E-15 6.981E-14 2.254E-12 4.190E-11 5.097E-10 1.625E-09 1.156E-09
U-233 Pu-241 2.450E-05 0.000E+00 1.226E-16 1.047E-15 9.721E~-15 5.355E-14 1.371E-13 8.198E-14 6.417E-15

U-233 as(j): 0.000E+00 4.941E-14 4.815E-13 6.505E-12 7.320E-11 6.974E-10 2.090E-09 1.467E-09

Th-229 Am-241 1.000E+00 0.000E+00 1.471E-18 3.908E-17 1.370E-15 3.179E-14 7.363E-13 7.311E-12 3.349E-11
Th-229 Pu-241 1.000E+00 0.000E+00 6.377E-20 5.003E-18 5.533E-16 3.323E-14 1.672E-12 2.334E-11 1.193E-10
Th-229 Pu-241 2.450E-05 0.000E+00 3.883E-21 1.008E-19 3.264E~18 6.120E-17 7.729E-16 2.868E-15 4.343E-15
Th-229 4S(j): 0.000E+00 1.538E-18 4.419E-17 1.927E-15 6.508E-14 2.410E-12 3.065E-11 1.528E-10

C-14 C-14 1.000E+00 4.700E-01 1.157E-10 7.013E-30 0.000E+00 0.000E+00 0,.000E+00 0.000E+00 0.000E+00

Cm-243 Cm-243 9.976E-01 $.996E-02 5.851E-02 5.573E-02 4.700E-02 2.889E-02 5.257E-03 4.041E-05 1.610E-12
Cm-243 Cm-243 2.400E-03 1.442E-04 1.408E-04 1.341E-04 1.131E-04 6.949E-05 1.265E-05 9.722E-08 3.872E-15
Cm-243 &S(Jj): 6.010E-02 5.865E-02 5.587E-02 4.712E-02 2.896E-02 5.269E-03 4.051E-05 1.613E-12
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Revislonv”’
4/1/2003

RESRAD, Version 6.21 T« Limit = 0.5 year . 01/16/2003 14:43 Page 49
Summary : Evaluation of Potential Dose from Discarded Radionuclides
File : DiscDose.RAD

Individual Kuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i) S{j,t), pCi/g

RAROUAN ARRARARAR AKRANARRN ARXAXRNAN
Pu-239 Cm-243 9.976E-01 0.000E+00 1.706E-06 4.995E-06 1.531E-05 3.666E-05 6.400E-05 6.793E-05
Pu-239 Cm-243 2.400E-03 0.000E+00 1.935E-13 1.713E-12 1.800E-11 1.392E-10 9.907E-10 3.990E-09
Pu-239 Pu-239 1.000E+00 4.000E-02 3.999E-02 3.998E-02 3.993E-02 3.980E-02 3.934E-02 3.806E-02
Pu-239 us(j): 4.000E-02 4.000E-02 3.999E-02 3.995E-02 3.984E-02 3.941E-02 3.813E-02

0-235 Cm-243 9.976E-01 0.000E+00 8.425E-16 7.442E-15 7.753E-14 5.848E-13 3.782E-12 1.134E-11
U-235 Cm-243 2.400E-03 0.000E+00 6.360E-23 1.693E-21 5.974E-20 1.411E-18 3.454E-17 3.902E-16
U-235 Pu-239 1.000E+00 0.000E+00 3.932E-11 1.175E-10 3.865E-10 1.117E-09 3.274E-09 6.986E~09
0-235 &s(j): . 0.000E+00 3.932E-11 1.175E-10 3.866E-10 1.117E-09 3.277E-09 6.998E-09

Pa-231 Cm-243 9.976E-01 0.000E+00 5.954E-21 1.584E-19 5.578E-18 1.310E-16 3.137E-15 3.296E-14
Pa-231 Cm-243 2.400E-03 - 0.000E+00 3.368E-28 2.696E-26 3.196E-24 2.313E-22 2.001E-20 7.363E-19
Pa-231 Pu-239 1.000E+00 0.000E+00 4.161E-16 3.732E-15 4.098E-14 3.568E-13 3.533E-12 2.320E-11
Pa-231 us(j): 0.000E+00 4.161E-16 3.732E-15 4.099E-14 3.569E-13 3.536E-12 2.323E-11

Ac-227 Cm-243 9.976E-01 0.000E+00 4.715E-23 3.726E-21 4.225E-19 2.704E-17 1.593E-15 2,671E-14
Ac-227 Cm-243 2.400E-03 0.000E+00 2.135E-30 5.083E-28 1.948E-25 3.888E-23 8.588E-21 5.395E-19
Ac-227 Pu-239 1.000E+00 0.000E+00 4.381E-18 1.161E-16 4.035E-15 9.157E-14 2.016E-12 1.932E-11
Ac-227 4S(j): 0.000E+00 4.381E-18 1.161E-16 4.035E-15 9.160E-14 2.01BE-12 1.935E-11

Am-243 Cm-243 2.400E-03 0.000E+00 1.338E-08 3.919E-08 1.202E-07 2.878E-07 5.032E-07 5.373E-07
Cm-244 Cm-244 1.000E+00 6.010E-02 5.782E-02 5.353E-02 4.085E-02 1.888E-02 1.265E-03 5.611E-07

Pu-240 Cm-244 1.000E+00 0.000E+00 6.250E-06 1.804E-05 5.277E-05 1.126E-04 1.575E-04 1.506E-04
Pu-240 Pu-240 1.000E+00 4.000E-02 3.999E-02 3.996E-02 3.987E-02 3.960E-02 3.868E-02 3.617E-02
Pu-240 as(j): 4.000E-02 3.999E-02 3.998E-02 3.992E-02 3.971E-02 3.884E-~02 3.632E-02

U-236 Cm-244 1.000E+00 0.000E+00 9.283E-14 8.093E-13 8.062E-12 5.402E-11 2.533E~10 4.590E-10
U-236 Pu-240 1.000E+00 0.000E+00 1.179E-09 3.502E-09 1.130E-08 3.090E-08 7.610E-08 1.128E-07
U-236 as(j): 0.000E+00 1.179E-09 3.503E-09 1.130E-08 3.096E-08 7.635E-08 1.133E-07

Th-232 Cm-244 1.000E+00 0.000E+00 1.533E-24 4.041E-23 1.379E-21 2.982E-20 5.739E-19 4.418E-18
Th-232 Pu-240 1.000E+00 0.000E+00 2.912E-20 2.604E-19 2.830E-18 2.395E-17 2.175E~16 1.212E-15
Th-232 as8(j): 0.000E+00 2.912E-20 2.604E-19 2.832E-18 2.398E-17 2.160E-16 1.217E-15

Ra-228 Cm-244 1.000E+00 0.000E+00 4.515E-26 3.414E-24 3.354E-22 1.534E-20 4.583E~-19 4.023E-18
Ra-228 Pu-240 1.000E+00 0.000E+00 1.135E-21 2.868E-20 8.570E-19 1.405E-17 1.797E-16 1.109E-15
Ra-228 #S(Jj): 0.000E+00 1.13SE-21 2.868E-20 8.573E-19 1.406E-17 1.801E~16 1.113E-15

(3) 1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3,000E+02
OO RARRAARKAR RIARMANRRA KAXAKNANA RAKRARAAN
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1.000E+03
RARAXMARR

6.054E-05
1.332E-08
3.390E-02
3.396E-02

1.655E-11
2.676E-15
9.317E-09
9.333E-09

1.691E-13
1.676E-17
9.863E-11
9.879E-11

1.617E-13
1.541E-17
9.454E-11
9.470E-11

4.899E-07
1.030E-18

1.191E-04
2.860E-02
2.872E-02

3.997E-10
9.602E-08
9.642E-08

1.966E-17
4.888E-15
4.907E-15

1.850E-17
4.601E-15
4.619E-1S
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Revislonv”
41112003

RESRAD, Version 6.21
Summary : Evaluation of Potential Dose from Discarded Radionuclides
: DiscDose.RAD

File

Nuclide
(3)

ARRRRRA REAKAAA

Th-228
Th-228
Th-228

Cs-134
I-129
Ni-53%
Ni-63
Pu-238
U-234
Th-230
Ra-226
Pb-210

Pu-241
Pu-241
Pu-241

Tc-99

Zn-65
111111t

RESCALC.EXE execution time =

Parent
(1)

Cm-244
Pu-240
4s(3):

Cs-134
I-129
Ni-59
Ni-63
Pu-238
Pu-238
Pu-238
Pu-238
Pu-238

Pu-241
Pu-241
as(3):

Tc-99
Zn-65

BRF (i)

1.000E+00
1.000E+00

1.000E+00
1.000E+00
1.000E+00
1.0008+06
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00

1.000E+00
2.450E-05

1.000E+00
1.000E+00

11111t t1tetisss
BRF(i) is the branch fraction of the parent nuclide.

T« Limit = 0.5 year

01/16/2003 14:43 Page 50

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

t= 0.000E+00
RARERRARR
0.000E+00
0.000E+00
0.000E+00

2.220E-02
2.600E-01
2.350E+00
4.000E-01
4.500E-02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

7.250E+00
1.776E-04
7.250E+00

3.100E-01

6.870E-02
b38efsisst

1.000E+00

3.000E+00

S(j.t’l PCi/g'

1.000E+01

ARKAXARER RAAARMRKAR RAKRANRAR

3.101E-27
9.637E-23
9.637E-23

1.586E-02
1.774E-~01
2.349E+00
3.969E~01
4.464E~02
1.265E~07
5.709Ef13
8.242E-17
6.367E-19

6.908E+00
1.692E-04
6.908E+00

3.532E-02

2.433E~02
t1i1tf11t

63.62 seconds

6.357E-25
6.474E-21
6.474E-21

8.093E-03
8.257E-02
2.347E+00
3.909E-01
4.392E-02
3.729E-07
5.079E-12
2.198E-15
5.035E-17

6.271E400
1.536E-04
6.271E+00

4.585E-04
3.052E-03

1.534E-22
4.510E-19
4.511E-19

7.683E-04
5.681E-03
2.340E+00
3.704e-01
4.149e-02
1.170E-06
5.421E-11
7.805E-14
5.722E-15

4.470E+00
1.095E-04
4.470E+00

1.143e-10
2.133E-06

3.000E+01
RARRRAXAR

1.158E-20
1.134E-17
1.135e-17

9.202E-07
2.712E-06
2.321E+00
3.177E-01
3.526E-02
2.953E-06
4.355E-10
1.868E-12
3.682E-13

1.699E+00
4.163E-05
1.699E+00

1.554E-29
2.057E-15

1.000E+02
ARBKRARAR

4.291E-19
1.705E-16
1.710E-16

5.471E-17
6.449E-18
2.254E+00
1.856E-01
1.996E-02
5.378E-06
3.296E-09
4.580E-11
2.167g-11

5.753E-02
1.409E-06
5.753E-02

0.000E+00
0.000E+00

teetteitt tfetitst fefeefees f1stitess
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3.000E+02
ARRRRRRAN

3.964E-18
1.094E-15
1.098E-15

0.000E+Q0
0.000E+00
2.075E+00
3.995E-02
3.927E-03
2.875E-06
1.123E-08
4.122E-10
3.098E-10

3.622E-06
8.87SE-11
3.622E-06

0.000E+00

0.000E+00
11111111t

1.000E+03
RARRARAARN

1.845E-17
4.588E-15
4.607E-15

0.000E+00
0.000E+00
1.551E+00
1.849E-04
1.326E-05
2.352E-08
1.521E-08
9.346E-10
8.125E-10

7.175E-21
1.758E-25
7.175E~21

0.000E+00

0.000E+00
1989888488
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Appendix 64, RESRAD Summary Report for Generation of Site-Specific DCGL Values

RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 1
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD

Table of Contents
RAMARANAR KRN AR AR

Part I: Mixture Sums and Single Radionuclide Guidelines
8260008438403 9¢0880089588430983400050084880508090508008041

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter SUMMAEYY .cceccecroncosconorcsccose 4
Summary of Pathway Selections ...cccvceeccecncss ceerrenanns 10
Contaminated Zone and Total Dose Summary ................. 11
Total Dose Components
Time = 0.000E+00 ....cc00ncsses sesecsvacssensssancnss 12
Time = 1,000E+00 .....00000 sseesncescstsssssresronans 13
Time = 3.000E+00 ...ccoctecevcccnans sessressssersssnes 14
Time = 1.000E+01 ....c.cecovvecssnsccatsoncosannassos 15
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- Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: BRP Dose Modeling

Current
Menu ? Parameter ’ Value 3 Default

B-1 ? Dose conversion factors for inhalation, mrem/pCi: 3 * ’
B-1 * Co-60 3 2.190E-04 * 2.190E-04 ?
B-1 3 Cs-137+4D * 3.190E-05 * 3.190E-05 *
B~1 * Eu-152 3 2.210E-04 * 2.210E-04 *
B-1 ? Eu-154 » 2.860E-04 * 2.860E-04 *
B-1 ? Eu-155 * 4.140E-05 * 4.140E-05 ?
B-1 ?* Fe-55 ? 2.690E-06 * 2.690E-06 °*
B-1 ? Gd-152 3 2.430E-01 ® 2,430E-01 *
B-1 ?* H-3 ? 6.400E-08 * 6.400E-08 *
B-1 ? Mn-54 * 6.700E~06 * 6.700E-06 *
B-1 32 Sr-90+D * 1.310E-03 * 1,310E-03 ?

3 3 3 3
D-1 ?* Dose conversion factors for ingestion, mrem/pCi: » ? ’
D-1 * Co-60 * 2.690E~05 ® 2.690E-05 °*
D-1 ? Cs-1374D * 5.000E~05 * 5.000E-05 *
D-1 ?* Eu-~152 ? 6.480E-06 * 6.480E-06 *
D-1 * Eu-154 * 9.550E-06 * 9.550E-06 ?
D-1 * Eu-~155 3 1.530E-06 * 1.530E-06 ?
D-1 2 Fe~55 3> 6.070E~-07 * 6.070E-07 *
D-1 * Gd-152 > 1.610E-04 * 1.610E-04 *
D-1 ? H-3 > 6.400E~08 * 6.400E-08 *
D-1 ?* Mn-~54 » 2.770E~06 * 2.770E-06 °*
D-1 * Sr~90+D * 1.530E-04 * 1.530E-04 °*

b ) 3 3 2
D-34 * Food transfer factors: b : 3
D-34 ® Co~60 + plant/soil concentration ratio, dimensionless ? 7.900E~-02 ? 8.000E-02 *
D-34 ? Co-60 + beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 2.000E-02 ?
D-34 * Co-60 » milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E~03 * 2,000E-03 *
D_34 3 3 | ]
D-34 ?* Cs-1374D , plant/soil concentration ratio, dimensionless * 4,000E-02 * 4.000E-02 °*
D-34 * Cs~137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 5.000E-02 * 3,.000E-02 *
D-34 * Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-02 * 8.000E-03 ?
D—34 3 3 ] 3
D-34 ? Eu-152 , plant/soil concentration ratio, dimensionless 3 2.000E-03 * 2,500E-03 *
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2,.000E-03 *
D-34 * Eu-152 , milk/livestock~intake ratio, (pCi/L)/(pCi/d) > 5.990E-05 * 2.000E-05 *
0_3‘ 3 . » » ]
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RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 3
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File ¢ DCGL10.RAD

Dose Conversion Factor (and Related) Parameter Summary {continued)
File: BRP Dose Modeling

Menu

Parameter

Current
value

Default

Parameter
Name

D-34 * Eu-154 , plant/soil concentration ratio, dimensionless 3 2.000E-03 * 2,500E-03 * RTF( 5,1)
D-34 * Eu-154 » beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 * 2,000E-03 * RTF{ 5,2)
D-34 * Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.990E-05 * 2.000E-05 * RTF( 5,3)
D_34 3 » E | ]
D-34 ? Eu-155 , plant/soil concentration ratio, dimensionless *» 2.000E-03 * 2.500E-03 * RTF( 6,1)
D-34 * Eu-155 + beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF({ 6,2)
D-34 * Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.990E-05 * 2,000E-05 * RTF({ 6,3)
D_a‘ 3 3 3 ]
D-34 * Fe-55 . plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.000E-03 * RTF( 7,1)
D-34 * Fe-55 » beet/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 2.000E-02 * RTF( 7,2)
D-34 ? re-55 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 0.000E+00 * 3,000E-04 * RTF( 7,3)
D_34 3 3 3 )
D-34 * Gd-152 , plant/soil concentration ratio, dimensionless » 2.000E-03 * 2.500E-03 * RTF( 8,1)
D-34 * Gd-152 s beet/livestock-intake ratio, (pCi/kg)/(pCi/d) s 2.000E-03 * 2.000E-03 * RTF{ 8,2)
D-34 * Ga-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/aQ) ’ 6.010E-05 * 2,000E-05 * RTF{ 8,3}
D-3‘ | 3 ] ]
D-34 ? H-3 , plant/soil concentration ratio, dimensionless * 4.800E+00 * 4.800E+00 * RTF( 9,1)
D-34 * B-3 » beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.200E-02 * 1,200E-02 * RTF( 9,2)
D-34 ® H-3 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-02 * 1.000E-02 * RTF( 9,3)
0-34 3 b 3 3
D-34 ? Mn-54 . plant/soil concentration ratio, dimensionless * 2.990E-01 * 3.000E-01 * RTF(10,1)
D-34 * Mn-54 + beef/livestock-intake ratio, (pCi/kg)/(pcCi/d) 3 1.000e-03 * 5.000E-04 * RTF(10,2)
D-34 * Mn-54 s milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-02 > 3,000E-04 * RTF(10,3)
0.3‘ ] 3 3 3
D-34 * Sr-%0+D , plant/soil concentration ratio, dimensionless 3 5.890E-01 * 3,000E-01 * RTF(1l1l,1)
D-34 * Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-02 * 8.000E-03 * RTF(11,2)
D-34 * Sr-90+4D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) 3 2.000E-03 * 2,000E-03 * RTF(11,3)

3 3 3 ]
D-5 * Biocaccumulation factors, fresh water, L/kg: : b ’
D-5 ?* Co-60 s fish s 2.970E+02 * 3.000E+02 * BIOFAC( 1,1)
D-5 ? Co-60 + crustacea and mollusks * 2.000E+02 * 2.000E+02 * BIOFAC{ 1,2)
D_s 3 | 3 ]
D-5 * Cs-137+D , fish * 1.990E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 * Cs-1374D , crustacea and mollusks * 1.000E+02 * 1.000E+02 ® BIOFAC( 2,2)
D‘S 3 ] 2 3
D~5 ? Eu-152 , fish * 4.920E+01 * 5.000E+01 * BIOFAC( 3,1)
D~5 ?* Eu-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 3,2)
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Summary : Derivation of Surface Soil DCGL Values Using a2 1.5m CZ Thickness
File ¢ DCGL10.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: BRP Dose Modeling

o Current 2 3 Paraneter

Menu ? Parameter 2 Value 3 Default * Name

D.s 2 3 3 »

D-5 * Eu-154 , fish 3 4.920E+01 ? S.000E+01 * BIOFAC{ 5,1)
D=5 * Eu-154 . crustacea and mollusks * 1.000E+03 * 1.000E+03 * BIOFAC( 5,2)
D_s ] 3 3 E ]

D~-5 ? Eu-155 , fish 3 4.920E+401 ? 5.000E+01 * BIOFAC{ 6,1)
D-5 ? Eu-155 . crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC({ 6,2)
D_s 3 3 b 3

D-5 * Fe-55 , fish * 1.990E+02 *» 2.000E+02 * BIOFAC( 7,1)
D-5 * Fe-55 , crustacea and mollusks ? 3.200E+03 * 3.200E+03 * BIOFAC( 7,2)
D_s 2 3 ] 3

p-5 * Gd-152 , fish 3 2.440E+01 ?* 2.500E+01 * BIOFAC( 8,1)
D-5 ?* Gd-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC{ 8,2)
D.s 3 ] ] )

pD-5 3 H-3 , fish *» 1.000E+00 * 1.000E+00 * BIOFAC( 9,1)
D~-5 * H-3 « Crustacea and mollusks * 1.000E+00 * 1.000E+00 * BIOFAC{ 9,2)
D_s » 3 3 3

D-5 * Mn-54 . fish % 4.000E4+02 * 4.000E+02 * BIOFAC(10,1)
D-5 ? Mn-54 , crustacea and mollusks 3 9.000E+04 * 9.000E+04 * BIOFAC(10,2)
D_s E ] 3 » 3

D—S * Sr-90+p , ftish 3 6.000E+01 * 6.000E+01 * BIOFAC(11,1)

3 Sr-90+D crustacea and mollusks » 3

1.000E+02 1.000E+02 * BIOFAC(11,2)
ﬁiﬁ!ﬁﬁitttItt11ﬁ1ﬁItt1ﬁtttﬁﬁtﬁtttttﬁﬁﬁiﬁﬁlitﬁtﬁttﬁﬁﬁﬁﬁt11It1ﬁtﬁﬁtﬁﬁﬁﬁﬁiﬁtﬁ
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Summary : Derivation of Surface Soil DCGL Values Using a2 1.5m CZ Thickness
File ¢ DCGL10.RAD

Site-Specific Parameter Summary

User 3 3 Used by RESRAD . ? Parameter
Input 3 Dpefault * (If different from user input) °* Name

Menu ? Parameter

RO11 ® Area of contaminated zone (m**2) ? 8.094E+03 * 1.000E+04 * -— * AREA
RO11 * Thickness of contaminated zone (m) * 1.500E+00 * 2.000E+00 °* -— * THICKO
RO11 * Length parallel to aquifer flow (m) 3 1.020E+402 * 1,000E+02 ? -—— * LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 2.422g+01 * 2,.500E+01 ?* —— * BRDL
RO11l ? Time since placement of material (yr) 3 0.000E+00 * 0.000E+00 ?* —— > TIL
RO11 ? Times for calculations (yr) * 1.000E400 * 1.000E+00 ?* — 2 T( 2)
RO11 ?* Times for calculations (yr) * 3.000E+00 ? 3.000E+00 °* ——— ' 7( 3)
RO11 ?* Times for calculations (yr) > 1.000E4+01 * 1.000E+01 ? — 3 T( 4)
RO11 * Times for calculations (yr) 3 3.000E+01 * 3,000E+01 ?* ——— 3 7( S)
RO11 * Times for calculations (yr) ! 1.000E+02 * 1.000E+02 ? -— > T( 6)
RO11 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 * -— sT(T)
RO11 * Times for calculations (yr) * 1.000E+03 * 1,000E+03 ?* -— *T({ 8)
RO11 ? Times for calculations (yr) * not used * 0.000E+00 ?* -— *T( 9)
RO11 * Times for calculations (yr) * not used * 0.000E+00 * - 3 T(10)
3 3 » 3 3
RO12 * Initial principal radionuclide (pCi/g): Co-60 * 1.000E+00 * 0.000E+00 * -—- * 81( 1)
RO12 * Initial principal radionuclide (pCi/g): Cs-137 * 1.000E+00 * 0.000E+00 ? -—- ? 81( 2)
RO12 3 Initial principal radionuclide (pCi/g): Eu-152 2 1.000E+00 * 0.000E+00 * - > 81( 3)
R012 ® Initial principal radionuclide (pCi/g): Eu-154 * 1.000E+00 * 0.000E+00 * -—- 3 851( 5)
RO12 * Initial principal radionuclide (pCi/g): Eu-155 * 1.000E+00 * 0.000E+00 °* -— * S1( 6)
RO12 * Initial principal radionuclide (pCi/g): Fe-55 > 1.000E+00 * 0.000E+00 * -—- P8L( T
R012 * Initial principal radionuclide (pCi/g): H-3 3 1.000E+00 * 0.000E+00 ? -—-- * 81( 9)
RO12 * Initial principal radionuclide (pCi/g): Mn-54 * 1,.000E+00 * 0.000E+00 * - 3 81(10)
RO12 ? Initial principal radionuclide (pCi/g): Sr-90 * 1.000E+00 * 0.000E+00 * - 3 81(11)
RO12 ? Concentration in groundwater (pCi/L): Co-60 * not used ?* 0.000E+00 * -— P W1( 1)
R012 * Concentration in groundwater (pCi/L): Cs-137 * not used * 0.000E+00 * —— * Wl 2)
RO12 * Concentration in groundwater (pCi/L): Eu-152 ? not used * 0.000E+00 °* - P w1( 3)
R012 * Concentration in groundwater (pCi/L): Eu-154 * not used * 0.000E+00 °* - * ¥1( 5)
RO12 ? Concentration in groundwater (pCi/L): Eu-155 2 not used * 0.000E+00 °* --- * Wl( 6)
RO12 * Concentration in groundwater (pCi/L): Fe-55 * not used 2 0.000E+00 ? -—- PHICT
RO12 * Concentration in groundwater {(pCi/L): H-3 ? not used * 0.000E+00 ? -— * W1( 9)
R012 ?* Concentration in groundwater {pCi/L): Mn-54 ? not used * 0.000E+00 ? -— * W1(10)
‘'RO12 ? Concentration in groundwater (pCi/L): Sr-90 * not used * 0.000E+00 ? —— 2 W1(1l)
3 3 3 3 L
RO13 ? Cover depth (m) * 0.000E+00 * 0.000E+00 ? --= * COVERO
RO13 ? Density of cover material (g/cm**3) * not used * 1.500E+00 * -—- * DENSCV
RO13 ? Cover depth erosion rate (m/yr) * not used * 1.000E-03 °* .- ? vev
RO13 * Density of contaminated zone (g/cm**3) * 1.750E+00 * 1.500E+00 * -— ? DENSCZ
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Summary : Derivation of Surface Soil DCGL Values Using 2 1.5m CZ Thickness
File ¢ DCGL10.RAD

Site~Specific Parameter Summary (continued)

» ’ User ? ? Used by RESRAD ? Parameter
Menu ? Parameter 3 Input ? Default 32 (If different from user input) ? Name

