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Figure only shows a portion of the model domain.
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Figure only shows a portion of the model domain.

1058500-

1058400-

1058300-

1058200-

OP2

- -5191.5
I a

5191.5-

979

- -5192.0-

M 5192.o-

*<

5AJ.5 4

U

Us a

01

5192.0

I- 5'•92.0 U-

4•

U

UU

I

0

323200
1058100-1

322800 322900 323000 323100
/

Each grid block contains 400 model cells 0 25 50
feet

* Extraction Well

* Injection Well

Q Observation Point

Equipotential Contours (ft amsl)
Contour interval = 0.5 ft

Baseline (prior to production)

End of ISR production

Pumping rate for each Extraction well is 20 gpm - 180.0 gpm total
Injection rate for each injection well is variable,

dependent on location within well pattern - 178.2 gpm total

Pre-pumping hydraulic gradient is 0.0323 ft/ft to the north

pRLp AAL-10288 W.Chatfield Ave, Ste 201
Littleton, CO 80127-4239

URANIUM ONE

Figure 7. Comparison OT rotenuiomeiric Surrace - oo fana
Prior to and After ISR Production

Moore Ranch Uranium Project, Wyoming
EPL Checked: HD File ID:fig5ST35.srf Date: 9/0&8i By: /8



14

p p p p p

12

10

-O-OB1 70 Sand

8-_

6-

0 0 100 200 300 400 500 600
o0.14

L__

0.12 -•

0.1

0.08---OB1 
68 Sand

0.06

0.04

0.02

0

0 100 200 300 400 500 600

Days of Production

1 ~10288 W.Chatfield Ave, Ste 201
Littleton, CO 80127-4239

URANIUM ONE
Figure 8. Simulated Drawdown, End of ISR Production

68 and 70 Sand Observation Point I
Moore Ranch Uranium Project, Wyoming

By: EPL Checked: HD File ID:fig8_68sdimpact.srf Date: 10/08/09



0.0

-0.5

-1.0

-1.5

-2.0

-s- OB2 70 Sand

0
V) -2.5

0.06

0 100
2

200
3

300 400 500 600

0.05

0.04

0.03

0.02

0.01

0

-.- OB2 68 Sand

0 100 200 300 400 500 600

Days of Production

* Note: a negative number indicates
a net rise in water level

10288 W.Chatfield Ave, Ste 201

Aft & A &Litteton, CO 80127-4239

URANIUM ONE

68 and 70 Sand Observation Point 2
Moore Ranch Uranium Project, Wyoming

Checked: HD File ID:fig9_68sdimpact.srf Date:By: EPL 10/08/09



1058500-

0 '2

*
1058400-

0

1058300-

1058200-

1058100-
322800 322900

Each grid block contains 400 model cells

* Extraction Well

Q Observation Point

323000 323100 323200

0 25 50
feet

Figure only shows a portion of the model domain.

10288 W.Chatfield Ave, Ste 201
Littleton, CO 80127-4239

URANIUM ONE

Figure 10. Well Configuration, ISR Restoration Simulation
Moore Ranch Uranium Project, Wyoming

By: EPL Checked: HD File ID:fig10_68sdimpact.srf Date: 9/08/08



Figure only shows a portion of the model domain.
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Figure only shows a portion of the model domain.
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RESRAD Data Input Basis

Parameters



RESRAD Data Input Basis

Parameters

This document summarizes the data input and modeling scenario that was used to

determine the radium benchmark dose for the MRISR Project. The modeling was

performed using RESRAD for Windows Version 6.3 developed by the Environmental

Assessment Division at Argonne National Laboratory.

The resident farmer scenario was used since this is the most likely this is the most likely

land use near the site. The following sections describe the data parameters that were used

to model site-specific conditions.

The data input was based upon four principal sources:

1. The RESRAD Data Collection Handbook (ANL, 1993)

2. The RESRAD Users' Manual (ANL, 2003)

3. The NUREG-1569

4. Site specific information to be included in the MRISR license application

Soil Concentration

1. Lead 210: Used 5.0 pCi/g per the NUREG-1569.

2. Radium 226: Used 5.0 pCi/g regulatory limit as basis for determining benchmark.

Distribution Coefficient (Kd) (values based upon data in RESRAD Handbook)



1. Lead 210: Used a distribution coefficient of 270 cm 3/g for sandy soil based upon soil

type at the mine. The RESRAD User's Manual specifies the following values:

* Sand =270

* Loam = 16,000

Sensitivity analysis indicates with a multiple of 100, no appreciable impact on maximum

dose for the external dose pathway using higher or lower Kd.. For the Plant (water

independent) pathway, the lower Kd value resulted in a slightly lower maximum dose for

this pathway. In this case, using the midrange value of 270 would result in a

conservative maximum dose estimate. Used values of 2.7, 270 (mid range), and 27,000

which covers the range of potential values at the site based upon sandy and loamy soil

types. Graph attached.

2. Radium 226: Used a distribution coefficient of 500 cm3/g for sandy soil based upon

soil type at the mine. The RESRAD User's Manual specifies the following values:

* Sand= 500

• Loam = 36,000

Sensitivity analysis indicates with a multiple of 100, no appreciable impact on maximum

dose using higher Kd. Used values of 5, 500 (mid range), and 50,000 which covers the

range of potential values at the site based upon sandy and loamy soil types. Graph

attached

Contaminated Zone

1. Area: Used default value of 10,000 square meters.



Sensitivity analysis was performed with a 2 multiple (5,000, 10,000 and 20,000 square

meters). There was no impact on maximum dose for the External dose component. Graph

attached.

2. Thickness: 15 cm (6 inches) based upon regulatory requirement (minimum in

RESRAD Handbook)

3. Length parallel to aquifer flow: Default of 100 meters was used and is based upon the

square root of a 10,000 square meter contaminated zone.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Cover and Contaminated Zone

1. Cover depth: 0 inches (in accordance with NUREG-1569).

2. Density of contaminated zone: Used the default value of 1.5 g/cc, which corresponds

to sandy soil in the RESRAD Handbook. This compares with the soil types at the

MRISR and data in the MRISR license application.

Because the RESRAD Data Collection Handbook considers this default value

representative of the soil type, no sensitivity analysis was performed.

3. Contaminated zone erosion rate: Used the default value of 0.001 meters/year.

NUREG-1569 states that the erosion rate should be lower at uranium recovery sites

due to the semi-arid environment. The RESRAD Handbook states that this value

should be adequate for screening purposes. It also states that, while water erosion is

the primary factor, wind erosion can also be significant.



Sensitivity analysis was run using a multiple of 5 (i.e., 0.0002, 0.001 and 0.005). The

lower erosion rate resulted in the total dose remaining at a higher level over a longer

period of time for both the external and vegetation (water independent) pathways.

However, there was no impact on the maximum dose.

4. Contaminated zone total porosity: Default value of 0.4 is based upon the soil types at

MRISR.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

5. Contaminated zone field capacity: Default value of 0.2 was used. This value was used

because it is at the midpoint of the range for the soil types at MRISR.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

6. Contaminated zone hydraulic conductivity: The range given in RESRAD

handbook for silty sand is 1 x 101 to 1 x 104 m/yr. The soil types in the licensed area

are principally Hiland fine sandy loam and Cushman loam. The hydraulic

conductivity (Ksat) in m/yr. given in the RESRAD Manual for loamy sand is 4.93 x

103 m/yr. Very fine sand is given a Kt of 3.0 x 103 m/yr in the RESRAD

Handbook. To be conservative, a high value of 4.3 x 103 representative of Hiland fine

sandy loam was chosen since site specific data is unavailable.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

7. Contaminated zone b parameter: Default parameter is 5.3 for silty loam. The

RESRAD Handbook and RESRAD Manual specify the range from sand to loam is

4.05 to 5.39. Used default value.



No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

8. Evapotranspiration Coefficient: The RESRAD default value is 0.5. NUREG-1569

suggests that a value of 0.6 to 0.99 for uranium recovery sites is appropriate because

they are located in a semiarid environment. For screening purposes, a mid-value

(0.75) was used.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

9. Wind Speed: The RESRAD default is 2 m/s. The average for the MRISR is 5 m/s

based on meteorological data from.

No sensitivity analysis was performed since this is actual site data.

10. Precipitation: The RESRAD default is 1 m/yr. The average for the MRISR site is 0.3

m/yr. Site data was used. No sensitivity analysis was performed since this is actual

site data as recommended in NUREG- 1569.

11. Irrigation Rate: The RESRAD default is 0.2 m/yr. This default value is high for

western states where irrigation may not be an option for some area.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

12. Runoff Coefficient: The RESRAD default value is 0.2. This is the value for open

rolling land in the RESRAD Handbook and was used for MRISR. The potential range

in the RESRAD handbook for the site would be 0.1 to 0.4.



No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

13. Watershed Area for nearby stream or pond: The RESRAD default value is 1 x 106

i 2.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

14. Accuracy: Used the default value of 0.001.

Saturated Zone

1. Density of saturated zone: Used the default value of 1.5 g/cc, which corresponds to

sandy soil in the RESRAD Handbook. This compares with the first saturated zone at

the MRISR.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

2. Saturated zone total porosity: Value of 0.43 is based upon formation type and data

for the RESRAD Handbook.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

3. Saturated zone effective porosity: Value of 0.33 was used based upon formation type

and data for the RESRAD Handbook.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.



4. Contaminated zone field capacity: Default value of 0.2 was used. This value was used

because it is at the midpoint of the range for the soil types at MRISR.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

5. Saturated zone hydraulic conductivity: A value of 5550 m/y was used based upon

formation type and data for the RESRAD Handbook.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

6. Saturated zone hydraulic gradient: The default value of 0.02 was used for screening

purposes.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

7. Saturated zone b parameter: Default parameter is 5.3 for silty loam was used. The

RESRAD Handbook and RESRAD Manual specify a value of 4.38 for loamy sand,

which corresponds to the soil classification used for the hydraulic conductivity. The

range from sand to loam is 4.05 to 5.39.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

8. Water Table Drop Rate: The default value of 0.00 1 m/yr. was used for screening

purposes. The site specific drop rate should be similar because there is little

consumptive use of groundwater in the immediate area other than ranches that use

local wells for domestic and livestock.



No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

9. Well Pump Intake Depth: The RESRAD default is 10 m. Since the depth to saturated

zone is 21 meters and this zone is relatively thin and intermittent, a value of 22 meters

was chosen.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

10. Model for Water Transport Parameters: Used non-dispersion per NUREG-1569.

11. Well Pumping Rate: Used default of 250 m3/yr. (66,000 gal/yr.).

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Unsaturated Zone

1. Unsaturated zone thickness: Used 21 meters based on site specific data to top of first

saturated zone..

2. Density of unsaturated zone: Used 1.5 g/cc, which is similar to the saturated zone as

discussed in NUREG- 1569.