RO13

* Contaminated zone erosion rate (m/yr) * 1.000E-03 ? 1.000E-03 ? —— 3 vcz
RO13 * Contaminated zone total porosity > 3,510E-01 * 4.000E-01 ? -— * TPC2
RO13 * Contaminated zone field capacity 3 2,630E-01 * 2,000E-01 ? —-— * FCC2Z
RO13 ? Contaminated zone hydraulic conductivity (m/yr) * 5.360E+02 *> 1.000E+01 * -— ? HCC2
R013 * Contaminated zone b parameter 3 4,050E+00 * 5.300E+00 ? —— 3 BCZ
R013 * Average annual wind speed (m/sec) * 5.000E+00 * 2.000E+00 ?* —— * WIND
RO13 * Humidity in air (g/m**3) * 7.220E+00 * 8.000E+00 ° - * HUMID
RO13 * Evapotranspiration coefficient * 6.240E-01 * 5.000E-01 * -— * EVAPTR
RO13 * Precipitation (m/yr) * 8.000E-01 * 1,000E+00 * -—- > PRECIP
RO13 ? Irrigation (m/yr) 3 2.000E-01 * 2.000E-01 °* — * RI
RO13 ?* Irrigation mode 3 overhead * overhead * - * IDITCH
RO13 * Runoff coefficient * 4,.490E-01 * 2,.000E-01 ? —— * RUNOFF
RO13 * ¥Watershed area for nearby stream or pond (m**2) * 2,307E+06 * 1.000E+06 ? -—— 3 WAREA
RO13 * Accuracy for water/soil computations ® 1.000E-03 * 1.000E-03 °* —— * EPS

3 E ] 3 2 3
RO14 * Density of saturated zone (g/cm**3) * 1.520E+00 * 1,500E+00 * - ® DENSAQ
RO14 * saturated zone total porosity > 4,240E-01 * 4.000E-O01 ? —— * TPSZ
RO14 * Saturated zone effective porosity ? 3.550E-01 * 2,000E-01 ? — * EPS2
RO14 * Saturated zone field capacity 3 1.600E-01 * 2,000E-01 ? -—- 3 FCS2
RO14 ? Saturated zone hydraulic conductivity (m/yr) 3 1.520E+03 * 1.000E+02 * ——— ? HCSZ
R014 ? Saturated zone hydraulic gradient * 7.000E-04 * 2.000E-02 * —-— ? HGWT
RO14 * Saturated zone b parameter 3 2.880E+00 * 5,300E+00 ° —— 3 BSZ
RO14 ? Water table drop rate (m/yr) * 1.000E~03 * 1.000E-03 °* —— ? VNT
RO14 ? ¥Well pump intake depth (m below water table) * 1,450E+01 * 1,000E+01 °? —-— * DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB}) * MB * ND 3 -— * MODEL
RO14 * Well pumping rate (m**3/yr) % 3,303E+02 * 2.500E+02 ?* -— 3 uw

3 3 3 3 3
R0O1S5 * Number of unsaturated zone strata s 4 LD § : -—— ? NS
RO15 * Unsat. zone 1, thickness (m) 3 1.240E+00 * 4.000E+00 ? —-— * H{1)
RO1S ? Unsat. zone 1, soil density (g/cm**3) 3 1.950E+00 * 1.5S00E+00 ?* ——— 3 DENSUZ (1)
RO15 * Unsat. zone 1, total porosity * 2.740E-01 * 4.000E-01 ? —-— * TPUZ(1)
RO15 * Unsat. zone 1, effective porosity » 2.600E-02 * 2.000E-01 * —— * EPUZ(1)
RO1S * Unsat. zone 1, field capacity * 2.480E-01 * 2.000E-01 °? -—- * FCUZ(1)
RO15 ? Unsat. zone 1, soil-specific b parameter 3 4.380E+00 * 5.300E+00 °* - * BUZ(1)
RO15 ?* Unsat. zone 1, hydraulic conductivity (m/yr) 3 $.540E+02 * 1.000E+01 ? — * HCUZ(1)

3 3 t ] 3 ]
RO15 * Unsat. zone 2, thickness (m) * 4,110E+00 * 0.000E+00 ?* - 3 H(2)
RO15 * Unsat. zone 2, soil density (g/cm**3) * 1.920E+00 * 1.500E+00 * -—- * DENSUZ(2)
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m C2 Thickness
File : DCGL10.RAD

Site-Specific Parameter Summary (continued)

User : 3 Used by RESRAD * Pparameter
Menu ? Parameter 3 Input * Default * (If different from user input) ? Kame

TPUZ (2)

RO1S * Unsat. zone 2, total porosity * 2.870E~-01 * 4.000E-01 * -— b
RO15 ? Unsat. zone 2, effective porosity * 3.700E-02 * 2.000E-01 °* —— 3 EPUZ(2)
RO15 * Unsat. zone 2, field capacity * 2.500E-01 * 2,000E-01 ? -—- * FCUZ(2)
RO15 ? Unsat. zone 2, soil-specific b parameter * 4.900E+00 * 5.300E+00 * -~ * BUZ(2)
RO15 * Unsat. zone 2, hydraulic conductivity (m/yr) * 5.170E400 * 1.000E+01 * —— * HCUZ(2)

? 3 3 ] 3
RO15 * Unsat. zone 3, thickness (m) * 6.100E-01 * 0.000E+00 * -—- ? H(3)
RO15 ? Unsat. zone 3, soil density (g/cm**3) 3 1.830E+00 * 1.500E+00 ? —_—— * DENSUZ(3)
RO15 ? Unsat. zone 3, total porosity * 3.170E-01 * 4.000E-01 °* —— * TPUZ(3)
RO1S * Unsat. zone 3, effective porosity 3 2.900E-02 * 2.000E-01 * —— 3 EPUZ(3)
RO1S ?* Unsat. zone 3, field capacity > 2.870E-01 * 2.000E-01 °* -— * PCUZ(3)
RO15 ? Unsat. zone 3, soil-specific b parameter 3 4.050E+00 * 5.300E+00 ?* -— 3 BUZ(3)
RO15 * Unsat. zone 3, hydraulic conductivity (m/yr) 3 1.046E+03 * 1,000E+01 ? —— * HCUZ(3)

3 3 3 3 3
RO1S5 * Unsat. zone 4, thickness (m) * 7.320E400 * 0.000E+00 ° -— * H4)
RO1S * Unsat. zone 4, soil density (g/cm**3) * 1.850E+00 * 1.500E+00 * -—- * DENSUZ(4)
RO15 * Unsat. zone 4, total porosity * 3.130E-01 * 4.000E-01 * - * TPUZ(4)
RO15 * Unsat. zone 4, effective porosity * 5.400E-02 * 2.000E-01 °* -—- * EPUZ(4)
RO15 * Unsat. zone 4, field capacity * 2.580E-01 * 2.000E-01 * -—- * FCUZ(4)
RO15 * Unsat. zone 4, soil-specific b parameter * 4.900E+00 * 5.300E+00 * - * BUZ(4)
RO1S ® Unsat. zone 4, hydraulic conductivity (m/yr) *> 1.560E+01 * 1.000E+01 * ——- ? HCUZ(4)
RO16 * Distribution coefficients for Co-60 » : : b
RO16 * Contaminated zone (cm**3/g) ? 1.284E+03 * 1.000E+03 * ——- ? DCRUCC( 1)
RO16 * Unsaturated zone 1 (cm**3/g) ? 2.310E+02 * 1.000E+03 * - * DCNUCU{ 1,1)
RO16 > Unsaturated zone 2 (cm**3/g) 3 2.340E+02 * 1.000E+03 ? == * DCNUCU( 1,2)
RO16 * Unsaturated zone 3 (cm**3/g) 3 2.310E402 * 1.000E+03 ? - * DCNUCU{ 1,3)
RO16 * Unsaturated zone 4 (cm**3/g) 3 2.300E+02 * 1.000E+03 ? - * DCNUCU( 1,4)
RO16 * Saturated zone (cm**3/g) * 2.320E+02 * 1.000E+03 * - ? DCNUCS( 1)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 7.148E-05 3 ALEACH{ 1)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 ? not used * SOLUBK( 1)

3 3 ? 2 ?
RO16 * Distribution coefficients for Cs-137 : : 3 :
RO16 * Contaminated zone (cm**3/g) * 2.130E+03 * 1.000E+03 * - ? DCNUCC{ 2)
RO16 * Unsaturated zone 1 (cm**3/g) ? 4.380E+02 * 1.000E403 * .- * DCNUCU({ 2,1)
RO16 > Unsaturated zone 2 (cm**3/g) 3 4.440E+02 * 1.000E+03 ? -—- 3 DCNUCU( 2,2)
RO16 * Unsaturated zone 3 (cm**3/g) ? 4.380E+02 * 1.000E+03 °* —— * DCNUCU{ 2,3)
RO16 * Unsaturated zone 4 (cm**3/g) 3 4.380E+02 * 1.000E+03 ? - * DCNUCU( 2,4)
RO16 * Saturated zone (cm**3/g) * 4.400E+02 * 1.000E+03 ° - > DENUCS{ 2)
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD

Site-Specific Parameter Summary (continued)

User ? : Used by RESRAD * Parameter
Menu ? Parameter 3 Input ? Default ?* (If different from user input) ? Name

R0O16 * Leach rate (/yr) * 0.000E+00 * 0.000E+0C * 4.309E-05 * ALEACH( 2)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 °* not used 3 SOLUBK( 2)

3 3 ] 3 3
RO16 * Distribution coefficients for Eu-152 b4 3 : 3
RO16 * Contaminated zone (cm**3/g) 3 7.194E+03 *-1.000E+00 ? —-— 3 DCNUCC( 3)
RO16 * Unsaturated zone 1 (cm**3/q) 3 8.090E+02 *-1.000E+00 ?* — * DCRUCU({ 3,1)
RO16 °* Unsaturated zone 2 (cm**3/g) 3 8.240E+02 *-1.000E+00 * —— * DCNUCU( 3,2)
RO16 * Unsaturated zone 3 (cm**3/g) > 8.090E402 *-~1.000E+00 °? - * DCNUCD( 3,3)
RO16 3 Unsaturated zone 4 (cm**3/g) 3 8.080E+02 *-1.000E+00 ?* ——— ? DCRUCU( 3,4)
RO16 * Saturated zone (cm**3/g) * 8.140E402 *-1.000E+00 ? —— * DCNUCS( 3)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 1.276E-05 3 ALERCH( 3)
RO16 * Solubility constant > 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 3)

3 » 3 3 3
RO16 * Distribution coefficients for Eu-154 2 2 3 3
RO16 ? Contaminated zone (cm**3/g) * 7.194E+03 *-1.000E+00 * -— 3 DCNUCC( 5)
RO16 ?* Unsaturated zone 1 (cm**3/g) ? 8.090E+02 *-1.000E+00 °* —— 3 DCNUCU{ 5,1)
R016 * Unsaturated zone 2 (cm**3/g) 3 8.240E+02 *-1.000E+00 * — * DCNUCU{( §,2)
RO16 * Unsaturated zone 3 (cm**3/g) 3 8.090E+02 *-1.000E+00 ? -—— * DCNUCU( 5, 3)
RO16 * Unsaturated zone 4 (cm**3/g) * 8.080E+02 *-1.000E+00 ?* —— * DCNUCO( S,4)
RO16 °* Saturated zone (cm**3/g) * 8.140E+02 *-1.000E+00 * — * DCRUCS{ 5)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 1.276E~05 * ALERCH{ S)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00Q * not used * SOLUBK( 5)

3 3 3 3 3
RO16 * Distribution coefficients for Eu-155 » b : 3
RO16 * Contaminated zone (cm**3/g) * 7.194E+03 *-1.000E+00 * ——— ? DCNUCC( 6)
RO16 * OUnsaturated zone 1 (cm**3/g) * 8.090E+02 *-1.000E+00 °* -— ! DCNUCU( 6,1)
RO16 * Unsaturated zone 2 (cm**3/g) 3 8.240E+02 *-1.000E+00 * - * DCNUCU( 6,2)
RO16 * Unsaturated zone 3 (cm**3/g) 3 8.090E+02 *-1.000E+00 ? — * DCNUCU( 6,3)
RO16 °* Unsaturated zone 4 (cm**3/g) ? 8.080E+02 2-1.000E+00 ? ——— * DCNUCU({ 6,4)
RO16 °* Saturated zone (cm**3/g) ! 8.140E+02 *-1,000E+00 ? -——- * DCNUCS{ 6)
RO16 * Leach rate (/yr) % 0.000E+00 * 0.000E+00 ? 1,276E-05 3 ALEACH( 6)
RO16 * Solubility constant 3 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 6)
R016 * Distribution ccefficients for Fe-55 : 3 3 3
RO16 * Contaminated zone (cm**3/g) * 1.251E+03 * 1.000E+03 * ~—— 3 DCNUCC( 7)
RO16€ ? Unsaturated zone 1 (cm**3/g) * 2.040E+02 * 1.000E+03 * -— * DCNUCU( 7,1)
RO16 ? Unsaturated zone 2 (cm**3/g) * 2.070E+02 * 1.000E+03 * ——— * DCNUCU( 7,2)
RO16 2 Unsaturated zone 3 (cm**3/g) 3 2.040E+02 * 1.000E+03 °* —— 3 DCNUCU{( 7,.3)
RO16 * Unsaturated zone 4 (cm**3/g) 3 2.040E+02 * 1.000E+03 ? —-— * DCNUCU( 7,4)
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD .

Site-Specific Parameter Surmary (continued)

* User b ? Used by RESRAD 3 Parameter
Menu ? Parameter ~ ’ Input 3 Dpefault * (If different from user input) ? Nane
RO16 * saturated zone (cm**3/g) 3 2.050E+02 * 1.000E+03 ?* -— * DCNUCS( 7)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 7.336E-05 * ALEACH( 7)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK( 7)

3 s 3 3 ?
RO16 * Distribution coefficients for H-3 b » ’ :
RO16 * Contaminated zone (cm**3/g) * 4.300E-02 * 0.000E+00 ° - * DCNUCC{ 9)
RO16 * Unsaturated zone 1 {cm**3/g) 3 6.000E-02 * 0.000E+00 ?* -—— * DCNUCU( 9,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 6.000E-02 * 0.000E+00 * —-— 3 DCNUCU{ 9,2)
RO16 °? Unsaturated zone 3 (cm**3/q) 3 6.000E-02 * 0.000E+00 ?* - * DCNUCU{( 9,3)
RO16 * Unsaturated zone 4 (cm*+*3/g) * 4.300E-02 * 0.000E+Q0 ? —— * DCNUCU( 9,4}
RO16 * Saturated zone (cm**3/g) ? 6.000E-02 * 0.000E+00 * ——- ? DCNUCS( 9)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 4.749E-01 * ALEACH{ 9)
RO16 2 Solubility constant * 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 9)

3 3 3 3 3
R016 ? Distribution coefficients for Mn-54 » » » ’
RO16 * Contaminated zone (cm**3/g) * 7.330E+02 * 2.000E+02 * - 3 DCNUCC(10)
RO16 * Unsaturated zone 1 (cm**3/g) ? 1.550E+02 * 2.000E+02 * - * DCNUCU(10,1)
RO16 * Unsaturated zone 2 (cm**3/q) * 1.570E+02 * 2.000E+02 ? -— * DCNUCU(10,2)
RO16 * Unsaturated zone 3 (cm**3/g) * 1.550E402 * 2.000E+02 * -—- * DCNUCU(10, 3)
RO16 * Unsaturated zone 4 (cm**3/g) * 1.550E+402 * 2.000E+02 * -— ? DCNUCU(10,4)
RO16 * sSaturated zone (cm**3/g) ? 1.560E+02 * 2.000E+02 * - * DCRUCS{10)
RO16 * Leach rate (/yr) ? 0.000E+00 * 0.000E+00 ? 1.252E-04 ? ALEACH{10)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ? SOLUBK(10)

3 b ] 3 3 ]
RO16 ? Distribution coefficients for Sr-90 » b : b
RO16 * Contaminated zone (cm**3/g) * 1.310E+402 * 3.000E+01 ? —— * DCNUCC(11)
R016 * Unsaturated zone 1 (cm**3/g) * 3.100E+01 * 3.000E+01 °* -— * DCNUCU(11,1)
R01€6 * Unsaturated zone 2 (cm**3/g) * 3.140E+01 * 3.000E+01 ° - * DCNUCU(11,2)
RO16 * Unsaturated zone 3 (cm**3/q) * 3.100E+01 * 3.000E+01 °* --- * DCNUCU(11,3)
RO16 * Unsaturated zone 4 (cm**3/g) * 3.100E+01 * 3.000E+01 °* - * DCNUCU(11,4)
RO16 * Saturated zone (cm**3/g) * 3.110E+01 * 3.000E+01 °* -—- ? DCNUCS (11)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 6.999E-04 * ALEACH(11)
RO16 * Solubility constant ? 0.000E+00 * 0.000E+00 * not used * SOLUBK(11)

 J 3 3 3 3
RO16 * Distribution coefficients for daughter Gd-152 : ’ : 3
RO16 * Contaminated zone (cm**3/q) 3 7.194E+03 *-1,000E+00 ? - * DCNUCC( 8)
RO16 * Unsaturated zone 1 (cm**3/g) * £.090E+02 *~-1.000E+00 * -—- * DCNUCU( 8,1)
RO16 * Unsaturated zone 2 (cm**3/g) * 8.240E+02 *-1.000E+00 * -—- * DCNUCU( 8,2)
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Summary : Derivation of Surface Soil DCGL Values Using a2 1.5m CZ Thickness
File : DCGL10.RAD

Site-Specific Parameter Summary (continued)

’ ? User 3 2 Used by RESRAD * Parameter
Menu ? Parameter 3 Input > Dpefault 2 (If different from user input) 3 Name
RO16 ? Unsaturated zone 3 (cm**3/g) * 8.090E+02 *-1.000E+00 °* - ?» DCNUCU( 8,3)
RO16 ? Unsaturated zone 4 (cm**3/g) * 8.080E+02 °-1,000E+00 * -—- » DCNUCU( 8,4)
RO16 ? Saturated zone {(cm**3/g) 3 8.140E+02 *-1.000E+00 * —— 3 DCNUCS{ 8)
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 1.276E-05 > ALEACH{ 8)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 8)
RO17 * Inhalation rate (m**3/yr) * 8.570E+03 * 8.400E+03 ° —— 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) ? 2.350E-05 * 1.000E-04 ?* — * MLINH
RO17 * Exposure duration * 3.000E+01 * 3.000E+01 * -— 3 ED
RO17 2 Shielding factor, inhalation * 5.500E-01 * 4.000E-01 * -—- * SHF3
R017 * Shielding factor, external gamma * 3.970E-01 * 7.000E-01 ? —— 3 SHF1
RO17 ? Fraction of time spent indoors * 6.670E-01 * 5.000E-01 * —— 3 FIND
RO17 ? Fraction of time spent outdoors (on site) * 2.500E-01 * 2,.500E-01 ? —— * FOTD
RO17 * Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 * >0 shows circular AREA. * FS
RO17 * Radii of shape factor array (used if FS = -1): 3 » » ’
RO17 * Outer annular radius (m), ring 1: * not used * 5.000E+01 °* -——- ®> RAD_SHAPE( 1)
RO17 * Outer annular radius (m), ring 2: * not used * 7.071E+01 ? --- ® RAD_SHAPE( 2)
RO17 * Outer annular radius (m), ring 3: * pnot used * 0.000E+00 ? - ® RAD_SHAPE( 3)
R017 * Outer annular radius (m), ring 4: * not used * 0.000E+00 ° -— * RAD_SHAPE( 4)
R017 * Outer annular radius (m}, ring 5: * not used * 0.000E+00 °* -—- * RAD_SHAPE( 5)
RO17 * Outer annular radius (m), ring 6: * not used ? 0.000E+00 ? -—- * RAD_SHAPE( 6)
R017 * Outer annular radius (m), ring 7: ? not used ? 0.000E+00 ? - 3 RAD_SHAPE( 7)
RO17 ? Outer annular radius (m), ring 8: * not used * 0.000E+00 °* -—- * RAD_SHAPE( 8)
RO17 * Outer annular radius (m), ring 9: * not used * 0.000E+00 ° R * RAD_SHAPE( 9)
RO17 * Outer annular radius (m), ring 10: ®> not used * 0.000E+00 * -—- * RAD_ SHAPE(10)
RO17 ?  Outer annular radius (m), ring 11: ® not used * 0.000E+00 °* -— 3 RAD_SHAPE(11)
RO17 ? Outer annular radius (m), ring 12: ? not used * 0.000E+00 ? —— ? RAD_SHAPE(12)
3 » 3 ] 3
RO17 * Fractions of annular areas within AREA: : : i :
RO17 * Ring 1 ! not used ?* 1,000E+00 ° -—- ? FRACA( 1)
RO17 ? Ring 2 > not used * 2.732E-01 ? —— * FRACA( 2)
RO17 * Ring 3 * not used * 0.000E+00 ? — * FRACA( 3)
RO17 * Ring 4 ! pot used * 0.000E+00 ?* —— 3 FRACA( 4)
RO17 * Ring S * not used * 0.000E+00 * —— 3 FRACA( 5)
R0O17 * Ring 6 * not used * 0.000E+00 * ——— * FRACA({ 6)
R0O17 * Ring 7 * not used ? 0.000E+00 °* —— ? FRACA( 7)
RO17 * Ring 8 * not used * 0.000E+00 * -— * FRACA( 8)
RO17 ?* Ring 9 * not used ? 0.000E+00 * — » FRACA( 9)
RO17 * Ring 10 ® not used * 0.000E+00 °* -—— 3 FRACA(10)
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD

Site-Specific Parameter Summary (continued)

2 ? User : ? Used by RESRAD > Parameter
Menu ? Parameter : Input * Default ? (If different from user input) °* Name

RO17 Ring 11

3 3 not used * 0.000E+00 ? -— 3 FRACA(1ll)
RO17 * Ring 12 * not used * 0.000E+00 ? -—— 3 FRACA(12)

3 E 3 3 3
RO18 ? Fruits, vegetables and grain consumption (kg/yr) * 2.050E+02 * 1.600E+02 °* —— ? DIET(1l)
RO18 ? Leafy vegetable consumption (kg/yr) > 1.400E+01 * 1.400E+01 ? — 3 DIET(2)
RO18 ? Milk consumption (L/yr) 3 not used * 9.200E+01 ? —— 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) ? not used * 6.300E+01 ? —— 3 DIET(4)
RO18 * Fish consumption (kg/yr) ? 5,400E+00 * 5.400E+00 °* -—— 3 DIET(5)
RO1€8 * Other seafood consumption (kg/yr) * 9,000e-01 * 9.000E-01 * -—- 3 DIET(6)
RO18 * Soil ingestion rate (g/yr) * 1.820E+401 * 3.650E+01 °* — * SOIL
RO18 * Drinking water intake (L/yr) ? 4.090E+02 * 5.100E+02 ? -—- * DWI
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00Q ? —— > FDW
R0O18 * Contamination fraction of household water > not used * 1.000E+00 ? -—- ? FHHW
RO18 * Contamination fraction of livestock water * not used * 1.000E+00 ?* —— 3 FIW
RO18 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * —— * FIRW
RO18 ? Contamination fraction of aquatic food * 4.480E-01 * 5.000E-01 °* — » FR9
RO18 ? Contamination fraction of plant food -1 3-1 ? 0.500E+00 3> FPLANT
RO18 * Contamination fraction of meat ' not used -1 3 -—— 3 FMEAT
RO18 * Contamination fraction of milk 3 not used 2-1 b - * FMILK

3 ] 3 3 3
RO19 * Livestock fodder intake for meat (kg/day) * not used * 6.800E+01 * -— 3 LFIS
RO19 ? Livestock fodder intake for milk (kg/day) * not used * 5,500E+01 ?* —— ?* LFI6
RO19 * Livestock water intake for meat (L/day) * not used * 5.000E+01 ? -—— 3 L¥WIS
RO19 * Livestock water intake for milk (L/day) ? not used * 1.600E+02 ? - 3 LWI6
RO19 * Livestock soil intake (kg/day) * not used * 5.000E-01 ?* —— ? LSI
RO19 ? Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 * — 3 MLFD
RO19 ? Depth of soil mixing layer (m) * 2.320E-01 * 1.500E-01 ? —-— DM
RO19 ?* Depth of roots (m) * 1.220E+00 * 9.000E-01 ? —— * DROOT
RO19 ?* Drinking water fraction from ground water * 1.000E+00 * 1.000E+00 * -— 3 FGWDW
R019 ? Household water fraction from ground water * not used * 1.000E+00 ?* —-— * PGWHH
RO19 * Livestock water fraction from ground water * not used ? 1.000E+00 ? -— * FGWLW
RO19 ? Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 ? -— * FGWIR

] 3 ] 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) * 1.750E+00 * 7.000E-01 * - ¥ Yv(l)
R1SB * Wet weight crop yield for Leafy (kg/m**2) * 1.500E+00 * 1.500E+00 ° -— ? Y(2)
R19B ? Wet weight crop yield for Fodder (kg/m**2) ® not used * 1.100E+00 °* - ? Yv(3)
R19B * Growing Season for NKon-Leafy (years) * 1.700E~01 * 1.700E-01 * -—= * TE(1)
R19B * Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 * === * TE(2)
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD
Site-Specific Parameter Summary (continued)

i User 3 3 Used by RESRAD * Parameter

Menu ? Parameter 3 Input ? Dpefault ?* (If different from user input) °* Name

R19B * Growing Season for Fodder (years) 3 not used °* 8.000E-02 °? -—— * TE(3)
R19B ? Translocation Factor for Non-Leafy 3 1.000E-01 * 1.000E~01 °* —— * TIV(1)
R19B * Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00 ? —— 3 TIV(2)
R19B * Translocation Factor for Fodder * not used * 1,000E+00 ? —— 3 TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 ? —— * RDRY(1)
R19B * Dry Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 * —_— * RDRY(2)
R19B * Dry Foliar Interception Fraction for Fodder * not used * 2.500E-01 * —— * RDRY (3}
R19B ? Ket Foliar Interception Fraction for MNon-Leafy * 2,500E-01 * 2,.500E-01 ?* — 3 RWET(1)
R19B * Wet Foliar Interception Fraction for Leafy ? 5.610E-01 * 2,500E-01 °* —— 3 RWET(2)
R19B * ¥Wet Foliar Interception Fraction for Fodder * not used ?* 2,500E-01 °* -——— 3 RWET(3)
R19B ? Weathering Removal Constant for Vegetation * 3.280E401 * 2.000E+01 °* -— ? WLAM

3 ) ) 2 »
Cl4 ?* C-12 concentration in water (g/cm**3) > not used * 2.000E-05 °* —— 3 C12WTR
Cl4 ? C-12 concentration in contaminated soil (g/g) ? not used ?* 3.000E-02 ? —-— ? Cclacz
Cl4 * Fraction of vegetation carbon from soil 3 not used * 2,000E-02 ? -—— * CSOIL
Cl4 * Fraction of vegetation carbon from air * not used ?* 9.800E-01 ? — 3 CAIR
Cl4 3* C-14 evasion layer thickness in soil (m) * not used * 3.000E-01 ? —— * pMC
Cl4 ? C-14 evasion flux rate from soil (1/sec) > not used * 7.000E-07 ?* -—- * EVSN
Cl4 ?* C-12 evasion flux rate from soil (1/sec) ? not used * 1.000E-10 °? —— 3 REVSN
Cl4 * Fraction of grain in beef cattle feed * not used * 8.000E-01 °? — * AVFG4
Cl4 ? Fraction of grain in milk cow feed ? not used ?* 2.000E-01 ? —— * RAVFGS
Cl4 ?* DCF correction factor for gaseous forms of Cl14 > not used ?* B8.894E+01 ? —— * CO2F

3 3 3 3 3
STOR ? Storage times of contaminated foodstuffs (days): °* 3 b4 3
STOR * Fruits, non-leafy vegetables, and grain * 1.400E+01 * 1.400E+01 * — * STOR_T(1)
STOR * Leafy vegetables * 1.000E+00 * 1.000E+00 °* -— 3 STOR_T(2)
STOR * Milk 3 1.000E+00 * 1,000E+00 * -—— * STOR_T(3)
STOR ? Meat and poultry * 2.000E401 * 2.000E+01 ° — 3 STOR_T(4)
STOR ? Fish * 7.000E+00 * 7.000E+00 ? —-—— * STOR_T(S)
STOR * Crustacea and mollusks * 7.000E+00 * 7.000E+00 ? —— * STOR_T(6)
STOR ? Well water * 1.000E+00 * 1,000E+00 ? —— * STOR_T(7)
STOR ? Surface water 3 1.000E+00 * 1.000E+00 ?* —— * STOR_T(8)
STOR * Livestock fodder * 4.500E+01 * 4,500E+01 ? — * STOR_T(9)

3 3 ] 3 3
RO21 ? Thickness of building foundation (m) ®* not used * 1.500E-01 * -— ? FLOOR1
R021 ? Bulk density of building foundation (g/cm**3) * not used * 2.400E+00 °* -— * DENSFL
R0O21 ? Total porosity of the cover material * not used * 4.000E-01 ? -— ¥ TPCV
R021 * Total porosity of the building foundation * not used * 1.000E-01 * -— 3 TPFL
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Surmary : Derivation of Surface Soil DCGL Values Using & 1.5m CZ Thickness
File 3+ DCGL10.RAD

Site-Specific Parameter Summary {(continued)

User ’ Used by RESRAD 3 Pparameter
Menu ? Parameter 3 Input 3 Dpefault °* (If different from user input) ? Nane

R021 * volumetric water content of the cover material % not used ?* 5.000E-02 °* — 3 PH20CV
R021 ? volumetric water content of the foundation ® not used ?* 3.000E-02 ? —— * PH20FL
R021 * Diffusion coefficient for radon gas (m/sec): » b4 > ?
RO21 ? in cover materjal * not used * 2,.000E-06 °* -— 3 DIFCV
RO21 * in foundation material * not used * 3.000E-07 °* -——- 3 DIFFL
RO21 * in contaminated zone soil * not used ?* 2.000E-06 ° — ? DIFCZ
R021 * Radon vertical dimension of mixing (m) * not used * 2.000E+00 °? —— ? HMIX
R021 ? Average building air exchange rate (1/hr) > not used * 5.000E-01 °* -—— * REXG
R021 ? Height of the building (room) (m) * not used * 2,500E+00 °? —-—— 3 HRM
R021 * Building interior area factor * not used * 0.000E+00 ? —-— 3 FAI
RO21 ?* Building depth below ground surface (m) * not used *-1.000E+00 ? -— * DMFL
R021 * Emanating power of Rn-222 gas * not used * 2.500E-01 ? —— ? EMANA(1)
R021 * Emanating power of Rn-220 gas * not used * 1,.500E-01 ? —— 3 EMANA(2)
] 3 3 3 3
TITL * Number of graphical time points 2 32 » — : —— 3 NPTS
TITL ? Maximum number of integration points for dose b 17 > —~——— 3 -—— * LYMAX

TITL ® Maximum number of integration points for risk ? -——- —— KYMAX
ttttiItt1tIIIttttt11111IIttIttttI1t11111IttItttitttttttt!titttttttti!tttttittttt!ttttttittttttttttttttitttitttttt!tttttittttttti

Summary of Pathway Selections

Pathway ? User Selection

1 -~ external gamma ? active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion » active
4 -- meat ingestion ’ suppressed
5 -- milk ingestion 3 suppressed
6 -~ aquatic foods : active
7 -- drinking water » active
8 -~ so0il ingestion 3 active
9 -- radon ? suppressed
3

Find peak pathway doses

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁIIIIIIHIIIIIiIIIIIIIIIItIIII

Page 6-174



BRP-CICENSE TERMINATION PLAN ~

CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL

CRITERIA FOR LICENSE TERMINATION

Appendix 64, RESRAD Summary Report for Generation of Site-Specific DCGL Values

‘\—/
Revision 0
4172003

RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 14
Summary : Derivation of Surface Soil DCGL Values Using 2 1.5m C2 Thickness
File : DCGL10.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARRARRARARERRARRARKARR AR RARNR AARRARAARRRARRBARRARARNAAN KRR RRARE
Area: 8094.00 square meters Co-60 1.000E+00
Thickness: 1.50 meters Cs-137 1.000E+00
Cover Depth: 0.00 meters Eu-152 1.000E+00
Eu-154 1.000E+00
Eu-155 1.000E+00
Fe-55 1.000E+00
H-3 1.000E+00
Mn-54 1.000E+00
Sr-90 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.422E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 2.785E+01 2.520E+01 2.176E+01 1.471E+01 6.769E+00 1.043E+00 7.926E-03 2.562E-10
M(t): 1.150E+00 1.041E+00 8.986E-01 6.076E-01 2.795E-01 4.306E-02 3.273E-04 1.0S8E-11

Maximum TDOSE(t): 2.785E+01 mrem/yr at t = 0.000E+00 years
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Revision 0
4/1/2003

RESRAD, Version 6.21
Summary :
File :

T« Limit = 0.5 year 03/07/2003 10:52 Page
Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
DCGL10.RAD

15

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon

Radio-
Nuclide
AARRAAL

Co-60
Cs-137
Eu~-152
Eu-154
Eu-155
Fe~55
H-3
Mn-54
Sr-90
f11fitt
Total

Radio-
Nuclide
ARRRARK
Co-60
Cs~137
Eu-152
Eu-154
Eu-155
Fe-55
R-3
Mn-54
Sr-90
111111t
Total

*Sum of all water independent and dependent

ARREREKRRERKKNANR
mrem/yr fract.
ARRANNNRN RAANRA
0.2627
0.0580
0.1181
0.1279
0.0030
0.0000
0.0000
0.0611
0.0004
111111
0.6312

7.316E+00
1.615E+00
3.288E+00
3.562E+00
8.396E-02
0.000E+00
0.000E+00
1.701E+00
1.170E-02
88488638
1.758E+01

mren/yr fract.
RARKRARRR ANRRKA
1.677E-06 0.0000
2.577E-07 0.0000
1.760E-06 0.0000
2.248E-06 0.0000
3.158E-07 0.0000
1.939e-08 0.0000
1.235E-04 0.0000
3.753E-08 0.0000
1.058E-05 0.0000
111188ttt f1£11s
1.404E-04 0.0000

mrem/yr fract.
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1853089844
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Total Dose Contributions TDOSE(i,p,t}
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water

mrem/yr fract.
KARRRRARN RMANAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
f1eftfet 1111t
0.000E+00 0.0000

Fish

mrem/yr fract.
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Plant

mrem/yr fract.
2.180E-01
2.165E-01
1.383E-03
2.011E-03
3.127E-04
5.863E-05
1.673E-02
6.215E-02
9.748E+00
tftttfftt
1.027E+01

0.0078
0.0078
0.0000
0.0001
0.0000
0.0000
0.0006
0.0022
0.3501
11111t
0.3686

for Individual Radionuclides

Water Dependent Pathways

Radon
AARARRNAANRNARAA

mrem/yr fract.
KAARRR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

pathways.

Plant
mrem/yr fract.
ERRERR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11f1111t
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000
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Meat )
ARARURA AR AR KRR
mrem/yr fract.
ARARRAARR RAKMARA

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111t8841t
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111¢
0.0000

(1) and

Meat

mrem/yr fract.
RRUKURARE RAKKAN
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111811t
0.000E+00

Milk
AREARKARKRARRNEN
mrem/yr fract.
AAKXAR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fi11t11ett
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111
0.0000

Pathways (p)

Milk

mrem/yr
ARRRARKAK
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11fte115t
0.000E+00

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111
0.0000

Soil
ARRMAKARRANKARAR
mrem/yr fract.

4.207E-04
8.249E-04
1.054E-04
1.533E-04
2.383E-05
8.934E-06
5.929E-07
3.168E-05
2.522E-03
11111111t
4.092E-03

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
11211t
0.0001

All Pathways*

mrem/yr fract.
7.534E+00
1.833E+00
3.289E+00
3.564E+00
8.430E-02
6.758E-05
1.685E-02
1.763E+00
9.762E+00
111111118
2.785E+01

0.2706
0.0658
0.1181
0.1280
0.0030
0.0000
0.0006
0.0633
0.3506
11111t
1.0000
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RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 16
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m C2Z Thickness

File : DCGL10.RAD

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

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon
KAARNANIARRARARAN

mrem/yr fract.
ARRRAA

Milk
RARRXAARARRARRAR
mrem/yr fract.
KAXANK
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111ttt
0.0000

Plant Meat Soil

AEXRRRAARRRRRRAAN
mrem/yr fract.
AXRARAARR
3.688E-04
8.060E-04
1.000E-04
1.417E-04
2.072E-05
6.911E-06
1.582E-07
1.409E-05
2.461E-03
t1is1t11t
3.920E-03

Ground
Radio-
Nuclide
RAAXAAN
Co-60
Cs~-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
Sr-90
fit111s
Total

fract.
AXRARY
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
t1i11t
0.0000

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
ARRARN RAAXRRA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11114t

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

6.414E+00
1.576E+00
3.121E+00
3.292E+00
7.301E-02
0.000E+00
0.000E+00
7.566E-01
1.141E-02
11tt1111
1.525E+01

1.470E-06
2.518E-07
1.671E-06
2.077E-06
2.746E-07
" 1.500E-08
3.295E-05
1.669E-08
1.032E-05
ti1t1111f
4.905E-05

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111ttt111
0.000E+00

1.912E-01
2.115e-01
1.313e-03
1.6859e-03
2.719E-04
4.535E-05
4.492E-03
2.764E-02
9.512E+00
111111111
9.951E+00

0.0076
0.0084
0.0001
0.0001
0.0000
0.0000
0.0002
0.0011
0.3775
11t1t
0.3948

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
t1t11111t
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
1111t
0.0002

0.2545
0.0626
0.1238
0.1306
0.0029
0.0000
0.0000
0.0300
0.0005
11111t
0.6050

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

Pathways (p)

Water Dependent Pathways

Water

Radio-

Ruclide mrem/yr

KARARRR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111121111
0.000E+00

Co-60
Cs~-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
Sr-90
111111t
Total

*Sum of all water

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

Fish
AARERRARRARRANRA
mrem/yr fract.
RRARRA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11121111t
0.000E+00

Radon
PREVEVIVEREETEY Y
mrem/yr fract.
KARRAARRA RARMKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
111it118f t1184t
0.000E+00 0.0000

independent and dependent pathways.

Plant

nrem/yr fract.
ARRAXKXAN ARRARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
111111111 t11ttt
0.000E+00 0.0000
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Meat
ARARNAAKKARRRARN
mrem/yr fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3088849
0.000E+00

Milk
ARRARARARZANRAANA
mrem/yr fract.
ARRXRXARN
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11f11f
0.0000

All Pathways*
mrem/yr fract.
RARRANRARR KARAMN

6.605E+00
1.791E+00
3.122E+00
3.294E+00
7.330E-02
5.228E-05
4.525E-03
7.843E-01
9.526E+00
989288881
2.520E+01

0.2621
0.0711
0.1239
0.1307
0.0029
0.0000
0.0002
0.0311
0.3780
98888
1.0000
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RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 17
Swrmary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File s DCGL10.RAD

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+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- JARARRAKKNAMANRAR RAROARARRKARAR KRAOUOUOUDOUUAR  UUAARKRODDUNERE  XICUUOUOUODUOUILE  OUOARAAR AR KRN ARR

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RUOAN OUURAR AXARAR  AXRNIUOIR AXAARR  AXJOUGKRAAN AXAREA  KXRJOUARAA XMIAAR  KXARANARN RXAMRA

Co-60 4.930E+00 0.2265 1.130E-06 0.0000 0.000E+00 0.0000 1.469E-01 0.0068 0.000E+00 0.0000 0.000E+00 0.0000 2.835E-04 0.0000
Cs-137 1.507E+00 0.0692 2.404E-07 0.0000 0.000E+00 0.0000 2,020E-01 0.0093 0.000E+00 0.0000 0.000E+00 0.0000 7.695E-04 0.0000
Eu-152 2.813E+00 0.1292 1.506E-06 0.0000 0.000E+00 0.0000 1.183E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 9.016E-05 0.0000
Eu-154 2,812E+00 0.1292 1.775E-06 0.0000 0.000E+00 0.0000 1,588E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 1.210E-04 0.0000
Eu-155 5.521E-02 0.0025 2.076E-07 0.0000 0.000E+00 0.0000 2.056E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.567E-05 0.0000
Fe-55 0.000E+00 0.0000 8.974E-09 0.0000 O.000E+00 0.0000 2.714E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.135E-06 0.0000
H-3 0.000E+00 0.0000 2.338E-06 0.0000 0.000E+00 0.0000 3.187E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.122E-08 0.0000
Mn-54 1.497E-01 0.0069 3.301E-09 0.0000 O.00OE+00 0.0000 5.468E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 2.787E-06 0.0000
Sr-90 1.087E-02 0.0005 9.827E-06 0.0000 O.000E+00 0.0000 9,057E+00 0.4162 0.000E+00 0.0000 O0.000E+00 0.0000 2.344E-03 0.0001
11f1t1s teftetitt "t1s4ft fefftiftt ffittt fffffffft fefftf Lttt feffst ftffffftt tffftft fttrtttitf fftttt tffftttst fftttf
Total 1.228E+01 0.5642 1.704E-05 0.0000 O0.000E+00 0.0000 9.415E+00 0.4326 0.000E+00 0.0000 O0.000E+00 0.0000 3.630E-03 0.0002

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+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAANAMANMARXARRR ARARANARARMAARANRA RARRGAARARAXERXAN ADUOARAUGOUAEAY  UUOUAROOUDUNRE  ROOUXAREARKRRRR

Nuclide mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ROUUAR OOUUAA AARARA  JOOUOUDURA JUARRA  RAXANANAR RMNOUOMR  ANOUOURK RAMAXKR  AXARAXAAN

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 5.077E+00 0.2333
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.710E+00 0.0786
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.814E+00 0.1293
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.814E+00 0.1293
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.543E-02 0.0025
Fe-55 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.128E-05 0.0000
H-3 5.594E-02 0.0026 1.391E-06 0.0000 0.000E+00 0.0000 9.710E-03 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 6.597E-02 0.0030
Mn-54 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.551E-01 0.0071
8r-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.070E+00 0.4168
11115t teetttest f11t4t tfftfftet fetftf fiffssttf frffft tfttftfit feffft Stftfftsf feefft sittrtfet tifftf f1tfttfft titfft
Total 5.594E-02 0.0026 1.391E-06 0.0000 0.000E+00 0.0000 9.710E-03 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 2.176E+01 1.0000

*Sum of all water independent and dependent pathways.

Page 6-178



BR¥{ICENSE TERMINATION PLAN

CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL
CRITERIA FOR LICENSE TERMINATION

Appendix 6, RESRAD Summary Report for Generation of Site-Specific DCGL Values

Revision 0
41112003

RESRAD, Version 6.21 T« Limit = 0.5 year ig

Summary
File

Radio-
Nuclide
ARARARAN

Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
Sr-90
1111518
Total

Radio-
Nuclide
RAARARNL
Co~-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
Sr-90
fit111t
Total

~*Sum of

DCGL10.RAD

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

Ground

mrem/yr fract.
1.963E+00
1.282E+00
1.954E+00
1.620E+00
2.075E-02
0.000E+00
0.000E+00
5.151E-04
9.155E-03
1111114
6.849E+00

0.1334
0.0871
0.1328
0.1101
0.0014
0.0000
0.0000
0.0000
0.0006
11111t
0.4655

"1.487E-09

03/07/2003 10:52 Page
Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness

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

Water Independent Pathways (Inhalation excludes radon)

Inhalation

mrem/yr fract.
4,499E~07
2.045E-07
1.046E-06
1.022E-06
7.806E-08

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

2,149E-10
1.136E-11
8.278E-06
111111111
1.108E~05

Radon

mrem/yr fract.
AXRANA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111518111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l1 years

Water
ARRARARAKARNNANRN
mrem/yr fract.
ARRANARKE KAXAAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
5.270E-06 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
t1r1111et tfte1t
5.270E-06 0.0000

all water

Fish

mrem/yr fract.
RARARNARN ARANMK

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.303E-10
0.000E+00 0.0000
0.000E+00 0.0000
111111111 111141
1.303E-10 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Plant

mrem/yr

5.650E-02
1.718e-01
8.221E-04
9.149E-04
7.730E-05
4.496E-06
2.931E-08
1.882E-05
7.630E+00
11111111t
7.862E+00

fract.
ALRAAN

0.0040
0.0117
0.0001
0.0001
0.0000
0.0000
0.0000
0.0000
0.5185
11111t
0.5343

for Individuzal Radionuclides

Water Dependent Pathways

Radon
RRARRERNAAANRANRN
mrem/yr fract.
ARKARR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
t11e1e1t 11111t
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

independent and dependent pathways.

Plant

mrem/yr

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
9.109E-07
0.000E+00
0.000E+0Q0
11111111
9.109e-07

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000
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Meat
ARRRRARRRRRANARR
mrem/yr fract.
ARKANANAN KAAARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
f111f1111 t11itt
0.000E+00 0.0000

(1) and

Meat

mrem/yr fract.
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
111111121 t12£4¢
0.000E+00 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Pathways (p)

- Milk
RUUARAARNARRAARN
mrem/yr fract.
ARRARRARK ARRARK
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
f11ittits t11ist
0.000E+00 0.0000

Pathways (p)

Milk
RARARRRRARKARRAA
mrem/yr fract.

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
1111111t
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Soil
mrem/yr fract.

1.129E-04
6.544E-04
6.264E-05
6.971E-05
5.891E-06
6.852E-07
1.032E-12
9.592E-09
1.974E-03
111111118
2.881E-03

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
11111t
0.0002

All Pathways*
ARRARRKARNANANRN
mrem/yr fract.

2.021E+00
1.454E+00
1.955E+00
1.621E+00
2.084E-02
5.183E-06
6.211E-06
5.339e-04
7.641E+00
i1it111t1t
1.471E+01

0.1374
0.0988
0.1329
0.1102
0.0014
0.0000
0.0000
0.0000
0.5193
fti14t
1.0000
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m C2Z Thickness

File s DCGL10.RAD

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 Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon
ARRKRANIARRRRAAN

mrem/yr fract.
ARRAARARY RARXAN

Plant Meat
AARUUARARRKIENRN

mrem/yr fract.

Milk
ARRARRARRARNRRRN
mrem/yr fract.

Soil
Radio-

Nuclide
ARRANXR
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe~-55
H-3
Mn-54
Sr-90
f11titt
Total

mrem/yr fract. mrem/yr fract. mrem/yr
ARARAR

mrem/yr fract. fract.
AARARARRA RARRKARAN ANARAR RANARN
1.413E-01

8.066E-01
6.906E-01
3.352E-01
1.268E-03
0.000E+00
0.000E+00
4.722E-11
5.608E-03
titttrit
1.981E+00

0.0209
0.1192
0.1020
0.0495
0.0002
0.0000
0.0000
0.0000
0.0008
t1111t
0.2926

3.238E-08
1.287E-07
3.697E-07
2.115E-07
4.769E-09
8.746E-12
4.703E-22
1.041E-18
$.071E-06
11111114t
5.818E-06

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1tittt
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
t1itetfts
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11ttt
0.0000

4.210E-03
1.081E-01
2.905E-04
1.893E-04
4.723E-06
2.645E-08
6.419E-20
1.725g-12
4.674E+00
ttittittt
4.787E+00

0.0006
0.0160
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.6905
p8éesdes
0.7072

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
titttfttt
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11ttt
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11tt11111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111ttt
0.0000

8.122E-06
4.119E-04
2.214E-05
1.442E-05
3.599E-07
4.030E-09
2.257E-24
8.793E-16
1.209E-03
3828884834
1.666E-03

0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
1tt11t
0.0002

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

Radio-
Nuclide mrem/yr

Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
Sr-90
111111t
Total

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.243E-17
0.000E+00
0.000E+00
111111111
1.243e-17

*Sum of all water

fract.
AARAXR

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

independent and dependent

AARAKRNKRRRNRANN
mrem/yr fract.
KANANR

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
3.075E-22
0.000E+00
0.000E+00
111111111
3.075E-22

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

ARRARARKARRARNRN
mrem/yr fract.
AREXAR

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
188885445
0.000E+00

pathways.

Plant
mrem/yr fract.

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
2.149%E-18
0.000E+00
0.000E+00 0.0000
tt111e11t t111t
2.149E-18 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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Meat
mren/yr fract.

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11112811t
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Milk
ARARARARRARARARR
mrem/yr fract.
ARARRRA
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
86641
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1tittt11t
0.000E+00

All Pathways*

mrem/yr fract.
ARARRRAAR XNXARR
1.455E-01 0.0215
9.151E-01 0.1352
6.909E-01 0.1021
3.354E-01 0.0495
1.273E-03 0.0002
3.049E-08 0.0000
1.465E-17 0.0000
4.894E-11 0.0000
4.681E+00 0.6915
f11f1111t titttt
6.769E+00 1.0000
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File t DCGL10.RAD

Total Dose Contributions TDOSE(i,p,t)'for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation

BARRRARARRARARRA
mrem/yr fract.

Ground
RARRARRARARANRARKA
mrem/yr fract.
RARARK
0.0000
0.1530
0.0174
0.0013
0.0000
0.0000
0.0000
0.0000
0.0010
111211
0.1727

Radon
ARJAARARRARNRARR
mrem/yr fract.

Plant Meat Milk Soil
Radio-

Nuclide fract.
RERARER

mrem/yr fract. mrem/yr mrem/yr fract. mrem/yr fract.
AXRRAN ARARKAR ARANER
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111

0.0000

Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54
$r-90
1111118
Total

1.413eE-05
1.596e-01
1.811E-02
1.350E-03
7.151E-08
0.000E+00
0.000E+00
0.000E+00
1.009E-03
11111111t
1.801E-01

3.239E-12
2.546E-08
9.698E-09
8.519E-10
2.689E-13
1.365E-19
0.000E+00
0.000E+00
9.124E-07
111ttt111
9.484E-07

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111114
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111tt1111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

4.211E-07
2.139E-02
7.620E-06
7.623E-07
2.664E-10
4.127E-16
0.000E+00
0.000E+00
8.410E-01
111111111
8.623E-01

0.0000
0.0205
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.8065
11111t
0.8270

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1111t1111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1111t
0.0000

8.124E-10
8.149E-05
5.807E-07
5.809E-08
2.030E~-11
6.289E-17
0.000E+00
0.000E+00
2.176E-04
1tit1111t
2.997E-04

0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
t1if11f
0.0003

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

Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water

Radio-
Ruclide mrem/yr
RARRIAR

Co-60
Cs~137
Eu-152
Eu-154
Eu-155
-Fe-55
H-3
Mn-54
Sx-30
11181t
Total

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111ttt
0.000E+00

- *Sum of all water

AARRARRRRRRAREAR

fract.
ARRAAR
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

Fish
ARARRAARRARRANAA
mrem/yr fract.
ARRRAARKA KRAARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
111112t t121¢¢
0.000E+00 0.0000

Radon
REARARARAANRARARAN
mrem/yr fract.
ARRARAARRE AARRAN
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
111111141 f11188
0.000E+00 0.0000

independent and dependent pathways.

Plant
FARKRAAARRRAARAN
mrem/yr fract.
ARRAKARKA AMRNAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
t1titffft f11fst
0.000E+00 0.0000
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Meat
ARKARERRRAARRARK
mren/yr fract.