3. Unsaturated zone total Porosity: The default value of 0.4 is the same as used for the

saturated zone as discussed in NUREG-1569.



No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

4. Unsaturated zone effective porosity: The default value of 0.2 is the same as used for

the saturated zone as discussed in NUREG-1569.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

5. Unsaturated zone field capacity: Default value of 0.2 was used. This value was used

because it is at the midpoint of the range for the soil types at MRISR.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

6. Unsaturated zone hydraulic conductivity: The range given in RESRAD handbook for

silty sand is 1 x 101 to 1 x 104 m/yr. The soil types in the licensed area are principally

Hiland fine sandy loam and Cushman loam. The hydraulic conductivity (Ksat) in m/yr.

given in the RESRAD Manual for loamy sand is 4.93 x 103 m/yr. Very fine sand is

given a Ksat of 3.0 x 103 m/yr in the RESRAD Handbook. To be conservative, a high

value of 4.3 x 103 representative of Hiland fine sandy loam was chosen since site

specific data is unavailable.

No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

7. Saturated zone b parameter: Used default parameter of 5.3. The RESRAD Handbook

and RESRAD Manual specify a value of 4.38 for loamy sand, which corresponds to

the soil classification used for the hydraulic conductivity. The range from sand to

loam is 4.05 to 5.39.



No Sensitivity analysis was performed since water dependent pathways were not

significant contributors to dose.

Occupancy

1. Inhalation Rate: Used default value of 8,400 m3/yr.

2. Mass Loading for Inhalation: Default is 0.0001 g/m3. Handbook gives a value of

0.0003 g/ m3 for agricultural generated dust loading. Used 0.0003 g/ m3

No Sensitivity analysis was performed since inhalation pathways were not significant

contributors to dose.

3. Exposure Duration: Used default value of 30 years.

4. Indoor dust filtration factor: Used default value of 0.4.

5. External gamma shielding factor: The RESRAD default is 0.7, which assumes that

the indoor gamma radiation level is 30% lower than the outdoor gamma radiation

level. NUREG-1569 requires that a value between 0.33 and 0.55 be used. The

screening level was set at 0.55. This is a value suitable for a 7-inch thick concrete

slab on grade house (NUREG/CR-5512 Vol.3, p 6-25). This is representative of the

thickness of the local slab or basement floor thicknesses.

Sensitivity analysis using a 1.5 multiple (i.e., 0.367, 0.55 and 0.825 resulted in a change

in the maximum dose. See graph. The low range (0.367) resulted in a maximum dose for

the external exposure pathway of approximately 20 mrem/yr compared to a dose of 23

mrem/yr for a shielding factor of 0.55. Based upon the fact that most construction of

rural homes in the local area includes a thick concrete basement floor or slab, a

shielding factor of 0.55 for the MRISR area isjustified



6. Indoor/Outdoor Fractions: Used defaults of 0.5 indoors and 0.25 outdoors for farmer

scenario. As discussed above, the resident farmer scenario was chosen as the most

likely land use for the foreseeable future (i.e., 200 years).

7. Shape of contaminated zone: NUREG-1569 suggests use of actual shape.

However, the shape is unknown at this time. Various shapes were assumed including

a rectangle having a length of up to four times the width. The results were

independent of these shapes as long as the receptor was centered. When the receptor

was at the edge of the area, the dose was reduced significantly as expected. A

circular shape was adopted for the modeling.

Ingestion: Dietary

1. Consumption Rates:

A. Fruit, vegetable and grain: RESRAD default is 160 kg/yr. This value was used

based upon EPA estimated consumption. NRC Reg. Guide 1.109 has an estimated

consumption for an adult of 190 kg/yr. Screening level set at default of 160 kg/yr.

This amount is the total consumption. RESRAD adjusts for contaminated and

uncontaminated fractions based upon the size of the contaminated area.

B. Leafy Vegetable: Used default value of 14 kg/yr. NRC Reg. Guide 1.109 has

an estimated consumption for an adult of 64 kg/yr, while NRC estimates for dose

from nuclear power plants uses a consumption rate of 30 kg/yr. Screening level

for total set at default of 190 kg/yr (see above entry). This amount is the total

consumption. RESRAD adjusts for contaminated and uncontaminated fractions

based upon the size of the contaminated area.

C. Milk: No consumption of locally produced and consumed milk per NUREG-

1569. Dairy operations are not prevalent in the area.



D. Meat and Poultry: Used RESRAD default value of 63 kg/yr. According to

NRC Regulatory Guide 1.109 (NRC, 1977), the recommended average value for

consumption of meat and poultry is 37 kg/yr for children, 59 kg/yr for teenagers,

and 95 kg/yr. for adults.

E. Fish/Seafood: No consumption of locally produced and consumed fish or

seafood products was considered as recommended by NUREG-1569.

F. Soil ingestion: Used the RESRAD default value of 36.5 g/yr..

G. Drinking water intake: Used the RESRAD default of 510 I/yr. (1.4 L/d) as

a screening level. This value is based upon EPA estimates of drinking water

intake. The EPA (1990) has suggested that the average adult drinking water

consumption rate is 1.4 L/d; the reasonable worst-case value is 2.0 L/d..

2. Contaminated Fractions:

NUREG-1569 states that for sites with over 25 acres (10,117 square meters) of

contamination, the fraction of diet from contaminated area should be assumed to be 25%

(0.25). A sensitivity analysis on these parameters was not performed based upon the

guidance.

A. Water: Used the default value of 1 (i.e., 100% of consumption is from

contaminated well water). All current water use in rural areas around the site

is from private wells and will likely continue to be in the foreseeable future.

B. Livestock Water: Used default of 1 (i.e., 100% is from contaminated water).

All current water use in rural areas around the site is from private wells and

will likely continue to be in the foreseeable future.



C. Irrigation Water: Used the RESRAD default of 1 (i.e., 100% is from

contaminated water). All current water use in rural areas around the site is

from private wells and will likely continue to be in the foreseeable future.

D. Plant food: Used 0.25 as percentage of plant food that is contaminated.

E. Meat: Used 0.25 as percentage of meat that is contaminated.

Ingestion: Nondietary

1. Consumption Rates:

A. Livestock fodder intake for meat: Used the RESRAD default of 68 kg/day.

B. Livestock water intake for meat: Used the RESRAD default of 50 L/day.

According to NRC Regulatory Guide 1.109 (NRC 1977), the water ingestion

rate for beef cattle is 50 L/d.

C. Livestock intake of soil for meat: Used the RESRAD default of 0.5 g/day.

D. Mass loading for foliar deposition: Used the same value of 0.0003 g/m3 for

agricultural generated dust loading as the inhalation parameter discussed

above.

Sensitivity analysis was run with a multiple of 100 (i.e., 0.000003, 0.0003, and

0. 03 g/m3). There was no impact on dose.

E. Depth of soil mixing layer: Used the RESRAD default of 0.15 meters.



F. Depth of roots: Used 0.3 meters as a screening level based upon NUREG-1569

instead of the RESRAD default of 0.9. The root depth varies for different

plants. For some plants, such as beets, carrots, lettuce, and so forth, it does not

extend below about 0.3 m, which is the basis of the NRC guidance. For others,

such as fruit trees, the roots may extend 2 or 3 m below the surface. Tap roots

for some crops (e.g., alfalfa) can extend to 5 m. Most of the plant roots from

which nutrients are obtained, however, usually extend to less than 1 m below

the surface. Due to the common use of grazing crops such as alfalfa in the

immediate area surrounding the MRISR site, a sensitivity analysis was chosen

that would determine the dose using the 0.3 m NRC guidance as the screening

level as well as the 0.9 m RESRAD default.

Sensitivity analysis was run with a multiple of 2 (i.e., 0.15, 0.3, and 0.6 meters). There

was a significant impact on the maximum dose. Assumption of a shallow root system

increased the dose significantly. In a review of the exposure pathways, the plant pathway

resulted in approximately 35% of the total maximum dose. The meat pathway, which

would be the primary pathway affected by deeper roots such as alfalfa was insignificant..

Therefore, the root depth recommended in the NRC NUREG-1569 was chosen for this

parameter.

G. Groundwater fractional usage:

* Drinking water: Used the RESRAD default of 1 (i.e., 100% from

well).

* Livestock water: Used the RESRAD default of 1 (i.e., 100%

from well).

" Irrigation water: Used the RESRAD default of 1 (i.e., 100% from

well).



Storage Times

Used the RESRAD default values for all storage times (for vegetables, meats, fodder,

etc.).
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File: mranchRal.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: FGP 13 MODRBIDITY

Menu
CurI ýen

Base Parameter

Case NIameParameter

Do/se conversi,

Ph -2 1 + [)

Pa-226-10

,n factors for inhalation, mrem/pC/:

D-34 4
D-34

D-34

D-34

D-34

D-34

D-34

D-34

'ose conversion factors for ingestion, mrem/pC:

h-210-P

Pa-I f6+D

Food transfer factors:

io-210+D , plant/soil concentration ratio, dimensionless

Pb-21+0! , beef/livestock-intake ratio, (pCi/kg)i pCi/d,

Pb-210+D , milk/livestock-intake ratio, (pCi/L)/ pCi/d)

Ra-226+D , plant/soil concentration ratio, dimensionless

Ra-226+D , beef/livestock-intake ratio, (pCi/kg}/ pCo/d}

Ra-226-D , mllk/livestock-intake ratio, (pCiiL)/p/h/d)

- /F~?<

- 'zE-03

>3215-23 I

1 01

8.325~94

3.0005-24 I

8 .580E-03 DCF2

5 ','JE - D3 LY:83

I. 32O5-03 0083)

*.000E-

S. 0005-

3.000R-
04

04

RTF

RI PF~

1)

2)

1 )

2)

1,1)

1,2)

1,3)

2,1)

2, 3)

4. 'O

1. .0'>
282 .OOOE-C3

6E-013 I.OOOE-03

)E,'02 3.000E+02

ýE-C2 I .000Ee22

B:oaccumulation factors, fresh water, L/kg:

Pb-210.D , fish

Pb-210+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

BIOFAC( 1,I)

BIOFAC( 1,2i

BIOFAC( 2,!,

BPOFAC) 2,2)
2 F2 .SC005O01

*Base Case means Default.Lib w/o Associate Nuclide contributiý'ns.
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Surmtry : Moore Ranch Radium Dose File: mranchRal.RAD

Site-Specific Parameter Summary

User Used by RESRAD Parameter

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

R011 Area of contaminated zone (m**2) 1.000E+04 1.OOOE+04 AREA

R011 Thickness of contaminated zone (m) 1,500E-01 2.OOOE+00 THICK0

R011 Length parallel to aquifer flow (m) 1.OOOE+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 1.000E+02 3.OOOE+01 BRDL

R011 Time since placement of material (yr) Q.000E+00 0.000E+00 TI

R011 Times for calculations (yr) 1.000E+00 1..0O0E+0 - T( 2)