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
111111111
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
111111
0.0000

Milk
ARRAXARRIARRANRR
mrem/yr fract.
ARRRRR
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
11111t
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
11111111t
0.000E+00

All Pathways*

mrem/yr fract.
ARRXRKARR KARKAR
1.455E-05 0.0000
1.810E-01 0.1736
1.812E-02 0.0174
1.351E-03 0.0013
7.180E-08 0.0000
4.758E-16 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.422E-01 0.8077
1111111t t1ft1f
1.043E+00 1.0000
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Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File : DCGL10.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- AXRNNIUANIANAAAR AXARUAAARRARAA AAARNOUUOUUUOAN  AAXOUUOOUDOUOUR  RUARUDUUARARARR  LOUUKARNKKARNARAR  ARXARARKARKARARRR
Ruclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. @mrem/yr fract.
ARRRMAA RANBNARRR RMAARN AXARAARAR RAXAXAA UOUARARR RANAAR  MUOUODUIIN ANXXXAX  ARARANANR AKAAMR  ARANANAXN AAXAKR
Co-60 5.270E-17 0.0000 1.208E-23 0.0000 O0.000E+00 0.0000 1.544E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.030E-21 0.0000
Cs-137 1.557E-03 0.1965 2.484E-10 0.0000 0.0C0E+00 0.0000 2.052E-04 0.0259 0.000E+00 0.0000 O0.000E+00 0.0000 7.952E-07 0.0001
Eu-152 5.500E-07 0.0001 2.945E-13 0.0000 0.000E+00 0.0000 2.275E-10 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.763E-11 0.0000
Eu-154 1.939E-10 0.0000 1.224E-16 0.0000 0.000E+00 0.0000 1.077E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.345E-15 0.0000
Eu-155 5.187E-20 0.0000 1.951E-25 0.0000 0.000E+00 0.0000 1.900E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.472E-23 0.0000
Fe-55 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Mn-54 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
$r-90 7.509E-06 0.0009 6.790E-09 0.0000 0.000E+00 0.0000 6.153E-03 0.7763 0.000E+00 0.0000 0.000E+00 0.0000 1.619E-06 0.0002
1111f4t tffttiftt t1fftt sftftffts f1ffff fffstffts fiffst fftfiftst fettft ffftettft fifftt ftfffftst tetftt Sttftfftt tifits
Total 1.565E-03 0.1975 7.039E-09 0.0000 O0.000E+00 0.0000 6.359E-03 0.8022 0.000E+00 0.0000 0.000E+00 0.0000 2.41SE-06 0.0003

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio- ARUARUUAKREANAR AUOUOUAMAARAAN  AOOUDUUUOMLEARA  ROOUDUDOUIKRARE  DOUOUUKAXRARRARK

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RUVRAR ARRARIARA RAARAR JMARRMEEKR JNANAR  KANUUANARR ARAARRARN AXEAXE ANRKMMMAR AXXAXK  JQUOUONUIK XEXXAR  RRUROAKANRK RANKEX
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.424E-17 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.763E-03 0.2224
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.502E-07 0.0001
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.940E-10 0.0000
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.208E-20 0.0000
Fe-55 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Mn-54 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.163E-03 0.7775
111811 tiffftfss tetet fttftffts titttt ffsftfttft fifftt ttiffffitf fffftt fftffffft feffft ftfstfttf tftft fifftfstf fffitf
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 7.926E-03 1.0000

*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 22
Summary : Derivation of Surface Soil DCGL Values Using 2 1.5m C2 Thickness
File : DCGL10.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AAMUAAKAKARKNAN ANAXARRMUANARANAA JAAAROOUOAKRAR  RUODUIAUODOUARY  ARIVOUUOKRRERRAR  RAARMKKRRARARARR  AANARARARKXERNAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARNNAN UOUOUUUIA U JOUAAKARK AXARAR  ARARRMNAR ANXNARR  RRNRARARNE ARMAAR

Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 1.429E-10 0.5579 2.281E-17 0.0000 0.000E+00 0.0000 7.845E-12 0.0306 0.000E+00 0.0000 0.000E+00 0.0000 7.300E~14 0.0003
Eu-152 8.476E-23 0.0000 6.757E-17 0.0000 O.000E+00 0.0000 4.913E-16 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.142E-17 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Fe-55 0.000E+00 0.0000 " 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Mn-54¢ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 2.670E-13 0.0010 2.414E-16 0.0000 0.000E+00 0.0000 9.112E-11 0.3557 0.000E+00 0.0000 O0.000E+00 0.0000 S.758E-14 0.0002
11111t tetttittt feefts fftftfftt fettsft fiffffsts fiifts fRtetffff ffffft tefffffft t1fftf fffsffttff ffsfft titttftts fftttt
Total 1.432E-10 0.5590 3.318E-16 0.0000 0.000E+00 0.0000 9.897E-11 0.3863 0.000E+00 0.0000 0.000E+00 0.0000 1.307E-13 0.0005

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

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio- ARRNIUOUUANARARRA QUOUARKKANRRARRA  ARANOUGOOUUIERER  AXKARUOUUOUOUIR  RAUODOUOUOOUOMOARR  AAAARRARRRARRRAS

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRARAR RARMARRRRA REKRER ARAARKNEK ARRARA RARRARAAA AXNRAA  RAXNANARE AMANAA AAMRAXARN KANANA XARXANRAR AAMAKA
Co-€0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.S09E-10 0.5888
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 O0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.503E-16 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-155 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Fe-55 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Mn-5¢ 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 1.285E-11 0.0501 2.044E-14 0.0001 0.000E+00 0.0000 1.026E-12 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 1.053E-10 0.4112
111188t t1eee2et f2204t tfffttftt tiffft fffftfits fiftst ffffftfst feftft ffftfffft fifffs ffffftssst terefft ftsrfitftt t1iftt
Total 1.285E-11 0.0501 2.044E-14 0.0001 0.000E+00 0.0000 1.026E-12 0.0040 0.000E+00 0.0000 O0.000E+00 0.0000 2.562E-10 1.0000

*Sum of all water independent and dependent pathways.
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~
Revision 0
4/112003

RESRAD,
Summary
File

Parent
(1)

Co-60
Cs-137
Eu-152
Eu-152
Eu-152
Eu-152
Eu-154
Eu-155
Fe~55
R-3
Mn-54

Sr-90
f1ft11t

Version 6.21

Product Branch

(1)
Co-60
Cs-137
Eu-152
Eu-152
Gd-152
4DSR(})
Eu-154
Eu-155
Fe-55
H-3
Mn-54

Sr-90
1111111

1.000E+00
1.000E+00
7.208E~01
2.792E-01
2.792E-01
1.000E400
1.000E+00
1.000E+00
1.000£+00
1.000E+00

1.000E+00
1111te111

T« Limit = 0.5 year

~

03/07/2003 10:52 Page 23
: Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
: DCGL10.RAD

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

Fraction* t= 0.000E+00
RRARRARRK ARRANARRR

7.534E+00
1.833E+00
2.371E+00
9.183e-01
3.517E-17
9.183E-01
3.564E+00
8.430E-02
6.758E-05
1.685E-02
1.763E+00

9.762E+00
t1tt11111

DSR(3,t)

1.000E+00 3.000E+00 1.000E+01
ARBARNARN AMAAXAARN

AARAARARR
6.605E+00

1.791E+00
2.251E+00
8.718E-01
1.031E-16
8.718E-01
3.294E+00
7.330E-02
5.228E-05
4.525E-03
7.843E-01

9.526E+00
111111111

5.077E+00
1.710E+00
2.028E+00
7.856E-01
2.288E-16
7.856E-01
2.814E+00
5.543E-02
3.128E-05
6.597E-02
1.551E-01

9.070E+00
185385558

2.021E+00
1.454E+00
1.409E+00
5.459E-01
5.788E-16
5.459E-01
1.621E+00
2,.084E-02
5.183E-06
6.211E-06
$5.339e-04

7.641E+00
11it11t1t

1.455E-01
9.151E-01
4.980E-01
1.929E-01
1.094E-15
1.929e-01
3.354E-01
1.273E-03
3.049E-08
1.465E-17
4.894E-11

4.681E+00
t11tt111t

(mrem/yr) / (pCi/g)

3.000E+01 1.000E+02
RAARMARXAR AARXARKAR

1.455E-05
1.810E-01
1.306E-02
5.060E-03
1.367E-15
5.060E-03
1.351E-03
7.180E-08
4.758E-16
0.000E+00
1.141E-35

8.422E-01
933858544

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter:
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.
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3.000E+02
RAMAKARKR

5.424E-17
1.763E-03
3.966E-07
1.536E-07
1.351E-15
1.536E-07
1.940E-10
5.208E-20
2.323E-38
0.000E+00
0.000E+00

6.163E-03
1111111t

1.000E+03
AXRARKARR
0.000E+00
1.509E-10
6.111E-23
2.367E-23
6.503E-16
6.503E-16
2.178E-34
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.053E-10
1111111t

CUMBRF(j) = BRF(1)*BRF{2)* ... BRF{j).
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Appendix 6-I, RESRAD Summary Report for Generation of Site-Specific DCGL Values

RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Page 24
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness
File ¢ DCGL10.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2,422E+01 mrem/yr

Nuclide

(§8] t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARARAAA RUGUUUAAR ARUANIAAN  ARANANNAA  ARUUUAA  KARKRUUA AAANUOKR DOUDUURA LDV
Co-60 3.214E+00 3.666E+00 4.770E+00 1.198E+01 1.665E+02 1.664E+06 *1.131E+15 *1.131E+15
Cs-137 1.321E+01 1.352E+01 1.417E+01 1.666E+01 2.646E+01 1.338E+02 1.374E+04 1.605E+11
Eu-152 7.363E+00 7.756E+00 8.607E+00 1.239E+01 3.505E+01 1.336E+03 4.402E+07 *1.765E+14
Eu-154 6.795E+00 7.352E+00 8.607E+00 1.494E+01 7.221E+01 1.793E+04 1.248E+11 *2,.639E+14
Eu-155 2.873E402 3.304E+02 4.369E+02 1.162E+03 1.902E+04 3.373E+08 *4.651E+14 *4.651E+14
Fe-55 3.584E+05 4.633E+05 7.743E+05 4.673E+06 7.944E+08 *2,409E+15 *2,409E+15 *2.409E+15
H-3 1.437E403 5.352E+03 3.671E+402 3.899E+06 *9.594E+15 *9.594E+1S5 *9.594E+15 *9,594E+15
Mn-54 1.373E+01 3.088E+01 1.561E+02 4.536E+04 4.94BE+11 *7.744E+15 *7.744E+15 *7.744E+15
Sr-90 2.481E+00 2,.542E+00 2.670E+00 3.170E+00 5.174E+00 2.876E+01 3.930E+03 2.299E+1l

111111t f1fttts  tffttfttf  tffttffft fittftftt fifttstft ffttttfft fttftfttt ttfffttft
*At specific activity limit
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Appendix 6-i, RESRAD Summary Report for Generation of Site-Specific DCGL Values

RESRAD, Version 6.21 T« Limit = 0.5 year 03/07/2003 10:52 Ppage 25
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m C2Z Thickness
File : DCGL10.RAD

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide 1Initial tmin DSR{i,tmin) G(i,tmin) DSR(i, tmax) G{i,tmax)
(1) {pCi/qg) {years) {(pCi/qg) (pCi/g)
ARAXAAN OOUNARAAR  UOOUARARIUNARE  RXNARRRRR  KRXANRAAA  ARAKARAANR ARRANNAAK
Co-60 1.000E+00 0.000E+00 7.534E+00 3.214E+00 7.534E+00 3.214E+00
Cs-137 1.000E+00 0.000E+00 1.833E+00 1.321E+01 1.833E+00 1.321E+01
Eu-152 1.000E+00 0.000E+00 3.289E+00 7.363E+00 3.289E+00 7.363E+00
Eu-154 1.000E+00 0.000E+00 3.564E+00 6.795E+00 3.564E+00 6.795E+00
Eu~-155 1.000E+00 0.000E+00 8.430E-02 2.873E+02 8.430E-02 2.873E+02
Fe-55 1.000E+00 0.000E+00 6.758E-05 3.584E+05 6.758E-05 3.584E+05
H-3 1.000E+00 2.883 1 0.006 7.401E-02 3.272E+02 1.685E-02 1.437E+03
Mn-54 1.000E+00 0.000E+00 1.763E+00 1.373E+01 1.763E+00 1.373E+01
Sr-90 1.000E+00 0.000E+00 9,.762E+00 2.481E+00 9.762E+00 2.481E+00

fititet f11feetss fitffftssftettss tffffttft ffftfffft ffftffiss fftttffss
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Revislonv”
4/112003

RESRAD,
Summary
File

Nuclide
(3)

Co-60
Cs-137
Eu-152
Eu-152
Eu-152
Gd-152
Eu-154
Eu-155
Fe-55
H-3
Mn-se

Sr-90
111111t

Version 6.21

.
.
-
.

DCGL10.RAD

Parent BRF(1)
(i)

Co-60 1.000E+00
Cs-137 1.000E+00
Eu-152 7.208E-01
Eu-152 2.792E-01
4DOSE (J)

Eu-152 2.792E-01
Eu-154 1.000E+00
Eu-155 1.000E+00
Fe-55 1.000E+00
H-3 1.000E+00
Mn-54  1.000E+00

Sr-90 1.000E+00
titettt titef11s

T« Limit = 0.5 year
Derivation of Surface Soil DCGL Values Using a 1.5m CZ Thickness

03/07/2003 10:52 Page 26

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

t= 0.000E+00
RAAARAARA

7.534E+00
1.833E+00
2.371E+00
9.183E-01
3.289E+00
3.517E-17
3.564E+00
8.430E-02
6.758E-05
1.685E-02
1.763E+00

9.762E+00
1335444 44s

1.000E+00
ARRARRARA

6.605E+00
1.791E+00
2.251E+00
8.718E-01
3.122E+00
1.031E-16
3.294E+00
7.330E-02
5.228E-05
4.525E-03
7.843E-01

9.526E+00
11itt1111

3.000E+00
RRARRRRAN
5.077E+00
1.710E+00
2.028E+00
7.856E-01
2.814E+00
2.288E-16
2.814E+00
5.543E-02
3.128E-05
6.597E-02
1.551E-01

9.070E+00
98585441

BRF(i) is the branch fraction of the parent nuclide.

DOSE(j,t), mrem/yr

1.000E+01
KARARARAR
2.021E+00
1.454E+00
1.409E+00
5.459E-01
1.955E+00
5.788E-16
1.621E+00
2.084E-02
5.183E-06
6.211E-06
5.339E-04

7.641E+00
f1111111¢

3.000E+01
RARARRARN

1.455E-01
9.151E-01
4.980E-01
1.929E-01
6.909E-01
1.094E-15
3.354E-01
1.273E-03
3.049E-08
1.465E-17
4.894E-11

4.681E+00
11111111t
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1.000E+02
AAARKARAR

1.455E-05
1.810E-01
1.306E-02
5.060E-03
1.812E-02
1.367E-15
1.351E-03
7.180E-08
4.758E-16
0.000E+00
0.000E+00

8.422E-01
111111111

3.000E+02
ARRKARARAA

5.424E-17
1.763E-03
3.966E-07
1.536E-07
5.502E-07
1.351E-15
1.940E-10
5.208E-20
0.000E+00
0.000E+00
0.000E+00

6.163E-03
11111111t

1.000E+03
ARRXRRAAN
0.000E+00
1.509E-10
6.111E-23
2.367E-23
8.478E-23
6.503E-16
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.053E-10
1f1ttt11s
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Revisioriv”
4/112003

RESRAD, Version 6.21
Summary : Derivation of Surface Soil DCGL Values Using a 1.5m C2Z Thickness
: DCGL10.RAD

File

Nuclide
(3)

Co-60
Cs-137
Eu-152
Eu-152
Eu-152
Gd-152
Eu-154
Eu-155
Fe-55
H-3
Mn-54

Sr-90
111111t

Parent
(1)

Co-60
Cs-137
Eu-152
Eu-152
4s(j):
Eu-152
Eu-154
Eu-155
Fe-55
H-3
Mn~-54

5r-90
1111114

BRF (1)

1.000E+00
1.000E+00
7.208E-01
2.792E-01
2.792E-01
1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00

1.000E+00
111t1t1111

T« Limit = 0.5 year

03/07/2003 10:52 Page 27

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

t= 0.000E+00
AARAARARR
1.000E+00
1.000E+00
7.208E-01
2.792E-01
1.000E+00
0.000E+00

. 1.000E+00
1.000E+00
1.000E+00
1.000E+00
1.000E+00

1.000E+00
t11ftf11t

1.000E+00
RRARRARRA

8.767E-01
9.771E-01
6.843E-01
2.650E-01
9.493E-01
1.746E-15
9.242E-01
8.696E-01
7.735E-01
2.669E-01
4.447E-01

9.758E-01
11tft11tt

3.000E+00
RARERRARY

6.739E-01
9.329e-01
6.167E-01
2.389E-01
8.555E-01
4.977E-15
7.895E-01
6.575E-01
4.628E-01
1.895E-02
8.797E-02

9.291E-01
1111tt1tt

BRF(i) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time =

1.56 seconds

s(3,t),
1.000E+01

pCi/g
3.000E+01

1.000E+02

RARRARNAN KARREXKNA AXARNARAR

2.683E-01
7.934E-01
4.285E-01
1.660E-01
5.945E-01
1.397E-14
4.548E-01
2.472E-01
7.669E-02
1.747E-06
3.028E-04

7.827E-01
11ttf1tt

1.931E-02
4.994E-01
1.514E-01
5.865E-02
2.101E-01
2.721E-14
9.410E-02
1.510E-02
4.511E-04
3.856E-18
2.775E-11

4.795E-01
1t1ittt11t
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1.931E-06
9.879E-02
3.972E-03
1.538E-03
5.510E-03
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Distribution’s Statistical Parameters®
Parameter Priority’ Distribution
1 2 3 4
| Distribution coefficient for H 1 Truncated lognormal-n -2.81 0.5 0.001 0.999

Distribution coefficient for Mn 1 Truncated lognomal-n 5.06 2.29 0.001 0.999

Distribution coefficient for Fe 1 Truncated lognormal-n 5.34 267 0.001 0.899
| Distribution coefficient for Co 1 __Truncated lognomal-n 46 253 0.001 0.999
Distribution coefficient for Sr 1 Truncated lognomal-n 345 212 0.001 0.999
Distribution coefficient for Cs 1 Truncated lognommal-n 6.10 233 0.001 0.995
' _Distribution coefficient for Eu 1 Truncated lognomal-n 6.74 3.22 0.001 0.899
| Distribution coefficient for Gd 1 Truncated lognommal-n 6.74 3.22 0.001 0.899
| Density of contaminated zone 1 Truncated nommal 1.62 .230 0.001 0.899
Density of saturated zone 1 __Truncated nomnal 1.52 .230 0.001 0.999
| Saturated zone total porosity 1 Truncated nomat 0.425 0.0867 0.001 0.999

Saturated zone effective porosity 1 Truncated nommal 0.355 0.0806 0.001 0.899
Saturated zone hydraulic 1 Bounded lognormat-n 23 2.11 0.004 9250
conductivity
Unsaturated zone 1 thickness 1 Bounded lognormal-n 2.296 1.276 0.1¢ 320
Unsaturated zone 2 thickness 1 _Bounded lognormat-n 2.296 1.276 0.1 320
Unsaturated zone 3 thickness 1 Bounded lognormal-n .296 1.276 0.18 320
Unsaturated zone 4 thickness 1 Bounded lognormal-n 2.296 1.276 0.18 320

| Unsaturated zone § thickness 1 Bounded lognormat-n 2.296 1.276 0.18 320

Depth of roots 1 _ Uniform 0.3 40 - -
Plant transfer factor for H 1 _Truncated lognomal-n 1.57 1.1 0.001 0.899
Plant transfer factor for Mn 1 Truncated lognomal-n <1.20 0.8 0.001 0.899

|_Plant transfer factor for Fe 1 Truncated lognomal-n -£.91 0.8 0.001 0.899

Plant transfer factor for Co 1 Truncated lognomal-n -2.53 0.9 0.001 0.999

| Piant transfer factor for St 1 Truncated lognormal-n -1.20 1.0 0.001 0.999

Plant transfer factor for Cs 1 Truncated lognommal-n -3.22 1.0 0.001 0.999
Plant transfer factor for Eu 1 Truncated lognormal-n 5.21 1.1 0.001 0.999
Piant transfer factor for Gd 1 Truncated lognommal-n -6.21 1.1 0.001 0.999
Concentration of H-3 2 NR - - - -
Concentration of Mn-54 2 NR - - - -
Concentration of Fe-55 2 NR - - - -
Concentration of Co-60 2 NR - - - -

Corncentration of Sr-80 2 NR - - - -

Concentration of Cs-137 2 NR - - - -

Concentration of Eu-152 2 NR - - - -

Concentration of Eu-154 F NR - . - -
Concentration of Eu-155 2 NR - - - -

Area of contaminated zone : NR - - - -
Thickness of contaminated zone Y NR - - - -
Length paraliel to aquifer flow : NR . - - -
Contaminated zone total porosity 2 Truncated nomat 0.425 0.0867 0.001 0.999

| Contaminated zone erosion rate 2 Continuous logarithmic | Default”

Contaminated zone hydraulic 2 Bounded fognomat-n 23 21 0.004 9250
conductivity
Contaminated zone b parameter 2 Bounded lognommal-n 1.06 _06s5 0.5 30

| Evapotranspiration coefficient 2 Uniform 0.5 0.75 - -
| Wind speed 2 Bounded lognomal-n 1.445 0.2419 1.4 13

Precipitation rare 4 None recommended . - - - -

| Runoff coefficient : ___Uniform 0.1 _0s8 - -

Saturated zone hydraulic gradient : Bounded lognomnal-n 5.11 1.77 7E05 0.8
Saturated zone soil-specific b 2 Bounded lognomal-n 1.06 0.66 0.5 30

parameter ’

Well-pump Intake depth (below 2 Triangular 6 30 10 -

water table)

Well pumping rare 2 None recommended - - - -
Unsaturated zone 1 denstty 2 __Truncated rormal 1.62 0.230 0.001 0.899
Unsaturated zone 2 density 2 Truncated normat 1.52 0.230 0.001 0.699
Unsaturated zone 3 density 2 Truncated normat 1.52 0.230 0.001 0.699
Unsaturated zone 4 density 2 __Truncated nomal 1.52 0.230 0.001 0.899
Unsaturated zone 5 density 2 Truncated normat 1.52 0.230 0.001 0.999
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Distribution’s Statistical Parameters®

Parameter Priority’ Distribution
14 2 3 4
Unsaturated zone 1 total porosity 2 Truncated normal 0.425 0.0867 0.001 0.899
Unsaturated zone 2 total porosity 2 Truncated nomal 0.425 0.0867 0.001 0.899
Unsaturated zone 3 tota! porosity 2 Truncated normal 0.425 0.0867 0.001 ).099
Unsaturated zone 4 tota! porosity 2 Truncated nomat 425 0.0867 D.001 0.999
Unsaturated zone & total porosity : Truncated nomatl 0.425 0.0867 0.001 0.699
Unsawrant;d zone 1 effective : Truncated nomal 0.355 0.0906 0.001 0.999
pores
Unsaturated zone 2 effective 2 Truncated norma! 0.355 0.0906 0.001 0.999
Oros
Unsaturated zone 3 effective 2 Truncated nomal 0.355 0.0906 0.001 0.899
porosity
Unsaturaﬂt:d zone 4 effective 2 Truncated nomal 0.355 0.0906 0.001 0.999
POros| __
Unsaturated zone § effective 2 Truncated normal 0.355 0.0906 0.001 '0.999
ros!
Unsaturated zone 1 soil-b parameter 2 Bounded lognormal-n 1.06 0.66 0.5 30
Unsaturated zone 2 soll-b parameter 2 Bounded lognormal-n 1.06 0.66 0.5 30
Unsaturated zone 3 soil-b parameter 2 Bounded lognemal-n 1.06 0.66 0.5 30
Unsaturated zone 4 soli-b parameter 2 __Bounded lognormal-n 1.06 0.66 .5 30
Unsaturated zone 5 soil-b parametsr 2 Bounded lognomal-n 1.06 0.66 0.5 30
Unsaturated zone 1 hydraulic 2 Bounded lognomal-n 23 2.1 0.004 9250
conductivity
Unsaturated zone 2 hydraulic 2 Bounded lognomal-n 23 " 0.004 9250
conductivity
Unsartludrated zone 3 hydraulic 2 Bounded lognomal-n 23 211 0.004 9250
conducti
Unsart‘udrated zone 4 hydrautic 2 Bounded lognormal-n 23 2.11 0.004 9250
conducti
Unsaturated zone 5 hydraulic 2 Bounded lognomal-n 23 211 0.004 9250
conductivity _.
Fruit, vegetable, and grain 2 Trangular 135 318 178 -
consumption rate -
I Mass loading for inhalation 4 Continuous inear Default”
Indoor dust filtration factor : Uniform 0.15 0.85 - -
External gamma shielding factor F Bounded lognormal-n -1.3 0.59 0.044 1
Soll ggesuon rate : ____ Trangular 0 36.5 18.3 -
Drinking water ingestion rate F Truncated lognommal-n 6.015 0.489 0.001 0.899
| Aquatic food contaminated fraction 2 Triangular 0 1 0.39 -
Depth of soil mixing layer 2 Triangular 0.0 0.6 0.15 -
Wet weight crop yield for non-leafy 2 Truncated lognomal-n 0.56 0.48 0.001 0.999
vegetables
Weatherng removal constant 2 Trangular 5.1 84 18 -
Wet foliar interception fraction for 2 Trangular 0.06 0.85 0.67 -
leafy vegetables
Meat transfer factor for H 2 Truncated lognomal-n -4.42 1.0 0.001 0.639
Meat transfer factor for Mn 2 Truncated lognormal-n £.91 0.7 0.001 0.699
Meat transfer factor for Fe 2 Truncated lognormal-n -3.51 0.4 0.001 0.699
Meat transfer factor for Co 2 Truncated lognomal-n -3.51 1.0 0.001 0.899
Maat transfer factor for St 2 Truncated lognommal-n -4.61 . 04 0.001 0.899
Meat transfer factor for Cs 2 Truncated lognormal-n 3.00 0.4 0.001 0.99¢
Meat transfer factor for Eu : _Truncated lognommal-n -£.21 1.0 0.001 9%
| Meat transfer factor for Gd Y ~Truncated lognomal-n -6.21 1.0 D.001 B899
| Milk transfer factor for H 4 _Truncated lognomal-n 4.6 [X:] 0.001 0.998
| Milk transfer factor for Mn 4 Truncated lognommal-n -8.11 0.7 0.001 0.898
Milk transfer factor for Fe 2 Truncated lognormal-n -8.11 0.7 0.001 0.69¢
| Milk transfer factor for Co 2 Truncated lognomal-n .21 07 0.001 0.699
[ Milk transfer factor for S 2 Truncated lognomat-n .21 0.5 - ©0.001 0.699
Milk transfer factor for Cs 2 Truncated lognormal-n -4.61 0.5 0.001 0.899
| Milk transfer factor for Eu 2 Truncated lognommal-n -8.72 0.8 0.001 0.899
Milk transfer factor for Gd 2 Truncated lognomal-n 5.72 0.9 0.001 0.899
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Distribution’s Statistical Parameters®
Parameter Priority’ Distribution