R011 Times for calculations (yr) 3.OOOE+00 3.000E+00 T( 3)

R011 Times for calculations (yr) 1.OOOE+01 1.000E+01 --- T( 4)

R011 Times for calculations (yr) 3.OOOE+01 3.OOOE+01 T( 5)

R01i Times for calculations (yr) 1.000E+02 1.000E+02 T( 6)

R011 Times for calculations (yr) 3.OOOE+02 3.000E+02 -IT( 7)

R011 Times for calculations (yr) 1.OOOE+03 1.000E+03 -TT( 8)

R011 Times for calculations (yr) not used 0.0O0E+00 -TT( 9)

ROil Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Pb-210 5.OOOE+00 0.000E+00 -Sil( 1)

R012 Initial principal radionuclide (pCi/g): Ra-226 5.000E+00 0.000E+00 -SI(2)

R012 Concentration in groundwater (pCi/L): Pb-210 not used 0.000E+00 --- I i1)

R012 Concentration in groundwater (pCi/L): Ra-226 not used 0.000E+00 --- WI( 2)

R013 Cover depth (m) 0.000E+00 0.000E+00 COVERO

R013 Density of cover material (g/cm**3) not used 1.500E÷00 DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.000E-03 --- VCV

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

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

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

R013 Contaminated zone field capacity 2.000E-01 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 4.930E+03 1.000E+01 HCCZ

R013 Contaminated zone b parameter 5.300E+00 5.300E+00 --- BCZ

R013 Average annual wind speed (m/secl 5.000E+00 2.OOOE+00 WIND

R013 Humidity in air (g/m*13) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 7.500E-01 5.000E-01 E--- VAPTR

R013 Precipitation (m/yr) 3.000E-01 1.000E+00 -- PRECIP

R013 Irrigation (m/yr) 2.000E-01 2.000E-01 -- RI

R013 Irrigation mode overhead overhead IDITCH

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

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

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 EPS

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

R014 Saturated zone total porosity 4.300E-01 4.000E-01 --- TPSZ

R014 Saturated zone effective porosity 3.300E-01 2.000E-01 -- EPSZ

R014 Saturated zone field capacity 2.000E-01 2.000E-01 FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 5.550E+03 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 --- HGWT

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

R014 Water table drop rate Im/yr) 1.000E-03 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 2.200E+01 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL

R014 Well pumping rate (m**3/yr) 2.500E+02 2.500E+02 --- UW
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File: mranchRal.RAD

Site-Specific Parameter Summary ýcontinued)

Menu Parameter

User

input Default

Used by RESRAD Parameter

(If different from user input) I Name

R015

P015

R015

P015

R015

P015

R015

R015

Natmber

Unsat.

Unsat.

Unsat

Unsat.

Unsat.

Unsat.

Unsat.

of unsaturated zone strata

zone 1, thickness Cm)

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

zone 1, total porosity

zone 1, effective porosity

zone 1, field capacity

zone 1, soil-specific b parameter

zone 1, hydraulic conducti'vity im/yrC

I 2.130E+01
I 500E+00

4.COOE-01

000COE-01

2 OODE-01

I5. 300E+00

R0 16

R016

R016

R016

R016

R016

R017

R017

R017

P017

R017

R0!7

R017

R017

P017

DLstribution coefficients for Pb-210

Contaminated zone :cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cmr***3/g)

Leach rate (/yr]

Solubility constant

Distribution coefficients for Ra-226

Contaminated zone fcm*13/g)

Unsaturated zone I (cm**3/g)

Saturated zone Ccmn*3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate .m'*3/yr)

Mass loading for inhalation (g/m**31

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors ion site;

Shape factor flag, external ganmma

Padii of shape factor array (used if FS 1I: I

700E+02

2 100E+02

I. G00E+00

C. 3GOEý00

S OOE+02

5. COOE402

5.2C00E+02

O. OOE+00

0.000CE+00

8 .400E+03

3. OOOE-04

3. COOE+01

4. CCOE-01

5. 5COE-01

C . ICE -01

2. SCOE-Ol

1. ICCE+00

* 500~E+00

4.00OE-01

2 .000E-01

2 .020E-01

5.3. 20E400

1 .0OSE=01

0. 0CIE,00

7.000SEr01

7.003E+0-1

C DOOIE+00

8.400E'-03

1 .000OE-04

3. 0005+01

4.200'E-01

7. lOSE-Il

- .30GE-01

2.5 ICE-Cl

5. 000E+01

5 .OIS-ErO 1

<'1500+01

0.000EC00

0+000E5=00

0. OOOE+00

0. CIIE.CO

0.00CE=-00

0.Oi0E.-00

DCNUCCS

DCNUCU

DCNUCSC

ALEACH)

SOLUBK)

1.810E-03

not used

9.775E-04

not used

>0 shows circular AREA.

NS

H(1)

DENSUZ(I)

TPUZ (1)

EPUZ (1)

FCUZ I1

BUZ ()

HCUZ ( 1)

1,2

5,

1'

DCNUCC( 2)

DCNUCU( 2,1)

DCNUCS( 2)

ALEACH( 2)

SOLUBK( 2)

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RADSHAPE 1)

RADSHAPE( 2)

RAD SHAPE( 3j

RADSHAPE( 4i

PAD SHAPE( 5?

RAD SHAPE: 6?

RAD SHAPE) 71

RADSHAPE) 8)

RADSHAPE, 9)

RADSHAPE)10)

RADSHAPE. 11

RAD SHAPEýf2)

uter annular radius

Outer

Outer

Outer

outer

Cuter

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

r adi.us

Cm),

Cm),

Cm),

Cm),

Cm),

(m),

(m),

Cm),

Cm),

Cm),

Cm),

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

4:

6:

8:

9:

10:

12:

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used
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Summary : Moore Ranch Radium Dose File: mranchRal.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu j Parameter Input Default (If different from user input) Name
I

R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.OOOE+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 --- FRACA) 2)

R017 Ring 3 not used 0.000E+00 --- FRACA( 3)

R017 Ring 4 not used 0.OOOE+00 --- FRACA) 4)

R017 Ring 5 not used 0.OOOE+00 --- FRACA( 5)

R01
7  

Ring 6 not used 0.000E+00 -- FRACA( 6)

R01? Ring 7 not used 0.000E+00 --- FRACA( *'

R017 Ring 8 not used 0.000E+00 FRACA( 8:

R017 Ring 9 not used 0.000E+00 --- FRACA) 9)

R017 Ring 10 not used 0.000E+00 -- FRACA(10)

R017 Ring 11 not used 0.000E+00 FRACA(11)

R017 Ring 12 not used 0.000E400 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.600E+02 1.600E+02 --- DIET()

R018 Leafy vegetable consumption (kg/yr) 1.400E+01 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) not used 9.200E+01 --- DIET(3

R018 Meat and poultry consumption (kg/yr) 6.300E+01 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) not used 5.400E+00 -- DIET(5)

R018 Other seafood consumption (kg/yr) not used 9.OOOE-01 __DIET(6)

R018 Soil ingestion rate (g/yr) 3.650E+01 3.650E+01 -- SOIL

R018 Drinking water intake (L/yr) 5.100E+02 5.100E+02 DWI

R018 Contamination fraction of drinking water 1.OO0E+00 1.000E+00 --- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water 1.000E+00 1.OOOE+00 --- FLW

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

R018 Contamination fraction of aquatic food not used 5.000E-01 --- FR9

ROl1 Contamination fraction of plant food 2.500E-01 -1 --- FPLANT

R018 Contamination fraction of meat 2.500E-01 1-1 FMEAT

R018 Contamination fraction of milk not used -I --- FMILK

R019 Livestock fodder intake for meat (kg/day) 6.800E+01 6.800E*01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) not used 5.500E+01 -- LFI6

R019 Livestock water intake for meat (L/day) 5.OOOE+01 5.O0OE*01 --- LWI5

R019 Livestock water intake for milk (L/day) not used 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day) 5.OOOE-01 5.00RE-01 -- LSI

R019 Mass loading for foliar deposition (g/m**3) 3.OOOE-04 1.000E-04 MLFD

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

R019 Depth of roots (m) 3.OOOE-01 9.00CE-01 DROOT

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

R019 Household water fraction from ground water not used 1.000E+00 --- FGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m'*2) 7.OOE-01 7.OOOE-01 --- YV(1)

RI9B Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 1.500E+00 0 YV(2)

R19B Wet weight crop yield for Fodder )kg/m**2) 1.100E+00 1.100E+00 --- YV(3)

R19B Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 --- TE(l)

R19B Growing Season for Leafy (years) 2.500E-01 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.OOOE-02 8 .000E-02 -- TE(3)

R19B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 --- TIV(1)
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Summary ; Moore Ranch Radium Dose File: mranchRal.RAD

Site-Specific Parameter Summaiy tcontinued)

i User Uised by RESRAD Parameter

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

R19B Translocation Factor for Leafy 1.000E+00 I0'OE-0O --- TIV(2)

P1RB Translocation Factor for Fodder 1.000E+00 1.00CE÷00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2. 500E-0F --- RDRY(1)

RIP9B Dry Foliar Interception Fraction for Leafy 2.500E-0 L . 500E-0 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 2.50DE-01 2.5O0E-01 --- RDRY(3}

R19B Wet Foliar Interception Fraction for Non-Leafy _.500E-01 2F 5ZE-0 - RWET{1)

R19B Wet Foliar Interception Fraction for Leafy 2.50GE-01 - 5E-0i --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 2 . 500E-01 F250fE-Cl - RWET(3)

R19B Weathering Remova.l Constant for Vegetation 2.000E+01 F,1 0E÷1 --- F WLAM

C14 C-12 concentration in water {g/cm'*3) nC used C12WT-R5 --- C12WR

C14 C-12 concentration In contaminated soil (g/g) not used C,12f-0Z --- CI2Z

C14 Fraction of vegetation carbon from soil n-t used 2.0 - E-0- --- CSOIL

C14 Fraction of vegetation carbon from air nut used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil {mF not used 3.000E-01 -- FDMC
C14 C-14 evasion flux rate from soil '1/sec) not used 7.000E-01 --- EVSN

C14 C-12 evasion flux rate from soil ýi/sec) not used 1-C00E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.00CE-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2F000E-01 --- AVFG5

C14 DCF correction factor for gaseous forms of C14 not used 0.COOEO00 --- CO2F

STOP Storage times of contaminated foodstuffs idays):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E,01 --- STORT(l'

STOR Leafy vegetables .i000E+00 F .000E-00 --- STOR T(2)

STOP Milk l000E+00 ].00E÷0 --- 0 STOR_T(3ý

STOP Meat and poultry 2 0.CE+01 2.000E÷01 -- F STOR_T(4)

STOR Fish " 00OE+00 7,000E÷O0 --- STOR T(5,

STOP Crustacea and mollusks F >CO+00 7.0F00E300 --- STORT(6I

STOP Well water 1.00E+00 i.>0000 --- I STORT(7)