1 2 3 4
H bioaccumulation factor for fish 2 Lognormal-n ) 0.1 - -
_Mn bioaccumulation factor for fish 2 _Lognomal-n € 1.1 - -
|_Fe bloaccumutation factor for fish F Lognormal-n 53 1.1 - -
Co bioaccumulation factor for fish . Lognhommal-n 5.7 1.1 - -
$Sr bioaccumulation factor for fish 2 Lognormal-n _4.1 1.1 - .
Cs bioaccumulation factor for fish 2 Lognomal-n 7.6 0.7 - -
Eu bicaccumultation factor for fish F Lognommal-n 38 1.1 - -
Gd bioaccumulation factor for fish : ____Lognommal-n 3.2 1.1 - -

Humidity in air 3 Truncated lognomal-n 1.88 0.3 0.001 0.899

Indoor time fraction 3 Continyous knear Default®

nhalation rate 3 Triangular 4,380 13,100 8,400 -

Notes:
1= high priority parameter, 2 = medium priority parameter, 3 = low priority parameter

*Distribution’s Statistical Parameter
Lognormal-n: 1 = mean, 2 = standard deviation
Bounded lognormal-n: 1 = underlying mean value, 2 = underlying standard deviation, 3 = lower limit, 4

= upper limit
Truncated lognormal-n: 1 = underlying mean value, 2 = underlying standard deviation, 3 = lower

quantile, 4 = upper quantile
Truncated normal: 1 = mean, 2 = standard deviation, 3 = lower quantile, 4 = upper quantile

Triangular: 1 = minimum, 2 = maximum, 3 = most likely
Uniform: 1 = minimum, 2 = maximum

*Default RESRAD v6.21 distribution parameters were used

NR = Not ranked, NUREG/CR-6697 did not provide statistical distributions for these parameters nor do
default distributions exist in RESRAD v6.21
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Uncorrelated Parameters Correlated Parameters
Rank | Parameter Parameter PRCC* Parameter Parameter PRCC*
Class' Coefficlent| Class® Coefficient
Site-Speclific Suite of Nine Radionuclides in One Calculation
1 B Indoor time fraction 0.84 P Density of Contaminated Zone 0.94
2 P External gamma shielding factor 0.71 P Kg of Co-60 in Contaminated Zone 0.52
3 P Plant transfer factor for Sr 0.61 P Ky of Eu-152 in Contaminated Zone 0.36
4 P Depth of roots -0.55 P Kq of Sr-80 in Contaminated Zone 0.21
5 P Density of Contaminated Zone 0.54 P Kq of Mn-54 in Contaminated Zone 0.14
6 P, B Indoor dust filtration factor 0.27 P Kq of Cs-137 in Unsaturated Zone 3 <0.13
7 P Ky of Sr-80 in Unsaturated Zone 4 0.27 P Ky of Eu-152 in Unsaturated Zone 2 0.13
8 P Ky of Co-60 in Unsaturated Zone 5 0.24 P Kg of H-3 in Unsaturated Zone 2 0.11
) P Ky of Mn-54 in Unsaturated Zone 3 -0.21 P Kq of Cs-137 in Unsaturated Zone 2 0.11
10 P Plant transfer factor for Cs 0.21 P Kq of Fe-55 in Contaminated Zone 0.10
Tritium Only Calculation
1 P Depth of roots -0.97 P Depth of roots 0.97
2 P Runoff coefficient 0.86 P Runoff coefficient 0.80
3 M, B Fruit, vegetable and grain 0.73 M B Fruit, vegetable and grain 0.74
consumption consumption
4 P Density of Contaminated Zone 0.72 P Density of Contaminated Zone 0.66
] P Evapotranspiration coefficient 0.37 P Evapotranspiration coefficient 0.40
Mn-54 Only Calculation
1 B Indoor time fraction 0.93 B indoor time fraction 0.93
2 P External gamma shielding factor 0.69 P External gamma shielding factor 0.68
3 P Density of Contaminated Zone 0.52 P Density of Contaminated Zone 0.44
4 P K, of Mn-54 in Contaminated Zone 0.42 P Ky of Mn-54 in Contaminated Zone 0.36
5 P Saturated zone hydraulic 0.21 P Saturated zone hydraulic 0.23
conductivity conductivity
Fe-55 Only Calculation
1 P Plant transfer factor for Fe 0.86 P Depth of roots 0.79
2 P Depth of roots .76 8 Indoor time fraction 0.64
3 B Indoor time fraction 0.62 P Piant transfer factor for Fe 0.63
4 P Depth of soil mixing layer -0.52 M B Soil ingestion 0.52
5 M B Soil ingestion 0.50 P Depth of soil mixing layer -0.51
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Appendix 6-K, BRP Dose Model Sensitivity Analysis Results
Uncorrelated Parameters Correlated Parameters
Rank | Parameter Parameter PRCC* Parameter Parameter PRCC*
Class' Coefficient | Class’ Coefficient
Co-60 Only Calculation
1 B8 Indoor time fraction 0.92 B Indoor time fraction 0.92
2 P External gamma shielding factor 0.65 P External gamma shielding factor 0.65
3 P Density of Contaminated Zone 0.53 P Density of Contaminated Zone 0.44
4 P Ky of Co-60 in Contaminated Zone 0.42 P K; of Co-60 in Contaminated Zone 0.35
5 P Saturated zone hydraulic -0.21 P Saturated zone hydrautic -0.23
conductivity conductivity
Sr-90 Only Calculation
1 P Plant transfer factor for Sr 0.96 P Depth of roots 0.90
2 P Depth of roots 0.91 P Plant transfer factor for Sr 0.86
3 M, B Fruit, vegetable and grain 0.562 M, B Fruit, vegetable and grain 0.41
consumption consumption
4 P Kq of Sr-80 in Contaminated Zone 0.35 P Density of Unsaturated Zone 5 0.17
5 P Well pump intake depth 0.15 P K4 of Sr-80 in Contaminated Zone 0.17
Cs-137 Only Calculation
1 B Indoor time fraction 0.94 B indoor time fraction 0.93
2 P External gamma shielding factor 0.71 P External gamma shielding factor 0.71
3 P Density of Contaminated Zone 0.46 P Density of Contaminated Zone 0.37
4 P Plant transfer factor for Cs 0.43 P Plant transfer factor for Cs 0.30
5 P Kq of Cs-137 in Contaminated Zone 0.30 P Saturated zone hydraulic -0.29
conductivity

‘Parameter Classification: P = Physical; B = Behavioral; M = Metabolic
?PRCC = Partial Rank Correlation Coefficient

Page 6-183




BRF(ICENSE TERMINATION PLAN ' ~—

Revisionv’
CHAPTER 6, COMPLIANCE WITH THE RADIOLOGICAL 4/112003
CRITERIA FOR LICENSE TERMINATION
Appendix 6-L, Graphical Plots of Calculated Area Factors
Contaminated _Calculated Area Factors at Time of Peak Dose
Area (m’) H-3 Mn-54 Fe-55 Co-60 Sr-80 Cs-137 Eu-152 Eu-154 Eu-155
8094 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 -1.00
4047 1.00 1.01 1.00 1.01 1.00 1.02 1.02 1.01 1.02
2024 1.00 1.03 1.00 1.03 1.00 1.03 1.03 1.03 1.03
1012 1.35 1.04 1.00 1.04 1.00 1.04 1.05 1.04 1.04
506 2.91 1.09 1.88 1.08 1.8 1.13 1.07 1.07 1.06
253 6.05 1.14 3.95 113 3.94 1.20 1.11 1.11 1.09
126 12.4 1.20 7.83 1.20 7.687 1.29 1.17 1.16 1.14
63 24.9 1.30 15.8 1.30 15.6 1.41 1.27 1.26 1.23
32 49.2 1.49 31.2 1.49 30.5 1.62 1.44 1.45 1.39
16 £8.9 1.78 62.0 1.78 §9.9 1.93 1.72 1.73 1.63
8 198 2.38 123 2.38 117 2.58 2.30 2.31 2.14
4 397 3.61 243 3.62 230 3.91 3.49 3.52 3.19 -
2 794 5.68 473 5.75 452 6.14 5.48 5.55 4.0
1 1590 9.57 905 0.73 887 10.3 0.24 £.39 7.88
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7.0
74

UPDATE OF SITE-SPECIFIC DECOMMISSIONING COSTS
INTRODUCTION

In accordance with 10 CFR 50.82(a)(8)(ii)(F), Regulatory Guide 1.178, Standard
Format and Content of License Termination Plans for Nuclear Power Plants, and
Regulatory Guide 1.159, Assuring the Availability of Funds for Decommissioning
Nuclear Reactors, the site-specific cost estimate and funding plans are provided
[References 7-13 and 7-12]. Regulatory Guide 1.179 provides guidance with
respect to the information to be presented.

The License Termination Plan (LTP) must:

Provide an estimate of the remaining decommissioning costs, and compare the
estimated costs with the present funds set aside for decommissioning. The financial
assurance instrument required per 10 CFR 50.75 must be funded to the amount of
the cost estimate. If there is a deficit in present funding, the LTP must indicate the
means for ensuring adequate funds to complete the decommissioning.

The decommissioning cost estimate should include an evaluation of the following
cost elements:

Cost assumptions used, including a contingency factor,
Major decommissioning activities and tasks,
Unit cost factors,

- Estimated costs of decontamination and removal of equipment and structures,
Estimated costs of waste disposal, including applicable disposal site surcharges,
Estimated final survey costs, and
Estimated total costs.

The cost estimate should focus on the remaining work, detailed by each activity
associated with the decommissioning, including the costs of labor, materials,
equipment, energy, and services.

Consumers Energy owns a 100% undivided interest in the Big Rock Point (BRP)
Nuclear Plant and provides financial assurance for decommissioning through the use
of an external sinking fund, funded by rates that are established by cost of service
ratemaking regulation. Following 35 years of electric power generation, BRP was
voluntarily shut down by Consumers Energy on August 29, 1897 and immediately
entered into decommissioning. In accordance with 10CFR50.82(a)(8)(iii), a detailed,
site-specific cost estimate was prepared by TLG Services for Consumers Energy and
docketed with the NRC in its submittal of the BRP-Post Shutdown Decommissioning
Activities Report (PSDAR) [References 7-9 and 7-2]. Pursuant to State of Michigan
requirements to prepare and file decommissioning cost estimate updates with the
Michigan Public Service Commission (MPSC) at three year intervals, an estimate
update was prepared by TLG Services in 2000 and filed in March 2001 as a follow-
up to a site-specific decommissioning cost estimate filed with the MPSC in March
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7.2
7.21

1998 [References 7-9 and 7-10]. Consumers Energy will be contracting with TLG
Services to prepare an estimate update in 2003 for filing with the MPSC in March
2004. The 2000 estimate, updated with actual costs incurred through 2002 and the
latest forecast costs, will serve as the cost basis for this submittal of the LTP.

In response to the March 1998 MPSC filing, Consumers Energy received a revised
decommissioning rate surcharge order to increase annual collections through
December 2000 which resulted in full funding of the decommissioning costs. Based
on the same MPSC order, Consumers Energy discontinued decommissioning
funding effective December 31, 2000 and is relying on the funds in the external
sinking fund and fund earnings to cover the remaining amount of decommissioning
expenditures for purposes of providing financial assurance. In compliance with 10
CFR 50.75(f)(1), Consumers Energy continues to demonstrate financial assurance
on an annual basis. '

DECOMMISSIONING COST ESTIMATE
Cost Estimate Description and Methodology

As previously stated, Consumers Energy docketed a site-specific cost estimate
prepared by TLG Services in accordance with 10 CFR 50.82(a)(8)(iii).
Subsequently, Consumers Energy, in compliance with State of Michigan require-
ments for providing three-year estimate updates, filed an estimate update prepared
by TLG Services with the MPSC in March 2001. This estimate update was prepared
in year 2000 constant dollars totaling $400.6 million which detailed all costs to
decommission BRP including radiological decommissioning, site restoration, spent
fuel management (independent spent fuel storage installation-ISFSI) and a
contingency factor. Consumers Energy will be contracting with TLG Services to
prepare & new estimate update in 2003 for MPSC filing in March 2004 and, as such,
is utilizing the current 2000 estimate updated with actual cost and forecast data
through 2002 as the basis for the cost estimate in this submittal of the LTP.

The methodology used to develop the cost estimate follows the basic approach
originally presented in the Atomic Industrial Forum (now Nuclear Energy Institute)
program for developing standardized decommissioning cost estimates published as
AIF/NESP-036, Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates, [Reference 7-1]. This document presents a unit
cost factor method for estimating direct activity costs, activity by activity, simplifying
the estimating process. Unit factors for the removal of equipment, concrete, steel,
etc., were constructed from site-specific labor costs provided by Consumers Energy
and actual worker productivity data from the BRP decommissioning project. The
direct activity costs were then estimated using the plant inventory developed for each
work area.
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The unit cost factor method provides a demonstrable basis for establishing reliable
cost estimates. The detail available in the unit cost factors for activity time, labor
costs (by craft), and equipment and consumable costs provides assurance that cost
elements have not been omitted. The unit cost factor, coupled with the plant-specific
inventory of piping, components, and structures, provide a high degree of confidence
in the reliability of the cost estimate.

Work difficulty factors (WDFs) were assigned to each work area, commensurate with
the inefficiencies associated with working in confined, hazardous environments. The
ranges used for the WDFs are as follows:

= Access Factor 0% to 40%
= Respiratory Protection Factor 0% to 50%
= Radiation Protection/ALARA Factor 0% to 100%
= Protective Clothing Factor 0% to 30%
= Work Break Factor 8.33%

These factors and their associated range of values were developed in conjunction
with thg Atomic Industrial Forum'’s Guidelines Study.

The period-dependent costs for the decommissioning program management,
administration, field engineering, equipment rental and contracted services were
developed using the critical path schedule.

Consistent with industry practice, contingencies were applied to the decontamination
and dismantlement costs developed as specific provision for unforeseeable elements
of cost within the defined project scope. Contingencies are particularly important
where previous experience has shown unforeseeable events, which will increase
costs, are likely to occur. The cost elements in the estimate are based on ideal
conditions; therefore, the types of unforeseeable events that are almost certain to
occur in decommissioning, based on industry experience, are addressed through a
percentage contingency applied on a line item basis. The contingency, as used in
the estimate, does not account for price escalation and infiation in the cost of
decommissioning over the remaining project duration.

Summary of the Site Speclific Decommissioning Cost Estimate

The estimate, prepared in year 2000 constant dollars, details all costs to
decommission BRP including radiological decommissioning, site restoration, spent
fue! management, and a contingency factor. The estimate assumes all buildings will
be demolished, including the removal of all below-grade foundations, and the site will
be restored to a Greenfield condition by late 2005 with the exception of the ISFSI.
The ISFSI will remain operational until the spent fuel is transferred to an approved
repository by the Department of Energy (DOE); assumed to occur starting November
2011 and be completed by May 2012. Following completion of spent fuel transfer,
the ISFSI will be demolished, which is assumed to be completed by November 2012.
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Total cost to decommission BRP per the estimate prepared by TLG Services in year
2000 constant dollars is $400.6 million. Table 7-1 summarizes the decommissioning
costs into three major categories; plant radiological decommissioning totaling $323.0
million, site restoration or the non-radiological “Greenfield” costs totaling $26.7
million, and spent fue! management which addresses the cost of dry fuel storage
including ISFSI construction, storage system procurement, and ISFS| operations and
dismantiement totaling $50.8 million. The $400.6 million estimate includes $45.0
million in contingency dollars.

Entering the third year since the 2000 estimate was prepared, actual project cost
performance has been on target and is expected to trend unchanged. No portion of
the $45.0 million contingency has been expended to date. Potential future cost
exposures on typically high risk cost items have been mitigated by contractual
commitments obtained by Consumers Energy. The cost for reactor vessel burial,
scheduled for late 2003, has been contractually fixed with the disposal facility at
Barnwell, South Carolina. The cost of low-level radioactive waste processing and
disposal is fixed by Consumers Energy’s contract with Duratek, Inc., the processor of
the waste generated from the decommissioning of BRP. The contract specifically -
defines per pound rates for various waste streams and applicable annual escalation
rates. Major component and structure removal cost exposures have been mitigated
by a milestone based fixed price contract with BNFL, Inc., with the exception of those
exposures associated with schedule delays attributable directly to Consumers - ..
Energy. Approval pursuant to 10 CFR 20.2002 will be utilized to economically
dispose of approximately 80 million pounds of clean concrete and demolition debris
at a local industrial landfill [Reference 7-7]. Approval of this program, critical to cost
effective clean debris disposal, greatly minimizes cost risk in the upcoming structures
demolition phase of the project.

With the above future cost exposure mitigation measures in place and approximately
90% of the mechanical and electrical systems and components already dismantied
and disposed of, Consumers Energy has adopted a revised estimate forecast for
budgetary and financial planning and reporting purposes for the balance of this three
year estimate update period. The revised estimate forecast will remain in place until
the official 2003 estimate update is prepared by TLG Services for filing with the
MPSC in March 2004.
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Table 7-1. TLG Services 2000 Decommissloning Estimate
Summary of Decommissioning Costs

Year 2000 Constant Dollars
Major Cost Categories
Plant Radiologlcal Decommissioning 2000 Dollars
Project Management/Staffing* $133,359
jor Component/Structures Removal $20,95f
Hazard Abatement & Projects* $20,482
Reactor Building Systems Dismantlement $10,700
Turbine & Service Building Systems Dismantiement $1,800{
Outbulldings/Yard Systems Dismantlement $657]
Tools & Equipment $10,672
Waste Processing/Disposal $42,321
Other Costs®* $38,68
Contingency $43,408
ubtotal $323,050
Site Restoration (Greenfield Costs)
Project Management/Staffing* $108|
for Component/Structures Removal $13,067]
rd Abatement & Projects* $39
Turbine & Service Building Systems Dismantiement $61
Outbuildings/Yard Systems Dismantlement $1,213
Tools & Equipment $757
Waste Processing/Disposal $9,694
Other/Miscellaneous® * $23
Contingency $1.592
[subtotal $26,666
Spent Fuel Management (ISFSI)
IConstruction & Equipment $33,940
[staffing & Security $8,340
ISES! Dismantiement/Restoration* $2,530
Other Costs™* $6,
ubtotal $50.863
Total Decommissloning Cost $400,679

! » Prompt Decommissioning Attemative (DECON), costs in thousands of dollars.
Othercosts Include energy, maintenance, overheads, etc.
3 Other costs include insurance, taxes, fees, overheads, etc.

* Include cost of Final Status Survey.

Page 7-5



BRP LICENSE TERMINATION PLAN Revision 0
CHAPTER 7, UPDATE OF SITE-SPECIFIC 4/1/2003
DECOMMISSIONING COSTS '

7.23

The revised estimate forecast, the cost basis for this submittal of the LTP totaling
$382.4 million in year 2000 constant dollars, is summarized in Table 7-2. The overall
reduction of $18.2 million from the previous estimate is the net result of a reduction in
contingency dollars from $45.0 million to $13.0 million and an increase in projected
spent fuel management costs from $50.92 million to $64.7 miillion.

For financial planning and cost performance monitoring purposes, this revised
estimate forecast, escalated for inflation at an average annual rate of 3.7 %, yields a
year of expenditure cost estimate of $408.4 million. Table 7-3 summarizes the year
of expenditure decommissioning costs into three major categories; plant radiological
decommissioning totaling $305.5 miillion, site restoration or non-radiological
“Greenfield” costs totaling $27.9 miillion, and spent fuel management costs totaling
$75.0 million. The $408.4 million estimate includes $15.4 million in contingency
dollars.

Plant Radiological Decommissioning

As summarized in Table 7-3, plant radiological decommissioning costs total $305.5
million. Accounting for work completed through 2002 totaling $218.0 million, forecast
expenditures for the remaining work are anticipated to be $87.5 million (in year of
expenditure dollars), including a contingency factor of 18.2% equal to $13.5 million.
The contingency factor has been applied to the remaining activities to ensure
sufficient funds are available to cover unforeseen conditions that may arise in the
course of their completion.

Consistent with the NRC definition of decommissioning under 10 CFR 50.2, the
radiological decommissioning costs under this category consider only those costs
associated with normal decommissioning activities necessary for termination of the
Part 50 license and release of the site for unrestricted use. It does not include costs
associated with the disposal of non-radiological materials or structures beyond those
necessary to terminate the Part 50 license or the costs associated with construction
or operation of an ISFS!.

Upon permanent plant shutdown and commencement of decommissioning,
Consumers Energy contracted with Duratek, Inc., to be the waste
processing/disposal contractor. All low-level radioactive waste generated from the
decontamination and dismantlement activities is turned over to Duratek, Inc. for
appropriate disposition. The contract specifies fixed rates for various waste streams
and defines escalation rates for the duration of the project. Application of the rates
against the inventory of waste materials defined in the TLG Services estimate resuits
in & high confidence level in the waste disposition cost elements within the estimate.
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Table 7-2. Revised 2000 Decommissloning Estlmate Forecast
Summary of Decommissioning Costs *
Year 2000 Constant Dollars

Major Cost Categories
Plant Radiologlcal Decommissioning 2000 Dollars

roject Management/Staffing* $133,359

ajor Component/Structures Removal _$20,857
[Hazard Abatement & Projects® | $20.482)
Reactor Building Systems Dismantlement _$10,700
Turbine & Service Building Systems Dismantiement $1,800,
Outbulidings/Yard Systems Dismantiement $657]
Tools & Equipment $10,672
Waste Processing/Disposal $42,326]
Other Costs™* $38,588
Contingency $11.337
Subtotal $290,979)]

Site Restoration {(Greenfield 00sls)

ect Management/Staffing* $108;
'Maior Component/Structures Removal _$13,067]
Hazard Abatement & Projects* $39
[Turbine & Service Building Systems Dismantlement $61
Outbuildings/Yard Systems Dismantiement $1,213
Tools & Equipment : $757
Waste Processing/Disposal $8,594
OtherMisceflaneous® ¢ $235)
Contingency $1.592|
{Subtotal $26,666

Spent Fuel Management (ISFSI)

Construction & Equipment $45,18
ffing & Security $11,044]
ISFS! Dismantiement/Restoration* $2,530
Other Costs™4 $5.978
ubtotal $64.739
[Total Decommissloning Cost $382,384

! , Prompt Decommissioning Altemative (DECON), costs in thousands of dollars.
Other costs include energy, maintenance, overheads, etc.
Other costs include insurance, taxes, fees, overheads, etc.
4 Include cost of Final Status Survey.
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Table 7-3. Revised 2000 Decommissioning Estimate Forecast
: Summary of Decommissloning Costs'
Year of Expenditure Dollars

Major Cost Categories
Plant Radiological Decommissioning | YOE Dollars |

Project Management/Staffing* $137,537

jor Component/Structures Removal $24,837,
Hazard Abatement & Projects* $21,141
Reactor Building Systems Dismantlement $10,81
Turbine & Service Building Systems Dismantlement $1,872
Outbuildings/Yard Systems Dismantlement $686
Tools & Equipment $10,887
Waste Processing/Disposal $43,855
Other Costs** $40,565
Contingency $13.50
{Subtotal $305,498]

Site Restoration {(Greenfield Costs)

Project Management/Staffing* $131
ajor Component/Structures Removal $13,067
Hazard Abatement & Projects* $44
Turbine & Service Building Systems Dismantlement $69
Outbuildings/Yard Systems Dismantlement $1,440
Tools & Equipment $828|
Waste Processing/Disposal $10,185
Other/Miscellaneous® * : $2721
Contingency 1.87
[Subtotal ' $27,912)

$pent Fuel Management (ISFSI)

Construction & Equipment $47,661
fing & Security $14,89¢
ISFS| Dismantiement/Restoration* $4,051
Other Costs™* sa,:soa_r
[Subtotal $75.015
Total Decommissioning Cost $408,428]

! , Prompt Decommissioning Altemative (DECON), costs in thousands of dollars
Other costs include energy, maintenance, overheads, etc. A
Other costs include insurance, taxes, fees, overheads, etc.
*Include cost of Final Status Survey.
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7.2.4

7.2.6

7.2.6

Specifically excluded from the Duratek, Inc., contract is the disposal of the reactor
vessel. Consumers Energy has contractually fixed the disposal cost of the reactor
vessel with the burial facility at Barnwell, South Carolina. Physical vessel removal
and transportation costs have been contractually defined with BNFL, Inc., the major
component and structures removal contractor selected for BRP.

The site-specific waste costs provide the basis for waste disposal costs within the
estimate in lieu of guidance provided in NUREG-1307, Report on Waste Burial
Charges, [Reference 7-11].

Site Restoration (Greenfield Costs)

Recognizing site restoration or "Greenfield” costs, or the removal and disposal of
non-radioactive waste resulting from dismantlement activities, are outside the scope
of the NRC definition of decommissioning, the information in this section of Table 7-3
is supplied for informational purposes. The total cost of site restoration work is
estimated at $27.9 million, including a contingency factor of 7.2% equal to $1.9
million. No actual expenditures have been incurred for this work.

Spent Fue! Management

Similar to non-radiological site restoration costs, Consumers Energy recognizes that
the costs to construct and operate an ISFSI and other spent fuel related costs fall
outside the NRC definition of decommissioning. A presentation of these costs is
included for informational purposes. Also, the staff recognized, as discussed in 10
CFR 50.75(a), that funding for the decommissioning of power reactors may be
subject to the jurisdiction of other Federal and State Government agencies.

Table 7-3 summarizes the spent fuel management costs for BRP. These costs,
currently being borne by Consumers Energy, have increased substantially due to
security enhancements necessitated by the events of September 11, 2001, and
higher than previously envisioned dry fuel storage equipment costs. - The current
forecast stands at $75.0 million. These costs include ISFSI engineering, licensing,
construction, dry fuel storage system licensing and procurement, and ISFSI -
operations until possession of the spent fuel is transferred to the DOE assumed in
this estimate to begin in 2011. The cost to decommission the ISFSI is included in the
spent fuel management costs.