STOP Surface water F.10 1.E400 .000E+00 -STOR_T(8)

STOR Livestock fodder 4.520E+01 4.500E'01 --- STOR T(9:

R021 Thickness of building foundationm Fm not used F.500E-01 --- FLOOR1

R021 Bulk density of building foundation ýg/cm**3: not used F.400E-00 --- DENSFL

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

R021 Total porosity of the building foundation not used 1.000E-1 -- F TPFL

R321 Volumetric water content of the cover material no used 5,000E-02 -- F PH20CV

R021 FVolumetric water content of the foundation not used 3.000E-C2 --- PH2OFL

P021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used ,0 00-0E - F- DIFCV

R021 in foundation material F not used 3.000E-07 --- DIFFL

R021 in contaminated zone soil Fnot used 2 5000E-06 --- DIFCZ

R02P Radon vertical dimension of mixing (m) not used 2.000E+00 --- HMIX

R021 Average building air exchange rate :!/hr) not used 5.000E-01 --- REXG

R021 Height of the building ýroomI ýmý not used 2 500E+00 --- HRM

R021 Building interior area factor not used 0.000E+00 -- FAI

P02F Building depth below ground surface mm) no.t used i-1.,0E-200 I --- DMFL

R021 Emanating power of Rn-222 gas n-not used F .52. E-0F --- EMANAl1)

R021 Emanating power of Rn-220 gas not used 1.500E-Cl --- EMANA(2)

TITL INumber of graphical time points F 3 .... F.FNPTS
TITLI Maximum number of integration points for dose ]7 .... F.LYMAX
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File: mranchRal.RAD

Site-Specific Parameter Summary (continued)

Menu

User

Input

I Used by RESRAD

Default I (If different from user input)

Parameter

NameParameter

TITL j Maximum number of integration points for risk I 257 I --- I --- KYMAX

Summary of Pathway Selections

Pathway User Selection

I -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary : Moore Ranch Radltum Dose

.Conaminated Zone Dimensions

0 9/ C. 60 D' 15: !0 Plage 8

File: mranchRa'.RAE

Initial So~i Concentrations, pCi/g

Pb-1Y10 5.000E+'00

PRa-226' 5.OOOE-00

Area:

Thickness:

Cover Depth:

10000.00 square meters

0.15 meters

-00 meters

Total Dose TDOSE~ti, crem/yr

Basic Radiation Dose Limit = 1.000E+02 mrem/yr

Total Mixture Sum Met) = Fraction of Basic Dose Limit Received at Time (t)

t, years): 0.0E3 .COOE+00 3.CODE+00 1,000E--1 3.0C0E+01 i.0('02 3.OOCE+02 1.300E+03

CDDŽSE t: : 3.DSE0 3.931E+-01 3-883E+Q1 3.738E-01 3.3Ci3E+01 I .UfE-0 .000F-N J0 E+ 0 0

Wt): 3.952E-C 3.931E-01 3.8i'9E-01 3.7,38E-7Ci 3.00SE-01 i. 6E-C 0.000E-Ol -.IOE-+00

Maximum TDOSE(t): 3.952E+01 mrem/yr at t .0O00E+00 year.,
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Summary : Moore Ranch Radium Dose
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File: mranchRal.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.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 1.501E-02 0.0004

Ra-226 2.411E+01 0.6101

Total 2.413E+01 0.6105

Inhalation

mrem/yr fract.

8.679E-03 0.0002

3.402E-03 0.0001

1.208E-02 0.0003

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

7.763E+00 0.1964

5.868E+00 0 1485

1.363E+01 0.3449

Meat

mrem/yr fract.

3.780E-01 0.0096

2.013E-01 0.0051

5.793E-01 0.0147

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E400 0.0000

0.000E+00 0.0000

mrem/yr frac

9.765E-01 0.02

1.953E-01 .0CC

1.172E+00 0.02

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

As mrem/yr and Fraction of Total Dose At t = 0.OOOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pb-210 0.000E+00 0.0000

Ra-226 0.OOOE+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.0OOE+00 0.0000

O.O00E+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0OOOE+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

All Pathways

mrem/yr frac

9.141E+00 0.2-

3.038E+01 0.7E

3.952E+01 1.OC

*Sum of all water independent and dependent pathways.
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File: mranchRal.P.AD

Total Dose Contributions TDOSE(i,p,t, for lndivcdual Radionuclides (1; and Pathways ýp

As mrem/yr and Fraction of Total Dose At t = 1.000EO20 years

Water Independent Pathways (Inhalation excludes radon,

Ground

mrem/yr fract.

1.452E-02 0.0004

2.403E÷01 0.61i2

2.404E+0i 01 16

Inhalation Radon Plant Meat Milk

mrem/yr fract.

8.342E-03 0.0002

3.638E-03 0.0301

1,198E-02 0.0003

mrem/yr fract. rsreis/yr

0.000E+00 -.02 462E400

O.000E'01 C. i2C .0 OfEGO0

D.O E+; 1.5 E 0

fract. mrem/yr

-.1i98 3.634E-01

2.1541 2.11CE-01

0.349 5,h5E-0

fract.

0.00IO92

0.0Q54

146

mrem/yr fract.

0.000E+00 00000

0.000E+00 0.0000

0.000E.00 0.0000

Soil

mrem/yr frac

9.386E-01 .02

2.234E-01 C.OC

1.162E÷00 0.02

Total Dose Contributions TDOSEfi,p,t for Individual Radionuclides (i) and Pathways fp)

As mrem/yr and Fraction of Total Dose Att = 1.00OE+0-) years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide

Pb-210

Ra-226

Total

mrem/yr tract.

2.OOOE+00 0.000

0,000E+00 C.0-00

0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0-000E+00 0,0000

.OOOE+00 0.0000

mrem/yr tract.

0.000E+00 0.I -0-

0.OOOE+00

0.000E+00 0.0000

ntrem/yr fract. mrem/yr fract.

09OOOE+00 2.0000 0.OOOE*00 0.0000

0,000E+00 ---000 0.000E÷00 0.0000

0.OOOE+00 0,0000 OOOE+00 0.0000

mrem/yr fract.

O.OOOE+O0 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

All Pathways

mrem/yr frac

8.787E0 102.22

3.053E'01 0.77

3.931E÷01 1.0C

*Sum, of all water independent and dependent pathways.
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File: mranchRal.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

Radio-

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

Pb-210 1.358E-02 0.0003 7.706E-03 0.0002 0.OOOE+00 0.0000 6.893E+00 0.1773 3.357E-01 0.0086

Ra-226 2.386E+01 0.6135 4.073E-03 0.0001 0.000E+00 0.0000 6.404E+00 0.1647 2,297E-01 0.0059

Total 2.387E+01 0.6138 1.178E-02 0.0003 0.000E+00 0.0000 1.330E+01 0.3419 5.654E-01 0.0145

Milk

mrem/yr fract.

0,000E+00 0.0000

0 000E+00 0 0000

0.OOOE+00 0.0000

Soil

mremi/yr frac

8.670E-01 0.02

2.754E-01 0.0C

1.142E+00 0.02

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

Radio-

Nuclide mrem/yr fract.

Pb-210 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000

Total 0,OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon Plant Meat Milk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0,OOOE+00 0.0000 0.OOOE+00 0.0000 0.0002E00 0.0000 0.OOOE+00 0.0000

All Pathways

mrem/yr frac

8.117E+00 0,2C

3.077E+01 0.7S

3.889E+01 1.0C

*Sum of all water independent and dependent pathways.
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File: mranch~al.PAD

Total Dose Contzabuttons TDOSEi,pFt for Individual Padionuclides (1i and Pathways tp

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

Water Independent Pathways (Inhalation excludes radorn)

Ground

Radio-

Nuclide mrem/yr fract.

Pb-20 1.075E-02 0.0003

Ra-226 2.324E+01 C.6215

Total 2.325E+01 0.6218

Inhalation

mrem/yr fract,

5.829E-03 0.0002

5.259E-03 0.000.

1.109E-02 0.0003

Radon

mrem/yr fract.

0.OOOE-00 0.000

0.000E400 0.CY'0

0.OOOE÷00 0.0000

Plant

mrem/yr fract.

5.213E+00 0.13q5

7,307E+00 3.1955

1.252E+01 0.3349

Meat Milk

mrem/yr fract. mrem/yr fract.

2.539E-01 020068 0.000E+00 0.0000

2.784E-01 0.0074 0.OOOE+00 0.0000

5.323F . 4 0 O.OOE+00 0.0000

mrem/yr

6.558E-01

4. 193E-01

1 .075E+00

frac

0.01

0.01

0 .02

Total Dose Contributions TDOSEii,p,ti for Individual Radionuclides iý and Pathways p

As mrem/yr and Fraction of Total Dose At t = 1.000Eý0! years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pb-2C0 ).000E+00 0.0000

Ra-22E 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

O.O000+00 0.0000

O.OOOE+00 0.0000

O.O00E+00 0.0000

Radon

mrem/yr fract.

0.0005+00 0.0000

0.000E+00 0.0000

O.O00E+00 0 0000

Plant

mrem/yr fract.

O.O00E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

O.O000+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.0001E+0 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

All Pathways

mrem/yr

6, 140E+00

3. 125E+01

3. 738E+01

frac

0,8.

1,00

*Sum of all water independent and dependent pathways.
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Summary : Moore Ranch Radium Dose
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File: mranchRal.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-

Nuclide

Pb-2 10

Ra-226

Total

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

5.481E-03 0.0002 2.586E-03 0.0001 0.000E+00 0.0000 2.313E+00 0.0699 1.127E-01 0.0034

2.132E+01 0.6447 6.619E-03 0.0002 0.OOOE+00 0.0000 8.088E+00 0.2445 3.295E-01 0,0100

2.133E+01 0.6449 9.205E-03 0.0003 0 .0O E+00 0.0000 1.040E+01 0.3145 4.421E-01 0.0134

mrem/yr fract. mrem/yr frac

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

2.910E-01 0.OC

6.011E-01 0.01

8.921E-01 0.02

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

As mrem/yr and Fraction of Total Dose At t = 3.OOOE+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

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

Pb-210 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.0O0E+00 0.0000

0.0OOE+00 0.0000

0.OOOE+00 0.0000

All Pathways

mrem/yr frac

2.725E+00 0.08

3.035E+01 0.91

3.308E+01 .OC

*Sum of all water independent and dependent pathways.
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File: mranchRai.PAD

Total Dose Contributions TDOSEJi,p,t. for Individual Radionuclides (iý and Pathways .p

As mrem!yr and Fraction of Total Dose At t = 1.000F02 years

Water Independent Pathways (Inhalation excludes radoný

Ground
Radio-

Nuclide mrem/yr tract.

Pb-210 4.617E-04 0.0000

Ra-226 1.226E+01 0.7359

Total 1.226E+01 0.7360

Inhalation

mrem/yr fract.

1.071E-04 0.0000

3.336E-03 0.0002

3.444E-03 0.0002

Radon

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 o.3000

0.000E+00 0.1000

Plant

mrem/yr fract.

9.588E-01 0.0058

3.800E+00 0.2281

3,895E+00 0,2339

Meat

mremi/yr tract.

4.674E-03 0.0003

1 610E-01 0.0097

1.657E-01 0.0099

Milk Soil

mrem/yr

0. O005E+0

0. 000E+00

0. 000E+00

tract.

0.0000

0.0001

0.0100

mremiyr

1.205E-02

3. 215E-01

3.335E-01

frac

0.0

1.01

1.11

Total Dose Contributions TDOSEfi,p,t) for Individual Radionuclides ýi) and Pathways ýp

As mrem/yr and Fraction of Total Dose At t = 1.0000E+0 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract.

Pb-210 0.0005±E+00 0.0000 00 0 . 0.±00 0. .0000 00.00.+00 0.0000 0.0005±00 0.00C0 0 .000E00 0.0000 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000 0.OOOE+00 0.0001 0.0005±00 0.1000 0.000E÷01 0.0000 0.000E÷00 0.0010 0.0000E00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00C 00 0 000±E00 0.0000 0.OOOE+00 0 0000

All Pathways

mrem/yr frac

1.132E-01 0.01

1.654E+01 0.9S

1.666E+01 1.0¢

*Suim of all water independent and dependent pathways.
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File: mranchRal. 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

Radio-

Nuclide

Pb-2 10

Ra-226

Total

mrem/yr

0.000E+00

0.000E+00

0.000E+00

fract.

0.0000

0.0000

0.0000

Inhalation

mrem/yr fract.

0.000E+00 0.0000

0 .O0E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000+E00 0.0000

0.000E+00 0.0000

0000E+00 0.0000

Plant

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

So-'!

mrem/yr frac

0.000E+00 0.1C

0.0006E00 0.0C

0.000E+00 O.Oc

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

Radio-

Nuclide

Pb-210

Ra-226

Total

Water

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 o.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000.E00 0.0000

0.000+E00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0 000E+00 0.0000

O.000+E00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All PathwayE

mrem/yr frac

0.000E+00 O.OC

0.000E+00 O.OC

O.O00E+00 0.OC

*Sum of all water independent and dependent pathways.
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File: mranchRal.RAD

Total Dose Contributrons TDOSEfi,F,t, for Indivrdual Radionuclides ý.; and Pathways ýpý

As mremi/yr and Fraction of Total Dose At t .00OE03 years

Water Independent Pathways (Inhalation excludes radon}

Ground

Radio-

Nuclide mrem/yr fract.

Pb-210 O.O00E+00 0.0000

Ra-226 0.OOOE+00 0.0000

Total .OO0E÷00 C.0000

Inhalation Radon Plant Meat M1lk

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000 0.OOOE+00 0.0100 0.OOOE+00 0.000 0.000E+00 0.0000 0.OOOE+00 0.0000

0.OOOE+00 0.00- 0.000E+00 0.000 0.000E÷00 0.1000 OOO-OE+00 0,0000 0.000E+00 0,0000

0 0OE+ 00 OO 0 0 .000E+C 000 00E+00 0.00000 0.000E+30 C.000

Soil

mrem/yr frar

0.OOOE+00 0.0C

0.000Es00 0.0C

0.000E+00 0.00

Total Dose Contributions TDOSE{i,p,tý fox Individual Radionuclides <z) and Pathways ýp

As inremiyr and Fraction of Total Dose At t = l.OO0E+03 years

Water Depen~dent Pathways

Water

Radio-

Nuclide mrem/yi tract.

Pb-210 l.OOOE+00 0.0000

Ra-2I6 0.000E+00 0O000

Total 3,000E+00

Fish

mrem/yr fract.

0,00OE+00 0.0100

0.OO0E+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.000

0.OOOE+00 0.0000

0.OOOE*00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

O 000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOE+00 0.0000

0.0OOE+00 0.0000

0OOOE+00 0.0000

All Pathways

mrem/yr frar

0.OOOE+00 0.0C

0.OOOE+00 O.OC

0.OOOE+00 O.OC

*Sum of all water independent and dependent pathways.
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File: mranchRal.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent

(i)

Pb-210+D

Product

(j)

Pb-210+D

Thread

Fraction

1 OOOE+00

DSR(j,ti At Time in Years ýmrem/yr)i(pCi/g)

0.OOOE+00 1.000E+00 3.OOOE+00 1.000E+01 3.000E+01 1.OOOE+02 3.OOOE+02 1.000E+03

1.828E+00 1.757E+00 1.623E÷00 1.228E+00 5.450E-01 2.263E-02 0.000E+00 0.000E+00

Ra-226,D Ra-226+D 1.000E+00 6.043E+00 6.016E+00 5.961E+00 5.769E+00 5.198E+00 2.801E+00 0.OOOE+00 0.OOOE+00

Ra-226+D Pb-210+D 1.000E+00 3.347E-02 8.954E-02 1.922E-01 4.802E-01 8.719E-01 5.081E-01 0.OOOE+00 0.000E+00

Ra-226+D ZDSR(j) 6.076E+00 6.105E+00 6.154E+00 6.249E+00 6.070E+00 3.309E+00 0.000E+00 0.OOOE+00

The DSR includes contributions from associated (half-life • 180 daysý daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 1.000E+02 mrem/yr

Nuclide

(i) t= 0.000E+00 1.000E+00

Pb-210 5.470E+01 5.691E+01

Ra-226 1.646E+01 1.638E+01

*At specific activity limit

3 000E+00

6. 160E+01

1. 625E+01

1. 000E+01

8.144E+01

1. 600E+01

3. OOOE+0I

1. 835E+02

1. 647E+01

1. 000E+02

4.418E+03

3.022E+01

3. 000+E02

"7.634E+13

*9. 885E+I1

1. 000E+03

*7. 634E+13

*9. 885E+11

Suimmed 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 Initial

(i) (pCi/g)

Pb-210 5.000E+00

Ra-226 5.000E+00

tmin

(years)

0.000E+00

13.52 ± 0.03

DSR(i,tmin) G(i,tmin) DSR(i,tmax)
(pCiig)

1.828E+00 5.470E+01 1.828E+00

6.260E+00 1.597E+01 6.076E+00

G (i, tmax)

(pCi/g)

5.470E+01

1.646E+01
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File: mranchRal. PAD

Nuclide Parent THFii

Pb-210 Pb-210 1.OCOE+00

Pb-210 Ra-226 1.DDDE+00

Pb-210 T X)SE (j )

Iriru.Nucide Dose SumncA ,*,,P All P'ath~ways

Parent Nuclide and Branch, Fra tico Indicated

?'Y' I-E (3,t ) ,meir-I y r

t= 0.00DE-400 1.OC05*00 3.OOOE'-C K )00E-'0I 3.il..-Dl3

9.141E-+00 8.787E+-00 8.117E-'00 6.140E'-00 2.725EG00

1.674E-01 4.477E-o1 9.612E-01 2.401E1-00 4.3i559E00

9. 308E.00 9.234E+00 9.0
7

8E<.C ý.ý41E.00 "'0645.:C

1.000E+0Z 3.02 E502 1.000+E03

1.132E-01 O.O00E+00 0.000E+00

2.540E+00 0,OOOE+00 0.000E+00

2.654E+00 0.009E+00 0.000E+00

1.400E+01 0.OOOE+00 O.OOOE+O0Ra-26 R -2 26 1.00E0 3.022E+01 3.008E+01 2.981E+^! 2.ý84E-C1 5

THFii) is the thread fraction of the parent nuclide.

Individual Nuclide Soii Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF:'

{j) }

Pb-Il0 Ph-210 1000ECO

Pb-li0 Pa-226 1+000E0O

Pb-2iD0 'S I:

sf,t', PIC'3"

t= JO.OSI-Oc 1.0035ý0 3.000E- 1.%5C '<5

SUGOOOE-O 4.?38E.00 4.530E-il 3ý69E100 1+6ý45'0C

C.0005002 >1.28E-01 4.430E-il 1.3'E0 ý-lSKE,00

5.0005.00 4.9915±00) 4,973E-. I -;.-l-5 4.-5rE+0C

1.OuOE+02 3,0CE+±02 1.000E+03

1.864E-01 2.591E-04 2.593E-14

4.103E÷00 3--33E+00 1.204E-00

4.289E,00 3..33.E400 1.204E+00

4.342E+00 3.275E+00 1.220E+00Ra-226 Ra -226 10.0E+00 5,000E+00 4.993E+00 4,979E+00 4.930E+00 4.793E+00

THF(ii is the thread fraction of the parent nuclide.

RESCALC•EXE execution tcme 22.18 seconds
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Summary : Moore Ranch Uranium Dose File: mranchUl.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 MORBIDITY

Current Base Parameter

Menu Parameter Value Case* Name

B-i Dose conversion factors for inhalation, mrem/pCi:

B-i Ac-227+D 6.724E+00 6.700E+00 DCF2( 1)

B-I Pa-231 1.280E+00 1.280E+00 DCF2( 2)

B-I Pb-210+D 2.320E-02 1.360E-02 DCF2( 3)

B-I Ra-226+D 8.594E-03 8.580E-03 DCF2( 4)

B-I Th-230 3.260E-01 3.260E-01 DCF2( 5)

B-i U-234 1.320E-01 1.320E-01 DCF2( 6)

B-i U
T
-235+D 1.230E-01 1.230E-01 DCF2) 7)

B-I U-238 1.180E-01 1.i8OE-01 DCF2( 8)

B-i U-238+D 1.180E-01 1,180E-01 DCF2( 9)

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

D-i Ac-227+D 1.480E-02 1.410E-02 DCF3( 1)

D-i Pa-231 1.060E-02 1.060E-02 DCF3( 2)

D-1 Pb-210+D 7.276E-03 5.370E-03 DCF3( 3)

D-i Ra-226+D 1.321E-03 1.320E-03 DCF3( 4)

D-I Th-230 5.480E-04 5.480E-04 DCF3( 5)

D-1 U-234 2.830E-04 2.830E-04 DCF3( 6)

D-I U-235+D 2.673E-04 2.660E-04 DCF3( 7)

D-i U-238 2.550E-04 2.550E-04 DCF3( 8)

D-I U-238+D 2.687E-04 2.550E-04 DCF3( 9)

D-34 Food transfer factors:

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)

D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2)

D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.O00E-05 RTF( 1,3)

D-34

D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 2,1)

D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg/)(pCi/d) 5.OOOE-03 5.000E-03 RTF) 2,2)

D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/)pCi/d) 5.000E-06 5.OD0E-06 RTF( 2,3)