Summary of the Blg Rock Point Decommissioning Cost Estimate

The revised estimate forecast (Table 7-2) prepared as an update to the
Decommissioning Cost Study for the Big Rock Point Nuclear Plant prepared by TLG
Services in 2000 is the basis for the LTP cost estimate. The estimated tota! cost for
decommissioning BRP in year 2000 constant dollars is $382.4 million. For budgetary
and financial planning purposes, this estimate, escalated for inflation at an average
annual rate of 3.7%, results in a year of expenditure estimate of $408.4 million
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7.3

(Table 7-3). Decommissioning costs, as defined by the NRC, total $305.5 million for
radiological decontamination and disposal. Site restoration (non-radiological) and
spent fuel management activities total $27.9 million and $75.0 million, respectively.

Consumers Energy has concluded that, based upon information currently available,
the revised estimate forecast is adequate to complete the remaining
decommissioning activities for BRP and will continue to monitor actual cost
performance through the development period of the next estimate update cycle for
MPSC filing in March 2004.

DECOMMISSIONING FUNDING PLAN

Consumers Energy, in compliance with 10 CFR 50.75(f)(1), provides financial
assurance for the decommissioning of BRP through the use of an external sinking
fund, funded by rates that are established by cost of service rate making regulation
under the jurisdiction of the MPSC.

Consumers Energy entered into decommissioning immediately following plant
shutdown on August 29, 1997. Consumers Energy filed a site specific
decommissioning cost estimate with the MPSC as part of Case No. U-11662 on
March 31, 1998 [Reference 7-3]. The MPSC issued an Order in Case No. U-11662
on March 22, 1999 authorizing a revised decommissioning surcharge to be collected
through December 31, 2000, calculated to provide full funding of the decommission-
ing costs [Reference 7-8]. Based on the same order, Consumers Energy
discontinued decommissioning funding effective December 31, 2000 and is relylng
on the funds in the external sinking fund and fund eamings to cover the remaining
amount of decommissioning expenditures. A small portion of remaining
decommissioning expenditures (approximately $3.9 million at year-end 2002) will be
funded through a Federal Energy Regulatory Commission (FERC)-jurisdictiona!
reserve balance.

Pursuant to State of Michigan requirements to prepare and file decommissioning
cost estimate updates with the MPSC at three-year intervals, an estimate update
was filed on March 30, 2001 [Reference 7-4). This estimate update included a
substantial increase in spent fuel management costs due to higher than previously
anticipated dry fuel storage equipment and ISFSI operational costs. In their Staff
Report following review of the submittal, transmitted to Consumers Energy on
September 19, 2001, the MPSC Licensing and Enforcement Division accepted
Consumers Energy’s projection that the assumed investments would generate
enough trust fund revenue to complete decommissioning activities, both NRC
radiological and site restoration or Greenfield, in 2005 with no additiona!
decommissioning rate surcharge revenues being required [Reference 7-6).
Specifically excluded from the decommissioning funding analyses were spent fuel
storage costs. Consumers Energy stated in its March 31, 2001, estimate update that
it plans to pursue recovery of these costs from the Department of Energy (DOE) as
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they are related to DOE's failure to take possession of spent nuclear fuel as :
obligated to by contract. Consumers Energy indicated these costs could be included
in future analyses if deemed appropriate. These costs are currently being borne by
Consumers Energy.

As demonstrated in Consumers Energy’s recent submittal of the annual Certification
of Financial Assurance for Decommissioning of the BRP Plant pursuant to 10 CFR
50.75(f)(1) dated March 27, 2003, the amount of decommissioning funds estimated
to be required, based on the Revised 2000 Decommissioning Estimate Forecast
shown in Table 7-2, is $382.4 million in 2000 dollars or, escalated for inflation,
$395.3 miillion in 2002 dollars [Reference 7-5]. Included in the $395.3 million are
$299.4 million of NRC radiological decommissioning costs, $27.3 million of site
restoration or Greenfield costs, and $68.6 million of spent fuel management costs.
Consumers Energy is providing decommissioning assurance in the amount of $299.4
million for the NRC radiological decommissioning costs.

Of the $299.4 million of NRC radiological costs, $208.8 million has been withdrawn
from the MPSC-jurisdictiona!l external sinking fund as of December 31, 2002, and an
additional $5.7 million has been funded from the FERC-jurisdictional reserve, leaving
a remaining cost (in year 2002 dollars) of $84.9 million. Financial assurance for the -
$84.9 miillion (in year 2002 dollars) of NRC radiological decommissioning costs has
been provided for through funds in the external sinking fund and assumed fund
eamings. At the end of 2002, the balance in the extemnal sinking fund was $110.3
million, based on State Street Bank and Trust, December 31, 2002 Annual Reports.
The year-end balance reflects withdrawals of $208.8 miillion to cover NRC
radiological decommissioning expenditures incurred through December 31, 2002.
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8.0
8.1
' 8.1.1

8.1.2

SUPPLEMENT TO THE ENVIRONMENTAL REPORT
INTRODUCTION AND PURPOSE

Purpose

The purpose of this section of the License Termination Plan (LTP) is to update the
Environmental Report for Big Rock Point (BRP) with new information and significant
environmental change associated with the site's proposed decommissioning and
license termination activities. This section of the LTP is pursuant to 10 CFR 51.53(d)

and 10 CFR 50.82 (a) (9)(ii}{G).

The information contained in this chapter generally follows the Nuclear Regulatory
Commission (NRC) guidance of Regulatory Guide 1.179, Standard Format and
Content of License Termination Plans for Nuclear Power Reactors, dated January

- 1999 and NUREG-1700, Standard Review Plan for Evaluation Nuclear Power

Reactor License Termination Plans, dated April 2000. The contents of this section
have also been reviewed against the appropriate sections of NUREG-1727, NMSS
Decommissioning Standard Review Plan, dated September 2000. Much of the
information in this document has also been provided to the NRC in other forms, e.g.,
Updated Final Hazards Summary Report (UFHSR). Guidance contained in
Supplement 1 to NUREG-0586, Generic Environmental Impact Statement on
Decommissioning of Nuclear Fecilities (GEIS) was also utilized during preparation of

this chapter [Reference 8-34].

Background

At the time the BRP Nuclear Plant was licensed for construction in 1960, the Atomic
Energy Commission (AEC; NRC predecessor) regulations did not require submittal
of an environmental report. Since this time-frame was prior to promulgation of the
Nationa! Environmental Policy Act of 1969, the AEC was not required to issue an
Environmental Impact Statement (EIS) for BRP. However, much of the information
typically contained in an environmental report was available for the AEC's review
within BRP's original Final Hazards Summary Report (FHSR) at the time of licensing

[Reference 8-10].

In 1993, BRP initiated 2 decommissioning study to prepare a Decommissioning Plan
in accordance with 10 CFR 50.82(a) for submittal to the NRC. During this
decommissioning study, it was recognized BRP had never submitted an
environmental report as part of the site’s original licensing basis documents. In
February 1995 BRP submitted to the NRC a Decommissioning Plan and also a
companion Environmental Report for decommissioning the BRP site [Reference
8-22]. This Environmental Report for decommissioning concluded the SAFSTOR
option selected by decommissioning study was bounded by NUREG-0586, Fina/
Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities
(FGEIS) [References 8-6 and 8-33). The SAFSTOR option was chosen at this time
due to the unavailability of a low-level radioactive waste disposal site to licensees in

the State of Michigan.
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In July 1995 the NRC proposed to amend its regulations related to decommissioning
nuclear power reactors. In February 1996 BRP requested the NRC delay completion
of its review.of the BRP Decommissioning Plan to allow Consumers Power
Company’ to assess the effect of the proposed regulations on the deoommissionlng
of BRP [Reference 8-23]. The revised decommissioning regulations were finalized in
August 1996 and included a provision that a previously submitted Decommissioning
Plan be considered to be equivalent to a Post Shutdown Decommissioning Activities
Report (PSDAR) required under 10 CFR 50.82(a)(4). In September 1996
Consumers Power Co. reached an agreement with the NRC that the BRP
Decommissioning Plan was to be considered as the site’s PSDAR and that this
Decommissioning Plan be appended to the BRP UFHSR [Reference 8-24).

Following permanent cessation of plant operations in August 1997, BRP submitted a
revision to its PSDAR stating that immediate dismantlement (DECON option) would
begin since a low-level radioactive waste burial site was now available [References

- 8-25 and 8-12]. This revision to the PSDAR was structured in accordance with the

new decommissioning rule and superceded the previously submitted
Decommissioning Plan (Rev 0 of the PSDAR). Due to the revision to
decommissioning regulations and subsequent revision to the PSDAR to utilize the
DECON option, the BRP Decommissioning Plan and corresponding Environmental
Report for Decommissioning were never formally reviewed by the NRC and a Safety
Evaluation Report (SER) was never generated for these documents. Big Rock Point
did not rescind its original Environmental Report for decommissioning because it was
determined by site personnel that this document was still reqmred by 10 CFR

50.62(a)(4)(i).

During review of revisions to the 10 CFR 50.52 and 50.82 processes, BRP personnel
determined that an Environmental Report was required to perform both 10 CFR
50.59 and 50.82 evaluations. Subsequently, the site's Environmental Report for
decommissioning was revised and incorporated by reference into the BRP UFHSR
[Reference 8-18). This revised Environmental Report for decommissioning
concluded the DECON option and immediate dismantlement currently supported by
the site’s PSDAR is within the bounds of NUREG-0586.

Site Description After Unrestricted Release

A summary description of the site following license termination and unrestricted
release is provided in Section 8.2. Generally, all above-grade and below-grade
structures, equipment and foundations will be demolished and the resulting
demolition debris will be disposed of offsite at either a low-level radioactive waste
facility or a local, State of Michigan licensed, industrial waste landfill. The building
foundation excavations will be backfilled with local soil fill material following any
required remediation and final status survey activities.

! Prior to 1998 Consumers Energy Company’s legal name was Consumers Power Company.
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8.1.4

8.1.5

8.1.6

8.1.7

8.1.8

PSDAR Update for Remaining Dismantlement and Decontamination Activities

Big Rock Point LTP Chapter 3, Identification of Remaining Site Dismantlement
Activities, identifies the dismantlement and decontamination activities, which are
scheduled to be completed prior to license termination and unrestricted release.
These activities are compared to the descriptions provided on the PSDAR and any
changes identified. The impacts of changes to these activities are described in

Section 8.3.

| Summary and Update of Big Rock Point Environmental Report

The BRP ER, originally developed for decommissioning (see Section 8.1.2), was
used as the basis to prepare this supplement to the ER. A review of the BRP's ER
was performed to identify any relevant new information or significant environmental
changes to the report. Guidance contained in Supplement 1 to NUREG-0586 was
reviewed to determine the nature of any new information to be included in this
section. A summary of information in the BRP ER is contained in Section 8.4.

Environmental Effects of Decommissioning

A description of both the radiological and non-radiological environmental effects of
decommissioning is provided in Section 8.5. Radiological impacts reviewed include
evaluations of occupational and public doses, decommissioning accidents, low-level
waste (LLW) generation, transportation and disposal, and adherence to radiological
criteria for license termination. The non-radiological effects include potential impacts
governed by federal (other than the NRC), state and local regulations. NUREG-0586
GEIS, Supplement 1 was utilized as guidance in evaluating the non-radiological
effects of decommissioning. New information is provided concerning the
decommissioning impacts on socio-economic, cultural, historical, archeological, and
environmental justice considerations.

Overview of Regulations Governing Decommissioning and Final Site Release

Section 8.6 provides a summary of federal, state and local regulations governing
decommissioning of BRP and final site release of the property.

Summary and Conclusions

The development of information contained in the various sections of this LTP has
resulted in defining additional detail regarding the evolution of planned
decommissioning activities. New or relevant information and significant
environmental changes were reviewed against the existing BRP PSDAR, the BRP
ER and against NUREG-0586 (GEIS) criteria to determine if the conclusions reached
in these documents are still valid for decommissioning and license termination
activities planned at BRP. This additiona! information forms the basis for the
conclusions provided in Section 8.7.
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8.2

8.3

SITE DESCRIPTION AFTER UNRESTRICTED RELEASE

This section presents a summary of the final Greenfield condition of the site at the
conclusion of demolition and license termination activities. License Termination Plan
Section 1.4 provides a more detailed description of the final Greenfield condition as it
relates to specific decommissioning activities. The impacts of these activities are
discussed in Section 8.5.

At the time of license termination the site will meet the radiological criteria for
unrestricted release as defined in 10 CFR 20.1302 in addition to any applicable State
of Michigan criteria for release of the site. All site buildings that supported operation
of the BRP Nuclear Plant will be demolished and disposed of in accordance with
applicable regulations. Subsurface structures, foundations, piping, equipment, and
utilities that supported facilities in the Industrial Area will be removed with the
exception of the septic drainfield (ceramic tile) located west of the plant site. The
Screenhouse structure and foundation will be demolished, and the shoreline returned
to its original contour by filling a portion of the Discharge Canal; the breakwall jetty
into Lake Michigan will remain in place. The lake water intake pipe will terminate at
the former Screenhouse and be plugged with concrete; the intake structure out in
Lake Michigan will remain in its current location. The only site buildings in existence
will support Dry Fuel Storage and will be located near the Independent Spent Fuel
Storage Installation (ISFSI) pad. There may be some remaining utilities (electric,
phone, sanitary) supporting the ISFSI; these utilities will be routed from the south
along the ISFSI road. Asphalt within the Protected Area and parking areas will be
removed. Asphalt will remain on the roads accessing the site from US Route 31N.
The Access Road approaching the site will terminate at a gravel parking area, and a
road to the ISFSI will terminate just north of the ISFSI location. Figure 8-1 is a map
of the BRP site. '

Upon completion of the Final Status Survey (FSS) of the site (excluding ISFSI, see
Section 1.3.2), affected areas will be graded for proper drainage. Topsoil, seed and
other plantings will be utilized as appropriate to achieve the final Greenfield
condition. While it is not known at this time what the future use of the site will be, it is
expected that future use of the site will be similar to other lakefront properties in the
region.

PSDAR UPDATE FOR REMAINING DISMANTLEMENT AND
DECONTAMINATION ACTIVITIES

License Termination Plan Chapter 3 identifies and details the remaining
dismantlement and decontamination activities that are scheduled to be completed in
support of license termination and unrestricted release. These activities are
compared to the descriptions provided in the PSDAR and any changes identified.
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Post-Shutdown Decommissioning Activities Report Description

The BRP PSDAR was submitted to the NRC under the provisions of 10 CFR
50.82(a)(7). The PSDAR describes planned decommissioning activities, a schedule
for their accomplishment, estimate of expected decommissioning costs, and provides
the reasons for concluding the environmental impacts associated with site-specific
decommissioning activities will be in compliance with 10 CFR 50.82(a)(6)(ii)
[Reference 8-13). Consumers Energy Co. intends to dismantle BRP in accordance
with the DECON option found acceptable to the NRC in its FGEIS. Completion of
this option is contingent upon continued access to one or more LLW disposal sites.

Impacts of Changes to the PSDAR

Although additional detail regarding major decommissioning activities is available
through decommissioning planning efforts, no significant impacts beyond those
identified in the PSDAR have been identified. Subsequent sections in this chapter of

~ the LTP provide additional information regarding environmental effects of

decommissioning.
BIG ROCK POINT SITE ENVIRONMENTAL DESCRIPTION

The information contained in this section is a summary based on the BRP ER
developed for decommissioning [Reference 8-7]). The purpose of this section is to
provide an overview of the site and regional environmenta! information. In general,
the information contained in this section is derived directly from the ER; where new
or different information is provided, the appropriate reference is also included.

Geography and Demography
Site Location Description

The BRP site is located on the northeast shore of Lake Michigan in Charlevoix
County in the northern part of Michigan's Lower Peninsula. The site is approximately
60 miles northeast of Traverse City, Michigan, and 225 miles north-northwest of
Detroit. The closest population centers are the cities of Charlevoix, 3.5 miles
southwest, and Petoskey, 11 miles east of the plant site. The site is owned by
Consumers Energy and occupies approximately 580 acres (2.35 km?)>. Figure 8-1
depicts the property boundaries and Owner-Controlled Area and Figure 8-2 shows
an aerial view of the BRP site and surrounding land. The Owner-Controlled Area is
identical to plant property boundaries, except where US Route 31 traverses plant
property. In those locations US Route 31 bounds the Owner-Controlled Area.

AN 2BRP site is 580.4 acres including highway right-of-way and 563.6 acres without this right-of-way.
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The area immediately surrounding the plant Industrial Area is wooded and gently
sloping; a significant portion of the site property has been classified as wetlands.
Approximately three miles to the south are Lake Charlevoix and Round Lake, inland
extensions of Lake Michigan. Lake Charlevoix occupies approximately 27 square
miles while Round Lake is a small natural harbor connecting Lakes Michigan and
Charlevoix. A small stream, Susan Creek, exists to the east of US Route 31 and
drains into Lake Michigan, east of the Owner-Controlled Area boundary.

Scattered rural and resort residences and a few commercial facilities are found within
three miles of the site. Significant commercial and residentia!l areas exist in the cities
of Charlevoix and Petoskey. Industrial activity in the vicinity of BRP consists
primarily of small manufacturing facilities. A small plastics manufacturer, employing
approximately 150 people, is located to the east, adjacent to plant property. An
operating cement plant with a quarry is located about six miles to the southwest. A
large housing and recreational complex is located about nine miles to the east of the

BRP site.

Population

The areas near BRP are generally rura!l to suburban. The northern part of Michigan
is a well-documented tourist destination, resulting in significant seasonal population
fluctuations. Peak seasonal visitation occurs in the summer months (June through
August) with corresponding population increases in Charlevoix and Emmet counties
of up to 75 percent. '

The permanent residential population within the five-mile radius is approximately
3,800 and includes a portion of the city of Charlevoix; Charlevoix County residential
population is 26,090. The permanent residential population within 50 miles is
approximately 185,000. The closest city with a residential population in excess of
25,000 is Sault Ste. Marie, Ontario, Canada, located approximately 100 miles from
the plant. Traverse City, Michigan, approximately 50 miles to the south, does not
have a population of greater than 25,000 within its incorporated boundaries, but the
greater metropolitan area does exceed 25,000. There are no significant minority
populations in the areas surrounding the BRP site [Reference 8-31].

Based on Census data over the last four decades, average population increases for
area municipalities is 11 percent over 40 years or approximately 0.3 percent per
year. The average annual population increase for the three surrounding counties
(Charlevoix, Antrim and Emmet) is approximately 2.6 percent. The increase in rural
residential populations is consistent with an overall trend recognized across the
country of movement from urban to suburban or rural areas. Projected population
growth rate for the regional area is expected to remain relatively constant.
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Land and Water Use Within a Five-Mile Radius

The general land use surrounding BRP is shown in Figure 8-3. Vegetation in this
area consists largely of wooded areas and open fields. There are relatively few
farms in the area immediately surrounding the plant site. Commercial land use
consists primarily of small businesses in or near the city of Charlevoix. There are
several small industrial sites within the five-mile radius. Several medium-density
residential developments are located to the east of the plant. The remainder of
residential and vacation homes are scattered throughout the area. There are also a
variety of public recreation areas and several large bodies of water located within

five miles of the plant.

Farms

Land use for farming is limited in the vicinity of BRP primarily due to nutrient-poor
soils. According to 1997 agricultural census, approximately 12 percent of
Charlevoix County is used for farming versus 16 percent in 1987 [Reference 8-8).
In general there has been a decrease in the number of both large and small
farms in Charlevoix County over the last several decades. Currently, no lakefront
farms are located along Lake Michigan within 35 miles of BRP due to poor soil
quality and high economic value of Lake Michigan shoreline property.

Commercial / Industrial Areas

The majority of commercial land use occurs in the city of Charlevoix, located
approximately 3.5 miles southwest of the plant. A small industrial park of less
than ten small businesses and a 58-room hotel are located approximately

2.5 miles southwest of the BRP site boundary. Refer to Figure 8-3 for
approximate locations of commercial/industrial facilities.

Residential Areas

Several residential areas are located in the vicinity of BRP including subdivisions
to the east, west and south and also within the city limits of Charlevoix. The
closest residence to BRP is located approximately % mile to the west.

Schools / Hospitals

There are four schools within five miles of the plant. The size of these schools
ranges from approximately 100-700 students. Charlevoix Area Hospital and
Northern Michigan Hospital, both small regional facilities, are located five miles to
the southwest and twelve miles to the east, respectively.
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= Recreational Areas

Waterfront recreational areas include the Mt. McSauba Recreation Area, Lake
Michigan Beach, Depot Beach, and Ferry Avenue Beach located on Lake
Charlevoix, in addition to several public and private marinas also located on Lake
Charlevoix. In the vicinity of the plant, both Lake Charlevoix and Lake Michigan
are used extensively for recreational fishing. There are two golf courses within
five miles of the plant; both of these courses are located along US Route 31,
between BRP and the city of Charlevoix. Approximately 1.5 acres just west of
the plant is owned by the Little Traverse Conservancy. South of US Route 31
approximately 100 acres are owned by the Charlevoix Rod and Gun Club. A
non-motorized recreational trail was completed in 2002 along the BRP property

parallel to US Route 31.
= Transportation Routes

US Route 31 connects the cities of Charlevoix and Petoskey and provides
access to the plant. A small airport serving the area is located south of
Charlevoix along US Route 31.

= Magjor Bodies of Water

The primary body of water in the vicinity of the plant is Lake Michigan. Lake
Michigan has a surface area of approximately 22,300 square miles and a
maximum recorded depth of 823 feet. To the south, at a distance of about three
miles, is Lake Charlevoix, an inland extension of Lake Michigan. To the east of
the plant is Susan Creek, which flows from Susan Lake north into Lake Michigan.
Lake Charlevoix has a surface area of about 17,000 acres, while Susan Lake has

a surface area of about 130 acres.

Climate

The following assessment of the climatology of the plant is based on data from
on-site instrumentation and from the three National Weather Service (NWS)
cooperative stations in the vicinity of BRP (Charlevoix, 5.2 miles west-southwest;
Petoskey, 10.3 miles east; and East Jordan, 14.8 miles south of BRP).

Due to the proximity of the site to Lake Michigan, the influence of the lake on the
climatology at the plant is significant throughout most of the year. In general, the
lake has a moderating effect on the weather. Prevailing westerly winds bring cooler
spring and early summer temperatures while fall and early winter temperatures are
milder than those experienced further inland. Since the day-to-day weather is
controlled mostly by the high and low pressure fronts, the area near BRP usually
does not experience prolonged periods of hot, humid weather in summer, or extreme

cold in the winter.
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8.4.24

Temperature

A moderating effect on ambient temperatures caused by Lake Michigan water
temperatures is commonly experienced at the site. On the average, the warmest
normal maximum and normal minimum temperatures both occur in July (76.6 °F and
57.0 °F). The coldest normal maximum temperatures usually occur in January
(26.7 °F). However, the coldest normal minimum temperatures (12.8 °F) occur in
February. By February, northern Lake Michigan is usually frozen over. Thus, its
moderating effects on cold temperature and cloud coverage are minimized. For all
months, the diurnal range for the shoreline stations is consistently less than that of
the inland site. During the spring months, the high temperatures are typically two to
five degrees Fahrenheit cooler near the cold lake. Conversely, low temperatures
during the autumn months are two to four degrees Fahrenheit warmer at the
shoreline.

Precipitation

‘Precipitation at the BRP site is very evenly distributed, averaging between two and

three inches eight months of the year. Annually, the BRP site receives an average of
31.7 inches of precipitation. During a typical year, 149 days receive measurable
precipitation. Heavier daily amounts of precipitation, those at and above 0.10", occur
mainly during the spring, late summer and fall. These amounts are partially the
result of the thunderstorm season, which lasts from March to November.

Evaporation

Local evaporation measurements are recorded at Lake City, Michigan, approximately
70 miles south of BRP. July, the warmest month, has the highest evaporation rate.
Total evaporation for the May through October seasonal averages about 28.0 inches.
However, the normal precipitation during this period is only 18.5 inches. Thus,
moisture replenishment during the fall and winter months is important in maintaining
overall area hydrology.

Snowfall

Annually, the BRP site averages over 106 inches of snow; however, this has varied
greatly over the years, ranging from as little as 43.3 inches in 1954 to as much as
231.0 inches in 1985. January receives the most, with an average of 33.4 inches.
The daily snowfalls at the BRP site are generally the result of light, but frequent,
lake-effect squalls. Major snowstorms do occasionally occur at BRP. The maximum
daily snowfall recorded in the vicinity of the plant was 20.5 inches in November 1950.
BRP's winter combination of below freezing temperatures and frequent snowfalls is
ideal for snow accumulation. February has the deepest average snow cover,
approximately 17 inches.
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Wind

Wind data are currently collected by ground-level instrumentation located near the
plant Monitoring Station. Historical wind data were collected by instrumentation
located on the plant stack, 71.3 meters (233.9 feet) above-grade. The highest
annual average wind speeds are associated with the north-northwest and north
sectors, at 7.6 m/s (17.0 mph) and 7.4 m/s (16.6 mph), respectively. The lowest
speeds, 5.6 m/s (12.5 mph), are associated with northeast winds. Calm winds,
defined as less than 0.4 m/s, are observed only 0.26% of the time.

Severe Weather

The highest monthly frequencies for thunderstorms at BRP occur in June and July,
with an incidence of seven days each. The normal annual thunderstorm total is

36 days. Most of the storms that arrive at the plant originate over Lake Michigan
where moisture is plentiful. Thus, a significant portion of the daily precipitation
amounts are caused by convective activity. Flooding, resulting from either probable
maximum precipitation or lake flooding event, would not exceed an elevation of
594.0 feet mean sea level {msl), approximate elevation of the Industrial Area

[Reference 8-18].

Tomadic activity in the vicinity of BRP is rare. The northern part of Michigan is at the
extreme fringe of the Midwest tornado belt. During the period from 1930-1285,
inclusive, only two tornado sightings have been recorded in Charlevoix County.

Geology and Seismology

The following sections provide a general discussion of site geology and seismology.

Regional Geology

The BRP site lies within the Great Lakes Section of the Central Lowlands
Physiographic Province. The dominant features of this section were caused by
glaciation and include lakes, prominent end moraines, outwash plains, closed basins
forming swamps or lakes, eskers and drumlins, and vast areas of rolling ground
moraine between the end moraines. Because of the direction of advance and retreat
of the last glaciation, lower peninsula Michigan has a strong surficial northwest-
southeast grain. This is also the principal structural trend in Paleozoic rock.

Bedrock consists of limestone and shale of the Traverse Group of Middle Devonian
age (395 million years before present (mybp) to 375 mybp). Three formations of the
Traverse Group are exposed in the region: the Petoskey, Charlevoix, and Gravel
Point formations. The bedrock immediately beneath the plant is the Gravel Point
formation as the Petoskey and Charlevoix formations have been eroded away.
Much of the southern shoreline of Little Traverse Bay from Charlevoix to Petoskey is
formed by outcrops of the Gravel Point formation. Interbedded with the limestone
strata are beds of shale and shaley limestone.
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BRP is located in the Central Stable Region Tectonic Province. This province is
characterized by major domes, basins, and arches which formed during the
Paleozoic Era (570 mybp to 240 mybp). The site lies above the northern flank of the
Michigan Basin, which is one of the large tectonic structures in the Central Stable
Region. Bedrock in the region dips at a low angle to the southeast toward the center
of the Michigan Basin. Superimposed on this regional dip in the site region are
gentie undulations caused by the presence of minor synclines and anticlines. These
folds strike generally northwest-southeast and plunge to the southeast. The axes of
major folds within Paleozoic rocks of the Michigan Basin also have
northwest-southeast trends.

Regional jointing in the northern Michigan Basin have four major vertical joint sets:
N52 E, N46 W, N89 W, and N1 E. These trends are present in the site region with
the northwest set being the most prominent. The joints are usually tight and widely
spaced, but locally they have been widened by solutioning. Sinkholes exposed in
local quarries appear to be aligned along major joint trends.

The Michigan Basin has been relatively stable for several hundred million years and
is therefore relatively undeformed. Faults have been identified in Paleozoic rocks in
the basin. However, no major faults are known in the site area. The faults in the
basin are believed to be pre-Pennsylvanian (more than 330 mybp). They do not
offset Pleistocene (10,000 years to 2 mybp) glacial deposits. Minor faults related to
ancient solution collapse features have been observed in local quarries. Faults have
been postulated, based on seismic reflection profiling in Lake Michigan. These faults
have been evaluated and interpreted to be not capable of displacement.

Site Geology

Elevations at the plant property on the south shore of Little Traverse Bay range from
about 580 feet msl at the lakeshore to 700 feet msl about, one mile inland. Elevation
at the plant Industrial Area is approximately 590 feet msl. From the lakeshore to
about one mile inland the terrain is a lowland that was once submerged beneath

ancestral Lake Michigan.

Site topography is characterized by low beach ridges separated by swampy areas.
Approximately one to five miles inland from the lake, elevations range from 700 to
900 feet above lake levels. This area is a till plain with drumlins that rise 40 to 60
feet above it. A drainage divide causes surface water and shallow groundwater to
flow north to Little Traverse Bay and south to Lake Charlevoix. It is also the probable
recharge area for minor artesian zones in the soil beneath the plant site. A
topographic map of the area surrounding BRP is provided in Figure 8-4.
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The geology of the site was investigated in several phases. Two exploratory borings
were drilled into the top of bedrock in May 1959, and seven more borings were
drilled into rock in February 1960. In 1979, three borings were drilled to determine
the dynamic characteristics of the soil and rock beneath the site. In 1999, 26 borings
were drilled to better define geologic and hydrogeologic conditions at the site. In
2001 and 2002, 15 groundwater wells and borings were drilled to further identify site
hydrogeologic conditions in the vicinity of the Industrial Area [Reference 8-28].
Section 2.4.3 contains additional information regarding groundwater and geology
investigation wells as they relate to site characterization.

Seismology

The probability of earthquakes of significant intensity near BRP appears to be very
low. Recorded earthquake history for Michigan and the surrounding region has
classified all earthquakes in the region as minor or intermediate. The nearest
recorded earthquake, occurring in 1809, was centered near Menominee, Michigan
approximately 110 miles from the plant. Since 1909, no earthquakes centered within
a 150-mile radius of BRP have been documented. Figure 8-5 is a United States
Geologic Survey (USGS) seismic history for Michigan [Reference 8-19].

Hydrology

The information presented in this section describes general characteristics of the
surface and groundwater within the area immediately surrounding BRP.

Surface Waters

The water level of Lake Michigan has varied between approximately 576 and

583 feet msl since 1905. Lake Michigan water level experiences long-term,
seasonal, and short-term variations. Long-term variations are caused by periods of
higher or lower than usual precipitation or evaporation lasting several years and
extending over a large part of the Great Lakes watershed. The highest recorded
(1905-present) mean monthly water leve! on northern Lake Michigan near BRP was
582.0 feet ms! (1986). The minimum monthly level of Lake M:chlgan was elevation
576.6 feet msl (1964) [Reference 8-30].

Big Rock Point is located in an area where surface runoff generally flows into Lake
Michigan. The plant Industrial Area is currently equipped with a regulated storm
drainage system, consisting of catch basins and corrugated metal pipes emptying
into Lake Michigan. Drainage from building areas generally flows away from the
plant area toward Lake Michigan. Some runoff from high ground is diverted around
the plant to the lake by a ditch and culverts on the south and east sides of the
Industrial Area. Drainage areas are well vegetated and relatively flat. All
underground drainage piping will be removed and surface water fiow will be
channeled to a grassy area east and west of the former Industrial Area.
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In general, the northem portion of Lake Michigan is characterized as an oligotrophic
lake with excellent water quality. Periodic analyses have been performed on Lake
Michigan waters in the vicinity of the plant. Water quality data reflect analyses
performed on Lake Michigan waters near the plant Discharge Canal, in Little
Traverse Bay, and outside the Pine River Channel leading from Round Lake to Lake
Michigan (also known as the Charlevoix Harbor area). Water quality information
obtained from these locations is fairly consistent and is a reasonable representation
of Lake Michigan water quality in this region.

Groundwater

Groundwater at the site moves north into Lake Michigan from the groundwater divide
between Lakes Charlevoix and Michigan.

Three groundwater bearing zones have been identified at the site. These include the
lower portion of the near-surface and gravel layer (three-five feet below the surface),
the intermediate depth sand layer (approximately 20-25 feet below the surface) and

‘the underlying fractured limestone bedrock. The most probable entry point for

groundwater found in the uppermost zone is located south of the main power station
area in the undeveloped portion of the BRP site. Much of this area is low, wetland
type terrain, which collects infiliration from property to the south of the site. The
groundwater entry points for the other two units are most likely located even farther
south. The groundwater movement direction in all three of these units is northerly
into Lake Michigan. The near-surface location of the two upper groundwater bearing
units would prevent their use as sources of drinking water due to lack of capacity and
State Regulations on drinking water well depth. The limited thickness of these same
two units would likely prevent their use as sources of irrigation water. The fractured
bedrock zone is considered to be the main drinking water aquifer at the site, and it is
also a potential source for other non-potable water uses.

Several groundwater monitoring wells have been installed near the BRP Industrial
Area. Nine monitoring wells were installed in 1994 and are sampled semi-annually
for radioactivity. Additional groundwater sampling points were installed for the 2002
hydrogeologic assessment. Section 2.4.3 provides a detailed explanation of the
BRP site groundwater monitoring locations. Dewatering and groundwater control
measures are expected to be necessary during subsurface foundation and
equipment removal and subsequent final status surveys of excavated areas.
Dewatering activities may require temporary barriers to groundwater flow prior to and
during demolition and final status surveys. These barriers are not expected to
influence groundwater fiow characteristics beyond the demolition and final status

survey interval.

The well water system at BRP is located approximately 800 feet east of the plant at a
depth of 135 feet. The site well will be decommissioned in accordance with Michigan

Department of Environmental Quality (MDEQ) regulations. Other water supplies
near BRP generally consist of private residential and commercial wells or well
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systems serving small residential communities. The city of Charlevoix obtains water
directly from Lake Michigan. The city water intake is located approximately

four miles from the plant, west of the Pine River Channel connecting Lake Michigan
and Round Lake.

Natural! Resources

In addition to the aquatic resources described in Section 8.4.1.3, several public lands
and conservation areas are located near BRP, offering a variety of recreational
opportunities including fishing, hunting, boating, swimming, hiking and picnicking.
Waterfront recreational areas include the Mt. McSauba Recreation Area, Lake
Michigan Beach, Depot Beach and Ferry Avenue Beach located on Lake Charlevoix.
In the vicinity of the plant, both Lake Charlevoix and Lake Michigan are used
extensively for recreational fishing. Approximately 1.5 acres just west of the plant is
owned by the Little Traverse Conservancy. This land includes 500 feet of Lake
Michigan shoreline, reserved as a natural habitat and receives minimal public use.
Figure 8-3 shows the locations of public lands listed above as well as the locations
of recreational facilities within five miles of BRP. There are no known mineral
resources as defined by USGS on the BRP site [Reference 8-32].

Commercial fishing in Lake Michigan near BRP is regulated under the terms of the
1985 negotiated settlement involving Native American tribes, the State of Michigan
and the U.S. Department of Interior. Currently, three northern Michigan tribes,
operating under the regulation of the Chippewa/Ottawa Treaty Fishery Management
Authority (COTFMA), fish in the treaty-ceded waters of Lake Michigan. The three
tribes involved are the Sault Ste. Marie Tribe of Chippewa Indians, Bay Mills Indian
Community and the Grand Traverse Band of Ottawa/Chippewa Indians. The area of
Lake Michigan near BRP is considered a "transition zone," and no tribal commercial
fishing is allowed for the periods from June 1 to September 30 and November 1 to
December 31. Under the provisions of this treaty the region of Lake Michigan near
BRP is designated as a primary lake trout rehabilitation zone.

Cultural, Historical and Archeological Resources

The Michigan Historic Preservation Office has no record of any historical or
archaeological sites on the BRP property. There are recorded archaeological sites
along and near the shoreline in the surrounding region, including a site to the east of
the plant, two sites in the Nine-Mile Point vicinity, and one site to the west near North
Point. There are several historic sites in Charlevoix County, the closest to the plant
is the Pine River Indian Mission located approximately six miles inland from the
shoreline [Reference 8-26).
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\_~ A Phase | archaeological survey of plant property was conducted in 2000 assessing
the historic significance of previously undisturbed site land [Reference 8-29]. This
study identified seven prehistoric archaeological sites within the BRP property
boundary. The significance of these sites is still under evaluation by the Michigan
Historic Preservation Office pending completion of a Phase Il archeological study; it
is expected that this evaluation will be completed prior to release of the site for
unrestricted use.

Along the Lake Michigan shoreline approximately ¥z mile west of the plant Industrial
Area exists a large rock (approximately 4m by 4m in size) visible both from the water
and shoreline. The “Big Rock™ has historical and cuitural significance to the local
Native American tribe, Little Traverse Bay Band of Odawa® Indians, as it has been
documented as a navigational marker used by native people as they canoed across
Little Traverse Bay each year. Based on this information, Consumers Energy plans
to perform a Traditional Cultural Properties study to assess the significance of the
“Big Rock™ as a cultural resource of the assessment of the Little Traverse Bay Band
of Odawa Indians. It is expected that this study will be completed prior to release of
the site for unrestricted use.

8.4.7 Ecological Resources

The following sections provide an overview of the aquatic fiora and fauna, terrestrial
flora and fauna, and Threatened and Endangered Species information for the
biological communities in the vicinity of BRP.

8.4.7.1  Aquatic Ecology

= Aquatic Flora

While no current data is available on aquatic flora near the BRP site, results of
several Lake Michigan near-shore water studies indicate that the year-to-year
distribution of phytoplankton throughout Lake Michigan is relatively constant with
expected seasonal variations.

= Aquatic Fauna

Characterization of aquatic biological communities provided in this subsection
focuses on Lake Michigan and Lake Charlevoix. The littoral mainland area of
Lake Michigan has potential spring and summer spawning grounds for several
species of fish. However, the immediate vicinity of BRP has not been identified
by the U.S. Fish and Wildlife Service as a critical spawning ground. The site
does not represent a unique or specialized niche for colonization or ecological
activities, and the habitat is typical of the northern part of Lake Michigan's lower
peninsula shoreline.

N 3 Odawa is the Native-American equivalent of the English word Ottawa.
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Popular sport fish found in Lake Charlevoix and the Charlevoix County area of
Lake Michigan include: lake trout, coho salmon, chinook salmon, rainbow trout,
pink salmon, brown trout, walleye, channel catfish, burbot, yellow perch, lake
whitefish, smallmouth bass, largemouth bass, northern pike and sunfish. Forage
fish stocks in Lake Michigan include such species as alewife, smelt, bloater
chubs and sculpins.

Terrestrial Ecology

Terrestrial biological communities onsite are located on level to gently sloping lake
plain soils that are cobbly and gravelly. Most of the site property is composed of
woodlands, with limited open-land acreage that is converting to forest. Both sand
and stone beaches occur onsite. Soils on the property are in the Detour-Kiva
association. These soils are very poorly suited to both farming and silvicultural
practices. The following sections describe soil, terrestrial plant and wildlife in the
vicinity of BRP.

Soils

The soil survey of Charlevoix County, Michigan, includes all site soils in the
Detour-Kiva association. Soil types and their approximate onsite acreage are
provided in Table 8-1; Figure 8-6 provides information on approximate locations
of these onsite soil types. In general, the site is poorly suited to agriculture use
due to nutrient-poor soils and the high economic value of Lake Michigan
shoreline. This high capital cost makes farming not economically feasible,
although small residential gardens are possible.
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Table 8-1. Big Rock Point Soll Types

Soll Description Onsite
Type Acreage* (%) Comments
AgB Alpena gravelly- | 188 acres This is a soil of beach ridges &nd terraces. Onsite, this soil Is
sandy loam, (33%) found predominantly in a band about a quarter-mile wide along
0-6% slopes the beach ridges and terrace adjacent to Lake Michigan.
Permeability is rapid, natural fertility is low, organic content s
moderately low. The Industrial Area is comprised of this type.
DeB Detour cobbly 228 acres This soll s & poorly drained solil with slow permeability and
loam, 0-6% (40%) surface runoff. Detour soils are poordy suited to farming
slopes because of wetness. Onsite, Detour soils are generally
forested.,
EdB Eastport sand, 4 acres This is a soil of beach ridges and low dunes on the plant site.
0-6% slope (<1%) This soil is found about a quarter-mile inland in & narrow band
associated with the steeply sloped Emmet-Onaway solls.
EoF Emmet-Onaway | 17 acres This soil type is characterized by steep slopes, are sparsely
sandy loam, 25- | (3%) wooded and prone to wind erosion.
50% slopes
Hs Hessel cobbly 105 acres Hesse! soils are thin, poorly drained soils formed on lake plains
loam {18%) and lake terraces. Water availability is high, organic matter and
- natural fertility is high. Depth is seldom more than two feet.
Lb Lake beach 27 acres These narrow strips of lake beach frontage are comprised
(5%) primarily of sand, although the sand is covered by substantial
cobble and boulders. These beaches are subject to storm
action and may vary significantly in size depending on Lake
Michigan level.
Rc Roscommon 1 acre This Is a poorly-drained soil with high organic matter but low
sand 0-8% (<1%) natural fertility. This wetland soil occurs along Susan Creek on
glopes the far eastern perimeter of the plant property

* Acreage and percentage of onsite soils are based on the original plant property of 570 acres.

Flora

Table 8-2 lists land cover types and their acreage within the BRP property boundary
including tree species (where available) and stocking density. Figure 8-7 depicts
general forest cover on the BRP property based on 1978 color aerial photos obtained
from the Michigan Department of Natural Resources (MDNRY), Land and Water
Management Division. Since 1978, dramatic successional changes have occurred at
the BRP site. Open areas have succeeded to young stands of cedar and birch.
Growth that was formerly dominated by sawtimber-sized aspen and birch is now
dominated by pole-sized white cedar and balsam fir due to death of the senescent
aspen and birch and release of the coniferous understory. In general, the BRP site
forest vegetation is now typically characterized as lowland conifer, pole-sized and
well-stocked (cover Type 423).
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Table 8-2. Big Rock Point General Land Cover Types

Cover Description Onsite Acreage** Comments
Type* {%)
146 Utilities 16 acres Areas converted to industrial use. Note: This type
(3%) has increased as a result of decommissioning.
31 Open land 35 acres This is primarily old grazing or hay land that is
(6%) reverting to shrubs and trees. Today, much of this
type would be classified as 32, shrub land, cra
young forest type.
32 Shrub land 7 acres This type represents hay or grazing lands that are
(1%) reverting to a forested condition.
411 Northern 28 acres Northern hardwoods consist of sugar maple, beech
Hardwoods (5%) and white ash. The majority of the acreage is of
saw-timber size. The shrub and fioral understories
in these stands are well developed and diverse.
413 Aspen/White 97 acres These stands are located on the better-drained
Birch (18%) soils. At pole-size, the shrub and floral
: understories in these stands are moderately well
developed. Conifer understories are well
developed on wetter areas.
414 Lowland 233 acres Flora! elements and a conifer understory area were
Hardwoods (41%) well developed in these stands. Today, these
(Aspen) areas have succeeded to lowland conifers of pole
size and would generally be typed as 423, lowland
conifers :
422 Upland 97 acres The cumrent observations indicate these are
Conifers (17%) lowland conifers, Type 423.
423 Lowland 50 acres Pole-sized white cedar is dominant; balsam fir, and
Conifers (9%) immature white cedar are common in the
understory. Natura! succession has converted
most of the aspervbirch and lowland hardwood
stands to lowland conifers. Type 422, upland
conifers, should have originally been designated as
Type 423, lowland conifers '
72 Beaches 7 acres Beach acreage varies with lake levels, wind
(1%) direction, and storm accretion and removals.
Beach grass, wormwood, willows, white cedar,
dogwood, elm and other hardy, early successional
gpecies move inland or lakeward with the
avallability of beach. Great Lakes beaches may
contain unique floral elements, such as several
threatened species, which are discussed in
Section 8.4.7.3.

*Nomenclature follows the Michigan Land Cover Use Classification System. The numerical system describes

forest type for forested areas.
*#Acreage and percentage of onsite vegetation are based on the original plant property of 570 ecres.
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8.4.73

8.6

8.5.1

« Fauna

Birds and mammals in the vicinity of BRP are generally representative of species
found along shoreline and inland habitats in northern, lower Michigan. Species
diversity, particularly of "nongame" species, may be higher onsite in the more
mature habitats than they are regionally. However, species favoring younger
successional stages, including uneven-aged aspen stands, such as whitetail
deer, showshoe hare or ruffed grouse may not be as abundant near the plant as

they are regionally.

Employee observations indicate deer, grouse, and wild turkey are present onsite,
and rarer animals such as black bear or bobcat may be present from time to
time. Coyotes appear to be common, as are two of their common prey,
snowshoe hare and cottontail rabbit. Both beaver and muskrat are common
along Susan Creek. Several bald eagle sightings have also occurred on and
near the BRP site since plant shutdown. Recreational hunting of deer, turkey,
and bird occurs on private land near the BRP site.

Threatened and Endangered Species

The BRP site is located in relatively undisturbed natural habitats on the shore of
Lake Michigan. Great Lake beaches, both sandy beaches and rock beaches, have
the potential for harboring Federally-listed threatened species such as Dwarf lake iris
(Iris lacustris), Houghton's goldenrod (Solidago houghtonii), and Pitcher's thistle
(Cirsium pitcheri). These species are well-represented in shoreline habitats in
Charlevoix County and adjacent counties, as evidenced by Michigan Natura!
Features Inventory (MNFI) records. Several surveys by Consumers Energy have
documented the presence of Pitcher's Thistle and a State-listed threatened species,
the Lake Huron tansy (Tanacetum huronense) on beach areas west of the plant
Industrial Area. Dwarf Lake Iris and Houghton's Goldenrod were not found on the
BRP site despite thorough searches, the most recent in August 2002 [Reference

8-20].

Inland, conifer swamp and upland habitats could possibly harbor plant or animal
species that are State-listed as threatened or of special concern. However, no such
species have been specifically identified at this time.

ENVIRONMENTAL EFFECTS OF DECOMMISSIONING

The following sections address the environmental impact for the process of
decommissioning and site restoration of the BRP Nuclear Plant.

Radiological Impacts of Decommissioning

Radiological impacts of decommissioning discussed below include:
= Onsite occupational radiation doses,
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8.5.1.1

Ofisite radiation exposures and monitoring, from liquid and gaseous effluent
releases,

Effects of decommissioning accidents,

Radiation exposures resulting from LLW disposal and transportation,
Spent fuel storage, and

Radiological criteria for unrestricted use of the site.

Occupational Radiation Exposures

Occupational radiation exposure at BRP is controlled in accordance with 10 CFR 20.
The requirements of 10 CFR 20 are implemented through a comprehensive
Radiation Protection (RP) Program. The BRP RP Program is applied to all activities
involving radiological hazards. The program is based on the premise that all
exposures should be reduced to levels, which are as low as reasonably achievable
(ALARA), to both the individual worker and to the workforce as a whole.

Occupational Radiation Exposure Comparison to GEIS

The total decommissioning dose for BRP RP activities is estimated to be

700 person-rem. This estimate is derived from the original five-year SAFSTOR
dose estimate and was adjusted by the factor of radioactive decay that would
have occurred if the five-year SAFSTOR option had been utilized and other
radiological considerations. The immediate dismantilement (DECON option)
dose estimate is significantly lower than the value of 1874 person-rem for a
boiling water reactor facility identified in the GEIS. A chemical decontamination
of the primary Nuclear Steam Supply System was completed in 1898, resulting in
removal of approximately 435 curies of radioactivity. The performance of the
chemical decontamination negates the disadvantage of the DECON option as
discussed in the GEIS. ’

To date, actual occupational doses have been consistent with dose estimates for
completed decommissioning activities. Dose projections for each calendar year
are completed annually based on specific planned work activities. The most
significant contributors to occupational doses for remaining dismantiement
activities include handling and shipping of major components (reactor vessel,
steam drum, spent fue! pool); dismantlement of the radwaste system; and the
handling and shipping of low-leve! radioactive waste.

Radiation Protection Program

The requirements of 10 CFR 19 and 20 are implemented by administrative and
working level plant procedures. The elements of the BRP RP Program are

described below.
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= ALARA Program

The ALARA Program utilizes reviews in initial engineering phases as well as job
planning and dose estimates or goals for major tasks, work groups and individual
workers. Reviews are performed at various administrative levels, with the
highest doses requiring the highest level of management review. Both contract
and company employees are covered by these procedures.

Specific techniques of dose reduction which are considered in job planning
include shielding, decontamination, special training (including mockup training or
special tests of tools and procedures as appropriate), remote tools, remote video
monitoring, use of alarming dosimeters, use of minimum effective crew size and
other items, including suggestions from workers, which might reduce dose while
permitting safe execution of the task.

= Radiation Respiratory Protection Program

The BRP Radiation Respiratory Protection Program meets all requirements of
10 CFR 20, Subpart H, (20.1701 through 20.1704). The Radiation Respiratory
Protection Program is a continuation of the ALARA program into the area of
airborne radioactivity intake. The policy is to maintain total effective dose
equivalent (TEDE) ALARA, regardless of the mix of internal and external
exposure. Whenever practicable, engineering features are used to control
airborne radioactivity. These features include installed ventilation, special mobile
filter units, work enclosures, and other methods of maintaining the breathing
zone at minimal levels of radioactivity. Individual respiratory protective devices
may be utilized if such use minimizes TEDE or is required by other workplace
hazards, e.g., asbestos, lead, etc.

= Radioactive Materials and Contamination Control

Control of radioactive materials for BRP decommissioning involves the control of
activated or contaminated materials originating from plant operation, as well as
control of sealed sources licensed to the plant for use in instrument calibrations.
Activated and contaminated materials are controlled predominantly by
procedures and work practices specific to decommissioning tasks involving work
in radiation and contamination areas, and for handling radioactive waste. These
controls are applied as a portion of the overall program of minimizing radiation
exposure to both workers and members of the public. Specific program items
include:

Personnel contamination control,

Controls to minimize spread of contamination,

Labeling of radioactive materials,

Release of materials for unrestricted use,

Handling of radioactive materials for storage and shipment,
Liquid and gaseous release, and

Sealed source accountability.
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8.5.1.2

8.5.1.3

Offsite Radiation Exposure and Monitoring

The Radiological Environmental Monitoring Program (REMP) has been modified to
monitor specifically for the effects of decommissioning activities as described in the
Offsite Dose Calculation Manual (ODCM). This program currently consists of
monitoring doses associated with liquid and gaseous effluents, gamma radioactivity
at the site boundary and near the ISFSI, and radioactivity in specific media (shoreline
sediment, fish, well water, etc.). Reports of radioactive effluents released from BRP
and radiological environmental monitoring results are submitted annually to the NRC
in accordance with BRP Defueled Technical Specifications, 10 CFR 50.36(a), and
10 CFR 50, Appendix |, Section Ill.B.1 [Reference 8-11]. It is anticipated the
requirements for environmental radiological monitoring will be revised as the
potential for radiological effects/effiuents is eliminated and documents controlling
these activities are modified accordingly.

Actual doses during decommissioning are small fractions of those effluent doses
received during the operating phase of the plant. Gaseous emissions decreased
immediately upon plant shutdown while liquid radioactivity has decreased more
slowly due to the presence of Cs-137 and Co-60 with their longer half-lives. Annual
doses to the public during BRP’s operating period and the initial phase of
decommissioning have not exceeded 0.5 millirem for liquid effluents and 0.1 millirem
from gaseous effluents.

Releases of radioactive liquid and gaseous (including particulate) effluents during the
decommissioning period are minimized by use€ of existing radioactive effluent
treatment systems until such time as those systems are deactivated in the
decommissioning process. Temporary systems may be utilized, as necessary to
meet the objectives of maintaining doses to the public ALARA as identified by

10 CFR 50, Appendix I. Effluent monitoring or sampling systems are maintained
either by use of existing monitoring systems or by temporary equipment or actions
during releases. Monitoring or sampling instruments of equal or higher sensitivity
than those currently installed will be utilized as appropriate for decommissioning
activities involving liquid or gaseous effluents.