D-34

D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.OOOE-02 1.000E-02 RTF) 3,1)

D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF) 3,2)

D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF) 3,3)

D-34

D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.00E-02 RTF( 4,1)

D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)

D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.O00E-03 RTF( 4,3)

D-34

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1i.00E-03 1.000E-03 RTF) 5,1)

D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/)pCi/d) 1.000E-04 1.000E-04 RTF) 5,2)

D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF) 5,3)

D-34

D-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF) 6,1)

D-34 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF) 6,2)

D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF) 6,3)

D-34

D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 7,1)

D-34 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 7,2)

D-34 U-235+D , milk/livestock-intake ratio, (pCi/L)/ýpCi/d) 6.000E-04 6.000E-04 RTF) 7,3)

D-34
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File: mranchUl.RAD

Dose Conversion Factor (and Related) Parameter

File: FGP 13 MORBIDITY

Surmdary continued)

"urrent

Vaiu ýe

Base

Case*

Parameter

NameParameter

D-34

D-34

D-34

D-34

D-34
D-3ý4

D-34

D-5

D-5

D- 5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

U-28
U-238

U-2 38

U-238+D

U-238+D

U- 2384D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kgi/pC-i/d)

milk/livestock-intake ratio, (pCi/L)!pCAi/d}

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg;/ pCi/d

milk/livestock-intake ratio, (pCi/L}/ýpCi/d'

Bioaccum:

Ac-227+D

Pa-231

Pa-231

Pb-210+D
Pb-210÷GD

Ra-226+D

Ra-226±D

Th-230

ih-23l

U-234

U-234

U-235+D

U-235+8

U-238

U-238

U-238+D

U-238±D

ulation factors, fresh water, L/kg:

fish

,rustacea and mollusks

, fish

crustacea

fish

crustacea

fish

crustacea

fish

crustacea

fish

, crustacea

fish

crus tacea

,fish

, C u t acea

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

and mollusks

2.500E-03

3.40DE-04

E.0125-04

2. SlOE-0l

3.4/CE-04

6.00CE-04

1 . DO DE - 03

3.030E022

5.U3E1501

..503E-032

l.OGOE+02

U.Q0 E- Q2

1.0125±31

6.2000E01

6.OOOE+0l

6.030E+01

1.000E+01

2-500E-03 RTF: 8

3.400E-04 PTF( 8

6.0005-04 RTFfn 8

2500E-03 RTF: 9

3.400E-04 PFTP: 9

6.0005-04 RTF( 9

1.500iE+0l BIOFAC)

1.000E+03 BIGFAC)

1.000E-01 I IOFAC)
l .100E+,)- j ICFAC)-

3.0005±2C2 j ECFA0(

1.0005.22 BICFAC)

5.0005±01 IBIOFAC)
2.500E±02 IBICFAC(

l.OOOE+02 BTOFAC(

5.OOOE+02 BIOFAC(

1.0005±01 IBICFAC(
6.0005.01 IBTCEAC(

L.OOOE+01 B10FAC(

6.0005±01 BIOFAC(

l.OOOE+01 BIOFAC(

6.0005±01 BIOFAC(

1.0005±01 BIOFAC)

6.000E-01 BIOFAC(

11)

,2)

3)

,2)

3)

1,1

1,2

3, 1

3,2

4,12

4,2)

5, 1)

5,2)

6,1)

6,2)

7,1)

7,2)

8,1)

8,2)

9,1:

9,2)

*Base Case means Default.Lib w/o Associate Nuclide ccntributrons.
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Summary : Moore Ranch Uranium Dose File: mranchUl.RAD

Site-Specific Parameter Summary

User Used by RESRAD Parameter

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

R011 Area of contaminated zone (m**2) 1.000E+04 1.000E+04 --- AREA

R011 Thickness of contaminated zone (m) 1.500E-01 2.000E+00 THICKO

R011 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 1.000E+02 3.000E+01 --- BRDL

R011 Time since placement of material (yr) 0.000E+00 0.000E+00 --- TI

R011 Times for calculations (yr) 1.000E+00 1.000E+00 -- T( 2)

R011 Times for calculations (yr) 3.000E+00 3.001E+00 --- T( 3)

R01l Times for calculations (yr) 1.000E+01 1.000E+01 -- T( 4)

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

R011 Times for calculations (yr) 1.000E+02 i.000E+02 -- T( 6)

R011 Times for calculations (yr) 3.000E+02 3.000E+02 T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 --- T8)

R011 Times for calculations (yr) not used 0.000E+00 -TT( 9)

R011 Times for calculations (yr) not used 0.0002E00 (--- T10)

R012 Initial principal radionuclide (pCi/g): U-234 4.890E+01 0.000E+00 -- 51) 6)

R012 Initial principal radionuclide (pCi/g): U-235 2.200E+00 O.OOOE+00 Sl 7)

R012 Initial principal radionuclide (pCi/g): U-238 4.890E+01 0.000E+00 -SSl) 8)

R012 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 --- Wi 6)

R012 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 --- Wl 7)

R012 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 --- WI 8)

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

R013 Density of cover material (g/cm**3) not used 1,500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used I .OOOE-03 --- VCV

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

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

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

R013 Contaminated zone field capacity 2.000E-01 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 4.930E+03 1.000E+01 HCCZ

R013 Contaminated zone b parameter 5.300E+00 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 5.OOOE+00 2.000E+00 --- WIND

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

R013 Evapotranspiration coefficient 7.500E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 3.000E-01 1.000E+00 PRECIP

R013 Irrigation )m/yr) 2.000E-01 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

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

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

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

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

R014 Saturated zone total porosity 4.300E-01 4.000E-01 --- TPSZ

R014 Saturated zone effective porosity 3,300E-01 2.000E-01 -- EPSZ

R014 Saturated zone field capacity 2.OOOE-01 2.000E-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 5.550E+03 1.000E+02 -- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 --- HGWT

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

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 VWT

R014 Well pump intake depth (m below water table) 2.200E+01 1.000E+01 --- DWIBWT

R014 Model' Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL
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rile: mranchUl RAD

te-pecficParameter Suxmmary ocontynued)

Men, I Parameter Input

Used by RESRAD

different from user input.)LefautA (if

Parameter

Name

R014 Well pumping rate :m*13/yr)

R015 Numrber of unsaturated zone strata

R015I Unsat. zone 1, thickness (m)

R015I Unsat. zone 1, soil density (g/cm**3)

R015 I Unsat. zone 1, total porosity

R015 Unsat. zone 1, effective porosity

RO I5" Unsat. zone I, field capacity

R015 t Unsat. zone I, soil-specific b parameter

P015 Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for U-234

Contaminated zone (cm* 3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone cm**3/g)

Leach rate {iyr)

Solubility constant

Distribution coefficients for U-235

Contaminated zone (cm**31g)

Unsaturated zone 1 (cm-*3/g)

Saturated zone cm 3/g)

Leach rate 1/yrl

Solubility constant

DLstribution coefficients for U-238

Contaminated zone (cm**3/g,

Unsaturated zone 1 (cm**3/gq

Saturated zone (cm**3ig)

Leach rate '/yr%

Solubility constant

2.5CO0512

"'.139E+01

1.500E+00

4.000CE-01

5.300E+00

5.305*00 F

1 F 1 0

5,000E01

5 .OOOE+01

5.DCIE±0l

0.2000E00

5.0205.01

1.C.CE+Ol

u'oG00501

0,0100E+00

*2.00E+01

0.030E500

C JýOE-i-C

5.0205*+01

5011501+

0 . 0005.-C.+

!.O005+02

1.5005E-0O

4.000E--01

* 2105-01

s. 10-E00

5.27OCOF01

101CR'.

0.0100E-00

S.2<2E01

-. 000E+00

E3>+01

I.L _CE-00 I

* . ,0E-i-O

5100(5-ClF

5. ECCS01

1.- . +.-.O

l.COOFS-2<

!.3200+00

1.000E-02F

+0 0110F

NS

H(1)

DENSUZ I

TPUZ (1)

EPUZ (1)

FCUZ1)

BUZ (1)

HCUZ (1)

DCNU1CC(

DC NUCU U

DC NUC S

AL SACHN

OIOLUBK(

13

6~

139,752E-03

not used

9-.752E-03

not used

9.752E-03
not used

DCNUCCM 07

DCNUCU( 7,1)

DCNUCS()

ALEACH( 7ý

SOLUBK(7 ,

Distribution coefficients for

Contaminated zone (cm"*3/g

Unsaturated zone 1 (cmh3/g)

Saturated zone (cm-3i9g)

Leach rate fiyrt

Solubility constant

Distribution coefficients for

Contaminated zone (cm"*3/g)

Unsaturated zone I (cm**3/o)

Caturated zone (cm1
3

/g)

Leach rate /y

Solubility constant

Distribution coefficients for

Contaminated zone (cm**3/g)

Unsaturated zone i fcm*"3/g'

Saturated zone (cm•3/g)

Leach rate ý/yr.

Solubility constant

daughter Ac-227

daughter Pa-231

daughter Pb-210

1.428E-02

not used

9.752E-03

not used

DCNUCC(

DCNUCU{

DCNUCSý

ALEACH(

SOLUBK(

DCNUCCý

DCNUCU0

DCNUCSý

ALEACH,

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCS(

ALEACHý

SOLUBK(

5

8

8

4.882E-03

nct used

3)

3
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File: mranchUl.RAD

Site-Specific Parameter Summary (continued)

User

Input Default (If

Used by RESRAD

different from user input)

Parameter

NameParameter

i i
I

R016

R016

R016

R016
R016

R016

R016

R016

P016

R016

R016

R016

R017

R017

R01
7

R017

R017

R017

R017

R017

P017

R017

R017

R017

R017

R017

RO017

P017

R017

R017

R017

R017

R017

Distribution coefficients for daughter Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm**3/g)

Unsaturated zone I (cm*i3/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:

7.

7.

67.

0.'

0.

6.1

6.(

6.12

0.)

3.)

4.)

5.

2,
1.(

OOOEs-Ol

000E+01

OOOE+0 1

OOOE+00

OOOE+00

OO0E+04

OOOE+04

OOOE+04

OOOE+00

20 OE+ 00

400E+03

OOCE-04

OOOE+01

DOOE-01

5DOE-01

OOOE-01

500E-01

100 El'00

7.OOOE+01

7. OOOE+01

7. OOOE÷01

0. OOOE+00

0. 000E÷00

6. DCOE÷04

6. 000E+04

6. 000E+04

00. OOOE00

0. OOE÷00

8 . 400E+03

1. OOE-04

3. 0O0E+01

4. OOOE-01

7. OOOE-01

5. OOOE-01

2.500E-01

1. D000E+00

5.000E+01

7. 071E+01

0. OO0E+00

0 .000E+00
0. OOE+00

0. O00E+O0

0. OOOE+00

0. OOE-00

0 +OOOE+0O

0. 000E+00

0. OOEs+00

0. 000E+00

I-

6. 971E-03

not used

8. 148E-06

not used

>0 shows circular AREA.

DCNUCC

DCNUCU

DCNUCS

ALEACH

SOLUBK.

DCNUCCC

DCNUCU

DCNUCSS

ALEACH(

SOLUBK(

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

4,1

4)

4)

4)

Outer

Outer

Outer

Outer

annular

annular

annular

annular

radius

radius

radius

radius

Outer annular radius

(m),

(W)

(W)

(i)

(W)

(i)

(W)

(W)

(n),

ring

ring

ring

ring

ring

ring

ring

ring

ring

3:

4:
5:

7:

8:

9:

10:

11:

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

Outer

Outer

Outer

Outer

annular radius

annular radius

annular radius

annular radius

Outer annular radius (m), ring 12:

R017

R017

R017

R017

R017

R017

R017

R017

P017

R017

P017

P017

R017

P018

Fractions

Ping 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

of annular areas within AREA:

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.600E+02

I OOOE+00

2 732E-01

0.O00E+00

0 .OOOE+00

O.OOOE+00

0. OOOE+00

0. OOOE-s00

0 .OOOE+00

0. OOOE-s00

0 .OOOEs-00

0. 00 0Es-00

0.010OE+00

1. 600E+02

RADSHAPEi ')

RADSHAPE( 2)

RADSHAPE: 3)

RADSHAPE> 4)

RADSHAPE, 5)

PADSHAPE( 6)

RAD SHAPE( 7)

RADSHAPE( 8)

PAD_SHAPE1 9)

RAD_SHAPE)10)

RADSHAPEý1 1)

RADSHAPE)12)

FRACA( 1)

FRACA( 2)

FRACA( 3)

FRACA( 4)

FRACA( 5)

FRACA( 6)

FRACA( 71

FRACA: 8)

FRACA) 9)

FRACA(10)

FPACA)11)

FRACA 12)

DIET(1)

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr:

WAý
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Summrary : Moore Ranch Oraniu•. Dose File: mranchUl.PAD

Site-Specific Parameter Summary ýco.utinued)

U'ser Used by RESRAD Parameter

Menu Parameter Input L tefault (If different from user input Name

R018 Leafy vegetable consumption (kg/yrý 1.400E±+01i4E÷01 --- DIET(2)

R018 Milk consumption (L/yr) not used 9.20OE+01 DIET(3)

R018 Meat and poultry consumption kg/yr) 0E*0I 6OE+0-1- DIET(4)

R018 Fish consumption (kg/yr) not used 5 40CE÷i0 --- DIET(S)

RPO1 Other seafood consumption kg/yr, not used 9. OE-01 --- DIET(63

ROIl Soil ingestion rate ig/yr) 3.650E÷01 3.El5E+0i --- SOIL

R018 Drinking water intake (L/yry 5.100E+02 5.1 ]E+02 oWI

R018 Corntaminatior fraction of drinking water 1.Jm0E+00 . ).2E-50 0 FDW

PC0F Contaminat ion fraction of household water Inc used 1 0E+00-- FHHW

ROlI Contarmination fraction of livestock water ,l. IF--OE+E0 C;i.O 0 - FLW

P018 Contamination fraction of irrigation water l.C00E+00 iD00E0 -- FIRW

R018 Con tamination fraction of aquatic food not used 5.. E--- - FR9

R018 Contamination fracticnr of plant food 2I 5OE-01 - -- FPLANT

R01P l cntamination fraction of meat 2.S00E-C1 1-1 -F-EAT

P0I Contamination fraction of milk not used 1-! FM FIILF

RO19 Livestock fodder intake for meat kg/day) .,8O0E01 t.CE-01-- LFI5

R019 Livestock fodder intake for milk ýkg/day) not used 5.500E+01 -- LFI6

R019 Livestock water intake for meat L/day: 5,000E+01 5I00Ec01 --- LWI5

R019 Livestock water intake for milk {L/dayl not used 1.6F+02 L-- LW16

R019 Livestock soil intake {kg/day) 5. 00E-01 . E-1 -C- LSI

R019 Mass loading for foliar deposition (g/ml*3) 3.000-0E-04 . F-0 -4 MLFD

ROi9 Depth of soil mixing layer (m) 1.500E-01 1.W,5E-01 --- DM

R019 Depth of roots iim 3I. TE-0l 9.000E-01 DROOT

R019 Drinking water fraction from ground water -,00()E+O0 "I.00E00 --- FGWDW

R019 Household water fraction from ground water n -t used - . E FGWHH

P019 Livestock water fraction from ground water I1.0E,00 11/00+00 --- FGWLW

P019 Irrigation fraction from ground water i.000E+00 .O0E+00 00--- FGWIR

P19B Wet weight crop yield for Non-Leafy 'ki/m-*2) .00E-01 . 00E-01 --- YV(I)

P19B Wet weight crop yield for Leafy rkg/m**21 1500E+00 150OE+0 -- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2' .00E+00 1.1 E-00- YV(3)

P19B Growing Season for Non-Leafy (years] ). -01 1, -7DOE-11 TE(I)

R19B Growing Season for Leafy ýyears; 1.00E-01 .500E-O1 --- - TE(2)

R19B Growing Season for Fodder (yearsi r 0E-02 8.000E-02 -- F TE(3)

RP9B Translocation Factor for Non-Leafy F 00E-01 F _1'0E- C -- FTIV(1)
P19B Translocation Factor for Leafy ).OE+00 1.000E-0O --- TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 F1.000500 --- TIV(3)

RPIE Dr y Foliar Interception Fraction for Non-Leafy 2-.50E-01 F _0iE-0! --- RDRY(l)

R19B Dr y Foliar Interception Fraction for Leafy 2.50OE-0l F- -- RDRY(2-

R19B Dry Foliar Interception Fraction for Fodder 2 5I0E-01 2.5 -E-011 - PDRY(3

P19B Wet Foliar Interception Fraction for Non-Leafy 2 0C0E-Ol 2 .50, -01 --- RWET(I)

PR9B Wet Foliar Interception Fractiorn for Leafy -500E-01 ',AODE-01 --- RWET(2)

P19B Wet Foliar Interception Fraction for Fodder .5E-O 0 E.5E-01 FPWET(3)
R19 B Weathering Femoval Constant for Vegetation F .)0E+01 F 7(I+ F ---2 WLAM

C14 C-12 concentration in water ýg'cm*'3ý not used 2.0OE-05 --- C12WTR

C14 C-I2 concentration in contaminated soil (/g) n ot used F 3.0E-02 F-- C12CZ

C14 Fraction of vegetation carbon from sil not used L.0E-02 --- 2 CSOIL

Fraction of vegetation carbon from air :t used .80- 1E --- C CAIR

C14 I -14 evasion rlayei thickness in soil (mY r t used F 15-01 --- DMC
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Summary : Moore Ranch Uranium Dose File: mranchUl.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

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

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

C14 C-12 evasion flux rate from soil (1/see) not used 1.000E-10 -- REVSN

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

C14 Fraction of grain in milk cow feed not used 2,OOOE-01 --- AVFG5

C14 DCF correction factor for gaseous forms of C14 not used 0.OOOE+00 --- CO2F

STOP Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR_T(l)

STOP Leafy vegetables 1 000E+00 1.000E+00 --- STOR Ti2>

STOR Milk i 1.000E+00 1.000E÷00 --- STORT(3}

STOP, Meat and poultry 2.900E+01 2.OOE+01 - STOR_T(4;

STOR Fish 7.000E+00 7.000E+00 --- STOP_Tý5

STOR Crustacea and mollusks 17000E+00 7.000E+00 STORT(6)

STOP Well water 1.000E+00 1.000E+00 --- STOR T{(.

STOR Surface water 1.000E+00 1.000E+00 --- STOR_Ti8S

STOP Livestock fodder 4.500E+01 4.500E+01 --- STOR Tý9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOORI

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

R021 Total porosity of the cover material not used 4.OOOE-01 --- TPCV

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

R021 Volumetric water content of the cover material not used 5.000E-02 --- PH2OCV

R021 Volumetric water content of the foundation not used 3.000E-02 -- PH2OFL

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

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

R021 in foundation material not used 3OOOE-07 DIFFL

R021 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 (l/hr) not used 5.000E-01 --- REXG

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

R021 Building interior area factor not used 0.000E+00 --- FAI

R021 Building depth below ground surface (m) not used I-1ý000E+00 I --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-0i --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 1.500E-01 --- EMANAM2)

TITL Number of graphical time points 32 ...... NPTS

TITL Maximum number of integration points for dose 17 ...... LYMAX

TITL Maximum number of integration points for risk 257 ...... KYMAX
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Suimnary : Moore Ranch Uranium Dose
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File: mranchUl.PlA

ýummary of Pathway Selections

Pathway User Selection

-- external gamma active

2 inhaiation (w/o radon: active

3 -- plant ingestion active

4-- meat ingestion active

5 milk ingestion suppressed

6 -- aquatic foods suppressed

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Summary : Moore Ranch Uranium Dose

Contaminated Zone Dimensions
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File: mranchUl.RAD

Initial Soil Concentrations, pCi/g

Area: 10000.00 square meters

Thickness: 0.15 meters

Cover Depth: 0.00 meters

U-2 34

U-235

U-238

4. 890E+01

2.200E+00

4. 890E+01

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 1.000E+02 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (tý

t (years): 0.0006E00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 !.000E+03

TDOSE(t): 7.486E+00 7.386E+00 7.190E+00 6.537E±00 4.936E+00 1.461E+00 0.000E+00 0.000E+00

M(t): 7.486E-02 7.386E-02 7.190E-02 6.537E-02 4.936E-02 1.461E-02 0.000E+00 0.000E+00

Maximum TDOSE(t): 7.486E+00 mrem/yr at t = 0.000E+00 years
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File: mranchUl.RAD

Total Dose Contr.butions TDCSE i,p,t} for Individual Radionuclides {and Pathways ýpr

As mremiyr and Fract' c. of Tutal Dose At t 0.000E0-K years

Water Indepenerent Pathways {Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

mrem/yr tract.

.142E-01 0.1 88

4.21EE+00. 0,563

mrem/yr tract.

4.386E-01 -. ,T63

2.49E-02 .002-?

4.369E-01 0.1584

9 461E-s 0 [ 4

mrem/yr fract.

O.O00E+02 -. 00

3. 00E O .50

C.OE000 00

0,(0050E÷0000

msem/yr tract.

.4 76E-0 099

.08E-0 0948

I .480E+07 2.]9

rmremiyr fract.

4. 307E-0 2 08

1.844E- 0

4,0 0 -0C .0 5

m remi/ yr

0.000E+00
0, OOOE-'-jO
0,000E÷00

0. 0005+00

fract.

.30.00

2. 0 o

Soi I

mrem/yr frac

3.757E-01 0.01

1.598E-Z2 0.0.