Both liquid and gaseous effluent doses are calculated using industry-standard
models, applying site-specific parameters of meteorology, and dilution factors to the
nearest public water supply, nearby recreational activity and critical receptor. In
addition, monthly, quarterly and annual dose calculations are performed prior to each
liquid batch release (or continuous gaseous release) to assure that the guidelines
are not exceeded prior to completion of the release [Reference 8-35].

Environmental Effects of Accidents and Decommissioning Events

Analysis of potential decommissioning accidents involved an assessment of planned
BRP decommissioning activities to identify accidents with significant radiological
release capabilities. These decommissioning accidents are categorized in two
areas, events involving spent fuel and external events. Events involving spent fuel
include fuel handling accidents, loss of spent fuel pool cooling, spent fuel pool
freezing and dry fuel storage-related accidents. External events are initiating events
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that have the potential to result in radiological consequences; these include loss of
offsite power, aircraft hazards, fire and natural phenomena (flooding, tornadoes,
etc.). The BRP UFHSR contains a detailed discussion of decommissioning accident
scenarios and conclusions [Reference 8-18). The Fuel Solution Storage System
Final Safety Analysis Report addresses accidents and natural phenomena
specifically applicable to the dry fuel storage system located at the ISFSI

[Reference 8-2].

A review of these scenarios to determine which accident would produce the
maximum off-site radiological consequences has been performed in accordance with
the guidelines of the Environmental Protection Agency (EPA) Manual of Protective
Action Guides (PAGs) and Protective Actions for Nuclear Accidents, EPA- 400
[References 8-5 and 8-21]. It has been determined doses for onsite essential
personnel will remain below their occupational dose limits, assuming standard
protective equipment is utilized. Radiological consequences for any of these
accidents will not result in any offsite dose to the public, which exceed the EPA
PAGs. The evaluation of potential site accidents and corresponding worst-case
radiological consequences provides the basis for the Site Emergency Plan.

An evaluation of potential non-fuel related decommissioning accidents at BRP has
also been performed. Decommissioning activities following final plant shutdown
were evaluated, including system and equipment deactivation, decontamination, and
dismantlement; radioactive material handling and storage; and transportation of
radioactive materials. Types of postulated accidents reviewed were explosions and
fires, loss of contamination control, waste transportation accidents, external events,
and natural phenomena. In addition to the standard decommissioning activities,
postulated accidents associated with potential long-term storage of radioactive waste
during decommissioning also were evaluated.

The GEIS assumes that the reference baseline BWR utilizes high efficiency
particulate air (HEPA) filters for plant ventilation effluents. To remain within the
bounds of the FGEIS and recognizing that during dismantiement airborme particulate
releases could be significantly reduced by plant HEPA filtration, a HEPA filtration
system was installed in the ventilation system and is used for dismantlement
activities involving major source terms of particulate activity.

It is concluded all postulated decommissioning accidents for BRP are bounded by
the results described in the GEIS. Thus, as concluded by the GEIS,
decommissioning will have a minimal impact on public safety and health.
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8.5.1.4

Evaluation of Decommissioning Low-Level Radioactive Waste (LLRW) Volume &
Transportation Considerations

Big Rock Point's decommissioning requires disposal of a large volume of radioactive
and nonradioactive materials to restore the site and allow release of the site for
unrestricted use and license termination. Materials that cannot be decontaminated
to the level below the radioactive release criteria are processed as radioactive waste.
Big Rock Point ensures appropriate processing, packaging, and control of solid,
liquid, and gaseous radioactive wastes through procedures implementing
requirements of the Process Control Program, the ODCM, and the Demolition Debris
Disposal Program [References 8-11 and 8-14]. Chapter 3 describes the Demolition
Debris Disposal Program developed to dispose of nonradioactive building demolition
debris at a State of Michigan licensed, regional landfill (see Section 3.4.1.1).

The much smaller size of BRP as compared to the reference BWR in the GEIS
results in volumes and total quantities of radioactivity required for shipment, which
are on the order of 15-20% of the quantities assumed in Appendix N of the GEIS.
Big Rock Point had a rating of 240 megawatt thermal (Mwt), significantly less than
the 3320 Mwt reference BWR,; thus, the total quantities of radioactivity present on
site, the total volumes of waste produced and volume of waste shipped offsite are
significantly less than those assumed in the FGEIS.

To date, the majority of radioactive waste shipped for disposal has included system
components, material from spent fuel pool cleanout (components, resins, filters,
etc.), asbestos and miscellaneous dry active waste (see Section 3.5.4). Consumers
Energy contracted with Duratek, Inc., to provide waste processing/disposal services
for the BRP Decommissioning Project. To support contractual arrangements and
administration, waste quantities, as determined by TLG Services, Inc., are estimated
and expressed in units of weight (pounds) as opposed to volume. Table 8.3
summarizes the estimated waste types by waste class as delineated in Title 10 of the
Code of Federal Regulations, Part 61.55. Big Rock Point has secured disposal/
processing contracts for all large components and significant waste streams
anticipated from BRP decommissioning.
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Table 8-3. Total Estimated Waste to be Shipped from BRP
Waste Type Waste Class * Weight (Pounds)
CONTROLLED BURIAL
Metal o 18,500
Metal >C 3,000
Resins B 10,000
LLRW A 465,000
Metal A 313,000
Total 809,500
PROCESSED WASTE
Metal A 6,715,000
Concrete A 4,063,000
Soil A 2,255,000
Lead A 240,000
Asbestos A 250,000
Dry Active Waste A 450,000
Total ‘ 13,973,000
CLEAN PROCESSED MATERIALS
Concrete N/A 80,100,000
Metal 2,126,000
Mixed Hazardous LLRW 5,000
Total 82,231,000

* Waste classified as delineated in Title 10 of the Code of Federal Regulations, Part 61.55.

8.5.1.5

In general, doses due to transportation of radioactive waste are bounded by the
GEIS. The quantity of radioactivity for BRP waste is offset somewhat by a longer
shipping distance for the higher activity wastes (800 km assumed in the GEIS versus
1200 km to Bamwell, via the waste processor, for BRP). The majority of the lowest
activity wastes designated for disposal are shipped to Envirocare in Utah (via the
BRP waste processor), the very low dose rates compensate for the longer travel
time. Overall, both occupational and public doses remain bounded by the GEIS

calculations.

Spent Fuel Storage

An onsite ISFSI will accommodate all current spent fuel in seven storage casks. An
additional cask is designated for storage of greater-than-Class-C radioactive wastes.
The environmenta! impacts associated with dry fuel storage at BRP include land use
to accommodate the ISFSI (approximately 20 acres, most of which was previously
undisturbed land) and small occupational doses for workers assigned to monitor the
installation. Offsite/public doses associated with the ISFSI are considered not to be
significant. Figure 8-1 shows the location of the ISFS| within the BRP site boundary.
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8.5.1.6

8.5.2

8.5.2.1

8.5.22

Radiological Criteria for License Termination

Following decommissioning, residual radioactivity will be limited to allow release of
the property for unrestricted use such that an individual of a critical population group
living on the site would not be expected to receive a dose greater than 25 mrem/year
from all applicable combined environmental exposure pathways. License
Termination Plan Chapters 2, Site Characterization, Chapter 5, Final Status Survey
Plan, and Chapter 6, Compliance with the Radiological Criteria for License
Termination, provide the required information regarding achieving unrestricted site

release.
Non-Radiological Environmenta! Impacts

The following subsections provide an assessment of the nonradiological impacts of
decommissioning and site release. Generic Environmental Impact Statement
Supplement 1 was utilized as the basis for identifying potential environmental
impacts and determining the significance of these impacts.

Onsite / Offsite Land Use

Several previously undeveloped site areas have been utilized for various
decommissioning activities. These include clearing land for additional parking areas
and temporary office buildings, construction of the ISFSI, and soil storageflaydown
areas. Of the 580-acre site*, approximately 20 acres were utilized for plant original
operational activities. Approximately 40 additiona! acres of site property have been
developed for decommissioning purposes since plant shutdown in 1997. It is not
expected any additional undeveloped site property will be altered for future
decommissioning activities. Also, since the site is planned to be restored to a
Greenfield condition, the long-term effects of onsite land-use are not significant. Itis
unlikely any offsite land will be utilized for decommissioning purposes, with the
exception of the designated landfill for disposal of nonradioactive building demolition

debris (see Section 3.4.1.1).
Water Use

Big Rock Point uses water directly from Lake Michigan as the source of water for
equipment and space cooling purposes and also for the radioactive effluent releases
system. Water is withdrawn from the lake via a 5 foot diameter intake pipe, located
1500 feet offshore at a depth of approximately 40 feet. The majority of the water is
discharged back to Lake Michigan with littie or no change to chemical or physical
parameters. The environmental effects of water discharges associated with plant
operation were minimal. The potential environmental effects associated with the
decommissioning process are also considered to be minimal because plant water

usage has been greatly reduced.

4 Recently, land surveys conducted to support site characterization have determined the BRP site property is 560.4
acres including road right-of-way.
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8.5.23

8.5.24

Another source of water usage is groundwater from the site well water system. The
principa! use of groundwater is for the domestic water system. Groundwater usage
is expected to decrease as staffing levels decline throughout the decommissioning

process.
Water Quality

No significant, long-term impacts on Lake Michigan are expected from
decommissioning activities. The thermal plume created by discharge of condenser
circulating water has been eliminated when plant operation ceased. Short -term
elevated turbidity levels may occur along the Lake Michigan shoreline near BRP
during dismantlement and removal of the Screenhouse structure and associated
piping. Briefly elevated turbidity levels are not anticipated to have any adverse
impact on Lake Michigan waters near the plant.

An unspecified amount of stormwater runoff is discharged to Lake Michigan under
State of Michigan authorization. The stormwater outfalls include a network of storm

‘drains connected to facility buildings and paved areas. Some plant fioor drains are

also connected to the storm water system; these drains are well-marked inside
buildings to prevent inadvertent use. The BRP Storm Water Pollution Prevention
Plan defines specific requirements for ensuring no inappropriate discharges occur to
the stormwater system [Reference 8-17].

No adverse impacts on groundwater are anticipated from specific decommissioning
activities. In addition, the groundwater system under the plant area is effectively
separated from any potential contact with local private wells and the down- gradient
direction of groundwater flow is to the north into Lake Michigan.

Alir Quality

Fugitive dust will be generated from the various demolitions and dismantling
operations. Fugitive dust may originate from concrete during removal of buildings or
structures, removal of piping and related components, and from soil excavation to
remove components such as underground utilities or potentially contaminated soils.

Reasonable control measures will be utilized to minimize the quantities of fugitive
dust. The existing ventilation system, supplemented by localized HEPA filtration
units, will monitor and filter particulate emissions from dismantling activities inside
the Containment and Turbine Buildings. Excavation of soils and concrete demolition
will include the use of wet suppression or chemical stabilization, as required, to
minimize the generation of fugitive dust.

The controlled dismantlement and packaging of site components and structures will
preclude fugitive dust from becoming an ambient air quality concern during the
decommissioning process. The closest national ambient air quality Category 1 area
is the Seney National Wildlife Refuge located approximately 70 miles northwest of
the BRP site. The location of the Seney National Wildlife Preserve is generally
considered upwind of the prevailing wind direction. There are no Category 1 areas
within 100 miles downwind of the BRP site.
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8.5.2.5

8.5.2.6

8.5.2.7

8.5.2.8

Aquatic Ecology

Aquatic impacts associated with plant operation were considered to be minimal, and
the potential impacts associated with the decommissioning process are also minor
because plant water usage and discharge quantities are greatly reduced. Therefore,
no additional adverse impacts to the aquatic flora or fauna are anticipated from
decommissioning activities. Additionally, all applicable Nationa! Pollutant Discharge
Elimination System (NPDES) limits, as approved by the EPA/MDEQ, will be
maintained throughout the decommissioning process.

Terrestrial Ecology

Since decommissioning activities will generally take place within the developed
acreage on the plant property, additional impacts to site flora and fauna are
anticipated only for the ISFSI site and new parking or laydown areas.

Threatened and Endangered Species

Several threatened plant species have been identified on BRP site property (see
Section 8.4.7.3). Locations of these plant species are clearly marked using ropes
and signs. No adverse impact to any identified species is anticipated, since they are
not present in locations expected to be impacted by decommissioning activities.
Prior to initiation of any decommissioning activities that could potentially affect

‘endangered shoreline species, including final status surveys of beach areas,

additional surveys will be conducted using up-to-date listings to identify the existence
of threatened or endangered species near areas that may be impacted.

Occupational Safety

Consumers Energy Co. is committed to the safe decommissioning of BRP. The
Industrial Safety Program provides the basis for controlling safety during
decommissioning activities. The primary objective of the Industrial Safety Program is
to protect workers and visitors from industrial hazards that have the potential of
developing during decommissioning activities and to achieve an injury and incident-
free workplace. The BRP Industrial Safety Program establishes and maintains a
safe work place for workers, contractors, and visitors through procedures and
guidelines to be used to reduce industrial hazards and risks. The site Health and
Safety Plan, in conjunction with the BRP Accident Prevention Manual, define specific
programs and requirements to ensure worker protection [References 8-3 and 8-8].

While it is recognized decommissioning activities are significantly different from the
plant operational period, qualified staff, facilities, and equipment are available to
perform decommissioning in a safe and effective manner. Compliance with all
applicable federal Occupational Safety & Health Act (OSHA) and state (Michigan
Occupational Safety & Health Act, MIOSHA) regulations and to the guidance
provided through industry standards and good work practices is a top priority of all
site management and employees.
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8.5.29

8.5.2.10

8.5.2.11

Cost

Chapter 7, Update of Site-Specific Decommissioning Costs, of this LTP provides a
summary and update of decommissioning costs.

Socioeconomics

Socioeconomic considerations related to decommissioning result from losses of
wages and tax revenues after plant shutdown. The impact of these considerations
as they apply to BRP and the surrounding communities is considered to be
significant based on guidance contained in Supplement 1 to the GEIS. The effect on
socioeconomics is considered to be large if a 5% or greater decrease in the area
work force occurs andfor a greater than 20% loss of local tax revenues occurs.

Since BRP began decommissioning immediately following plant operation, the initial
loss of worker wages to the local community was ofiset by contracted workforce
brought in to conduct decommissioning activities. A decrease in the site workforce is
expected once spent fuel is placed on the ISFSI in mid-2003. In order to minimize

this impact, BRP management has been very proactive within the local community

(job fairs, educational assistance, etc.) to assist the workforce to find local
employment if desired.

The loss of tax revenues to Charlevoix County and Hayes Township is also
significant. This was recognized prior to plant shutdown, and BRP staff has worked
with local government officials to minimize the effect of tax revenue loss by a
phased-approach to tax payments over the decommissioning period. The effect of
tax revenue loss has also been offset by healthy tourism economy and nearby land
development for resort, residential and recreational use.

While BRP decommissioning socioeconomic considerations are evident, they have
been minimized to the extent possible through early recognition and proactive
agreements/actions with local businesses and governments.

Environmental Justice

Environmental justice is characterized by high and adverse health, economic or
environmental effects by local low-income and minority populations. Due to a
tourism-based loca! economy, area demographic data indicate very low incidence of
low-income or minority populations in the communities affected by BRP
decommissioning. Further, local Native American populations are not considered to
be significantly affected by the decommissioning of BRP. Based upon erea
demographics and the fact that the site will be restored to a Greenfield condition
acceptable for unrestricted use, environmental justice considerations are not
considered significant for BRP site restoration.
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8.5.2.12

8.5.2.13

8.5.2.14

it should be noted environmental justice issues were also considered relative to the
local community where a landfill is located {(Crawford County), which will be used to
dispose of building demolition debris in accordance with 10 CFR 20.2002. Health
and economic effects associated with disposal of demolition waste have been
determined to be negligible by BRP, MDEQ and the NRC through approval under
10 CFR 20.2002 (see Section 3.6.3). The Crawford County landfill was deemed
appropriate to receive the debris by regulatory agencies for the following reasons:

The local (Charlevoix County) landfill was closed;
A reciprocal waste disposal agreement is in place between Crawford and
Charlevoix counties;

= The Crawford County site is the closest Type Il industrial landfill to the plant;

= Shipping debris to the closest appropriate landfill minimizes risk associated with

transportation.

BRP personnel have presented, discussed and addressed issues concerning the
disposal plan to township, county, and state officials at more than 20 meetings.

Cultural, Historica! & Archeological Resources

Prior to plant shutdown, the Michigan Historic Preservation Office requested that
BRP perform an archeological study of the site property in accordance with the
National Historic Preservation Act. In 2000, a Phase | Archeological Study was
completed identifying several prehistoric archeological sites within the BRP property
boundary. The significance of these sites is still under evaluation by the Michigan
Historic Preservation Office pending completion of a Phase Il Archeological Study.
These sites are predominately near beach areas and are not expected to be
disturbed by any decommissioning activities. Big Rock Point intends to complete a
Phase Il Archeological Study of the identified sites. Also a Traditional Cultural
Property Study of the "Big Rock” to local Native American people will be completed
prior to releasing the site for unrestricted use.

Aesthetic Issues

Aesthetic issues apply primarily to scenic preservation of public lands. The BRP site
is not public land; however, its proximity to public lands (parks and conservation
areas along the Lake Michigan shoreline) warrants an assessment of aesthetics.
While decommissioning activities may have some short-term effects on Lake
Michigan shoreline aesthetics, restoration of the site to a Greenfield condition will
result in improved shoreline natural aesthetic views.

Noise

Big Rock Point is located in an area that is surrounded on three sides by dense
coniferous and deciduous forests. The nearest residence is approximately one-half
mile from the property boundary and the nearest recreational area is adjacent to the
property boundary. Decommissioning activities will add minimally to ambient sound
levels beyond the site boundary. Activities such as the operation of construction
equipment may be audible along US Route 31 and over Lake Michigan. However,
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8.6

8.6.1

the operation of construction equipment will be intermittent and temporary, occurring
primarily during the daylight hours. With the exception of the onsite evacuation
alarms, it is anticipated any noise beyond the site boundary will be well below

50 dBA, the level above which noise levels may initiate community complaints.

Irretrievable Resources

Irretrievable resources refer to materials utilized to construct, operate and
decommission a commercial nuclear reactor; these include, but are not limited to,
uranium for the nuclear fuel cycle, building construction materials, fuel oil, disposal
site (landfill) space usage, etc. The utilization of space in radioactive and industrial
landfills for system components and demolition debris is less than the space gained
by unrestricted release of the site property. Therefore, decommissioning,
dismantlement and restoration of the site to a Greenfield condition are determined
not to have any additional adverse effect on resources beyond the materials required

to construct and operate the facility.

OVERVIEW OF REGULATIONS GOVERNING DECOMMISSIONING ACTIVITIES

AND SITE RELEASE

Decommissioning and restoration of BRP requires adherence to many federal, state,
and local regulations. Applicable federal, state, and loca!l requirements are identified
and reviewed below. The information provided below is intended as a broad
overview of applicable regulations; this discussion is not intended to be all-inclusive
since specific decommissioning activities may invoke regulations not discussed
within this section.

Federal Requirements

Decommissioning activities that are subject to federal regulations, permits, licenses,
notification, approvals or acknowledgments include:

Storage of spent fuel,

Handling, packaging and shipment of radioactive waste,
Worker radiation protection,

License termination and final site release,

Worker health and safety,

Liquid effluent releases to Lake Michigan,

Hazardous waste generation/disposition,

Handling and removal of asbestos,

Handling and removal of lead paint,

Soil Erosion Sedimentation and Control Permit,
Management and closure of mixed LLW storage facility, and
Radio communications.
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8.6.1.1

8.6.1.2

8.6.1.3

Nuclear Regulator Commission

The majority of radiological activities fall under Title 10 of the Code of Federal
Regulation (CFR) and are administered by the NRC. Applicable Title 10 regulations

include:

Part 50 - decommissioning activities,

Part 20 - radiation protection,

Part 51 - environmenta! protection,

Part 61 - disposal of radioactive waste, and

Part 71 - packaging and transportation of radioactive waste (regulations in

49 CFR 171 to 174 also apply).

Occupational Safety and Health Administration

Worker health and safety protection during decommissioning is subject to
Occupational Safety and Health Administration (OSHA) regulations. The regulations
applicable to construction are 29 CFR 1910 and 1926. These regulations include
requirements for respiratory protection (nonradiological), hearing protection,
illumination, scaffold safety, crane and rigging safety, chemical usage and release
response, and cleanup operations.

Environmental Protection Agency

The EPA regulations outlined in Title 40 of the Code of Federal Regulations apply as
follows:

Part 61 - Asbestos Handling and Removal,

Parts 122 to 125 - National Pollutant Discharge Elimination System (NPDES),
Part 141 - Safe Drinking Water Standards,

Part 190 - Radiation Protection Standards for Nuclear Power Operations,
Parts 260 to 272 - Resource Conservation and Recovery Act (RCRA),

Part 280 - Underground Storage Tanks,

Part 761 - Polychlorinated Biphenyls (PCBs), and

Part 129-132 - Clean Water Act.

Asbestos and lead paint handling and removal is subject to OSHA regulations

29 CFR 1910 and 1926, and EPA Regulations 40 CFR 61, Subpart M. Hazardous
waste generation, storage, transportation, disposal and closure of the mixed LLW.
waste facility are subject to the regulations outlined in 40 CFR 260 through 272 of
the Resource Conservation and Recovery Act (RCRA). Handling and storage of
PCB waste are subject to the requirements of 40 CFR 761 or the Toxic Substances

Control Act (TSCA).

Federal Communications Commission (FCC) licenses are required for radio
communication equipment used at BRP. Federal Communications Commission
regulations apply to any radio communication equipment used in the reactor
dismantlement and radwaste processing area.
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Permits and approvals from or notifications to several state and local agencies are
required for safety and environmental protection purposes. Some of these are for
specific decommissioning activities and others are for existing BRP site facilities and
ongoing activities that will also be required to support decommissioning. Many of the
state and local requirements apply to activities that are also subject to federal
regulations discussed previously. Decommissioning activities and related site
operations that fall under state and local jurisdiction include:

Air emissions,
Hazardous waste generation,
Asbestos removal and disposal,
Lead paint removal and disposal,
Solid waste shipment,

Solid waste disposal,

Water use and effluent quality,
Liquid industrial waste shipment,
Fuel oil storage,

Building permits,

Plant domestic water wells,

Soil erosion and sedimentation,
Wetlands protection,

Underground storage tanks,
Building demolition,

Construction and industrial stormwater management,
Abandoned wells,

Site unrestricted release,
Radioactive waste disposal, and

= Building codes.
Michigan’s environmental acts were consolidated into the Natural Resources and

Environmental Protection Act (NREPA), 1994, PA 451 as amended [Reference
8-27). Act 451 is organized into “Parts." The following section provides a general
description of the Michigan Act 451 parts applicable to decommissioning BRP.

Air emissions and asbestos removal for the site are regulated under the Michigan
Air Pollution Control Rules (Part 55) in addition to the Federal Clean Air Act.
Operating permits will be revised or terminated as necessary to accommodate
decommissioning activities. Notification of asbestos removal will be prepared and

submitted to MDEQ staff.

Effluent discharges from the plant to Lake Michigan are regulated by an NPDES
permit delegated by the EPA to the MDEQ, Water Division for administration.

Part 31 of Act 451 provides regulations for surface water discharges that apply to
onsite operations. Soil erosion and sedimentation control and wetlands protection

are governed by Act 451, Parts 91 and 303, respectively.
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Michigan waste management regulations are found in Parts 111, 115, 117 and 121
of Act 451. These regulations apply to generation, disposition and disposal of
hazardous waste, solid waste management, nonhazardous liquid industrial wastes,
and used oil recycling. All nonhazardous, nonradioactive wastes, including
demolition debris, will be disposed of as either a Type |l or Type Ill waste.
Additionally, lead paint handling and disposal falls under MIOSHA regulations.

Three underground storage tanks exist at the BRP site for heating fuel oil, diese!
generator fuel supply, and diesel fire pump fuel supply. In addition to regulation
under Part 211 of Act 451, these tanks are also regulated by the State Fire Marshall.

Drinking water supplies are regulated under the Safe Drinking Water Act
(PA 399, 1976) by the Drinking Water and Radiological Protection Division of the

MDEQ.

At the local level, building permits will be required for temporary field office or other
facilities necessary to support decommissioning activities.

SUMMARY AND CONCLUSIONS

The assessment establishes the environmental effects for decommissioning of BRP
Nuclear Plant are minimal, and there are no adverse effects outside the bounds of
NUREG-0586 (GEIS) or the associated Supplement 1.

Additionally the conclusions contained in the BRP PSDAR, utilized as the original
basis for the decommissioning environmental assessment of radiological and non-
radiological affects of decommissioning are still valid. These conclusions are
summarized as follows:

. Annual occupational radiation exposures per individual will be maintained
ALARA and below historical levels for the operating phase of the plant.

. All effluents, both radlologlcal and non-radiological, will remain within regulatory
limits as specified in applicable contro! documents and approvals throughout
the decommissioning process.

. Exposure to onsite workers and the offsite public as a result of waste
transportation are expected to be maintained well below the levels projected by

NUREG-0586 (GEIS).

. Following decommissioning, residual radioactivity will be limited to allow
release of the property for unrestricted use such that an individua! of a critical
population group living on the site would not be expected to receive a dose
greater than 25 mrem/year from all combined environmental exposure
pathways.

Page 8-34



¢

¢

BRP LICENSE TERMINATION PLAN
CHAPTER 8, SUPPLEMENT TO THE ENVIRONMENTAL REPORT

Revision 0

LAKE MICHIGAN

GOVERNMENT LOT2

Figure 8-1. Big Rock Point Site Map
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Big Rock Point Owner Controlled Area ‘%“—

Figure 8-2. Aerial Photograph of Big Rock Point and Surrounding Land Areas
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Figure 8-4. Topographic Map of Area Surrounding Big Rock Point
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Figure 8-5. USGS Seismic History for Michigan (1977 - 1996)
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Figure 8-6. Big Rock Point Soll Types
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