3.568E-0! 0.04

7.485E-.! ',.1C

Total Dose Contrblutions TDOSE I,p,tl for Individual Radionuclides {i! and Pathways (p,

As s-rem/yr and Fraction cf Total Dose At =0.000E+÷0 years

Water Dependent Pathways

Water

Radi n-

Nuclide mrem/yr tract.

U-234 0.000E+00 0. .000

U-235 3.000E+00 0.00.

U-238 0.000E+00 1.0000

Total C 0.00E00 0 .000

Fish

mrem/yr

0 000g+00

0 OOOE+O0
0 000g+00

. O00E5+00

tract.

.0001

00000

0 0000

Radorn Plant

mrem/yr tract+ mrem/yr tract.

0.000E+00 .2 0.000> O +0 0.O 0

0.000±+00 0. %00 0.000'+00 0.0100

0.0000000 2.:ooo 0.0000 0.0000

S0.000*00 0.0000 0.000g+00 0.0000

Meat

mrem'yr ftIact.

0.000.E+O 0.10000

0.OOOE+00 O.200

0.00'05+00 0.1000

0.0005÷O0 0.:0000

Milk

mrem/yr fract.

0,000fO00 0.0000

0.000gO00 0.0000

0.000E+00 0.0000

O,000E+00 0.0000

All Pathways

mrem/yr frac

1.665E00 0.2

8.844E-01 0.11

4.937E500 0.6!

7.486E÷00 1.0C

*Sum ot all water independent and dependent pathways.
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File: mranchUl.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

Radio-

Nuclide mrem/yr fract.

U-234 9.825E-03 0.0013

U-235 8.057E-01 0.1091

U-238 3.354E+00 0.4541

Total 4.170E+00 0.5645

Inhalation

mrem/yr fract.

4.807E-01 0.0651

2.016E-02 0.0027

4.298E-01 0.0582

9,306E-01 0.1260

Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrem/yr fract.

0OO0E+00 0.0000 7.354E-01 0.0996 4.238E-02 0.0057

0.OOOE+00 0.0000 3.141E-02 0.0043 1.846E-03 0.0002

0.000E+00 0.0000 6.983E-01 0.0945 4.023E-02 0.0054

0.OOOE+00 0.0000 1.465E+00 0.1984 8.446E-02 0.0114

Milk

mrem/yr

0. OOOE+00

0. OOOE+00

0. OOOE+00

0. OOOE+00

fract.

0.0000

0.0000

0.0000

0,0000

Soil

mrem/yr frac

3.696E-01 $.0O

1.573E-02 0.OC

3.509E-01 0.04

7.363E-01 l.O0

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

Radio-

Nuclide mrem/yr fract.

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

0,000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0. 000E+00

0. 000E+00

0.000E+00

0. 000E+00

0.0000

0.0000

0.0000

0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.O00E+00 0.0000

mrem/yr

1.638E+00

8. 749E-01

4.873E+00

7. 386E+00

All Pathways

frac

0.22

0.11

0.6!

i.OC

*Sum of all water independent and dependent pathways.
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File! rsranchUl.RAD

Total Dose Contributrons TDOSEi,tt :r lndivdual Radionuclides a- and Pathways {p

As mrem/yr and Fractroc of Total Dose At t = 3.000E÷00 years

Water Independent Pathways (Inhalation excludes radon,

Ground

Radio-

Nuclide mrem/yr fract.

U-234 9.637E-03 0.0013

U-235 -?.889E-01 0.1097

U-238 3.279E+00 0.4561

Total 4.077E+00 0.5671

Inhalation

mrem/yr fract.

4.651E-01 0.0647

1.951E-02 0.0027

4.158E-01 0.0578

9.004E-01 0.1252

Radon

mrem/yr fract.

0.OOOE÷00 0.000

0.000E,00 020.
0.000E*00 0 . 0

0.OOOE÷00 0.000

Plant

mrem/yr fract.

7,115E-Ol 0.0990

3.060E-02 0.0043

6.756E-01 0. l940

1.418E+00 C.1972

Meat

mtem/yr fract.

4.100E-02 0.0057

1.848E-03 0.0003

3.893E-02 0.2054

8.177E-02 0.0114

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0OO00E-O0 0,0000

Soll

mremi/yr frac

3.576E-01 0.04

1.525E-02 O.OC

3.395E-01 0.04

7.124E-01 0.06

Total Dose Contributions TDOSE(i,p,tý for Individual Radionuclides .,, and Pathways (p,

As mremi/yr and Fraction of Total Dose At t L 3.000E+00 years

Water Dependent Pathways

Water

mremiyr fract.

0.OOOE+00 0.0000

0.OOOE+0 0.6020

0.OOOE#00 0.0002

0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Radcn Meat

mrem/yr fract

0.OOOE+00 0.000

O.OOE+O0 0.0000

0.000E+00 0.200G

O.OOOE+00 6.0060

mrem/yr fract.

O.OOOE+00 0.0200

0.tO00E00 2.0O02

0.O000OE0 0.0000

0.000.E00 0.000

mrem/yr fract.

O.OOOE±00 0.0000

0.000E+00 2.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E÷00 0.0000

0.00EOO00 0.0000

0.OOOE+00 0+0000

0.000E*00 0.0000

All Pathways

mrem/yr frac

1.585E+00 0.22

8.561E-01 2.11

4.749E.00 0.6E

7.190E÷00 1.OC

*Surý of all water independent and dependent pathways
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File: mranchUl.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.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

U-234 9.031E-03 0.0014

U-235 7.323E-01 0.1120

U-238 3.026E+00 0.4630

Total 3.768E+00 0.5764

Inhalation

mrem/yr fract.

4.137E-01 0.0633

1.741E-02 0.0027

3.698E-01 0.0566

8.009E-01 0.1225

Radon

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

6.329E-01 0.0968

2.789E-02 0.0043

6.009E-01 0.0919

1.262E+00 0.1930

Meat

mrem/yr fract.

3.646E-02 0.0056

1.836E-03 0.0003

3.462E-02 0.0053

7.292E-02 0.0112

Milk

mrem/yr fract.

0.OO0E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr frac

3.181E-01 0.04

1.366E-02 0.OC

3.020E-01 0.04

6.337E-01 0.0£

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

As mrem/yr and Fraction of Total Dose At t = l.OOOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

U-234 0.OOOE+00 0.0000

U-235 0.OOOE+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E400 0.0000

Plant

mrem/yr fract.

0,000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.OOOE00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0M0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE*00 0.0000

All Pathways

mrem/yr frac

1.410E+00 0.21

7.931E-01 0.12

4.334E+00 0.6E

6.537E+00 1.OC

*Sum of all water independent and dependent pathways.
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File: mranchUl.RAD

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radoný

Radio-

Nucl ide

U-234
U-2 35

U-238

Total

Ground

mrem/yr fract.

7.674E-03 0.0016

5,877E-01 0.1191

2.386E+00 0.4834

2.981E+00 0.6040

Inhalation Radon

mrem/yr

2.917E-01

I .244E-02

2.607E-01

5. 64 9E-01

fract.

0.0591

0. 0025

0 528

0.1144

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

4.462E-01 0.0904

2.111E-02 0.0043

4.236E-01 0.0858

8.909E-01 0.i805

Meat

mrem/yr fract.

2.571E-02 0,0052

1.683E-03 0.0003

2.441E-02 0.0049

5.1808-02 0.0105

Milk

mrem/yr fract.

0.000E+00 0.0000

0.0001E00 0.0000

0.0001E00 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr frac

2.243E-01 0.04

9.879E-03 O.OC

2.129E-01 0.04

4.470E-01 0.01

Total Dose Contributions TDOSE(ip,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

Radio-

Nuclide mrem/yx fract.

U-234 0.000E+00 0.0000

U-235 0.000E400 0.0000

u-238 O.000E+00 0.0000

Total 0.000E+00 0,0000

Fish

mrem/yr

0.9000E+00

0.0008E+00

0.0001E+00

0.000±E+00

fract

0.0000

0.0000

0.0000

0,0000

Radon Plant

mrem/yr fract. mrem/yr fract.

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 0.0001E00 0.0000

0.000E+000 0.000 0 .000E+00 0.000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE÷00 0.0000

0.000E+00 3.0000

Milk

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

All Pathways

mrem/yr frar

9.956E-01 0.2C

6.328E-01 1.12

3.307;E+00 0.60

4.936E+00 lOC

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides ýi) and Pathways (p)

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

Water Independent Pathways (Inhalation excludes radon)

Radio-

Nuclide

U-234

U-235

U-238

Total

Ground

mrem/yr fract.

4.748E-03 0.0033

2.180E-01 0.1493

8.260E-01 0.5655

1.049E+00 0.7181

Inhalation

mrem/yr fract.

6.123E-02 0.0419

2.775E-03 0.0019

5.458E-02 0.0374

1.186E-01 0.0812

Radon

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

9.386E-02 0.0643

5.559E-03 0.0038

8.871E-02 0.0607

1.881E-01 0.1288

Meat

mrem/yr fract.

5.402E-03 0.0037

6.376E-04 0.0004

5.114E-03 0.0035

1.115E-02 0.0076

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr frac

4.707E-02 0.01

2.289E-03 0.0C

4.456E-02 0.0-

9.392E-02 0.O0

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-

Nuclide mrem/yr fract.

U-234 0.000E+00 0,0000

U-235 0.000E+00 0.0000

0-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 0.0000

0,000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract,

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0,000E+00 0.0000

O.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

All Pathways

mrem/yr frac

2.123E-01 0.14

2.293E-01 0.1!

1.019E+00 0.6S

1.461E+00 1.00

*Sum of all water independent and dependent pathways.
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Total Dose Contrhbutions TDOSE(i,p,t, for Individual Fadionuclides ri) and Pathways (p

As mrem/yr and Fraction of Total Dose At t = 3.OOCE.02 years

Water Independent Pathways (Inhalation excludes radon,

G r ound

Radloc- _________

Nuclide mrem/yr fra-t.

U-234 2.OOOE+00 00/

U-735 0.300E6+00

U-23-8 0.000E+000. 2

Tota 1 0006.00 0.000

Inhalation

mrem/yr fract.

0.000E÷00 0.0/10

O.100.E÷0 0.0000

0.000.E00 0.-D0O

0.000E+00 0.O000

mrem/yr fract.

0.000 E00 0.10

0.000E400 0.O000

0.000.E00 0.7000

0.0100+00 7.00OO

Plant

mrem/yr fract.

0000E+60 0C. 0

0.1000E+O 0.0000

0000RE÷0,0 C0.0000^ý

Meat

mrem/yr fract.

3.00E,00 J00

0.000E+00 0 0000

0.000E÷00 0.0000

0.000E+00 0.0000

Mlk

mrem/yr fract.

0.000E+00 0.000

0.000E+00 0.000

0.000.E00 0.0000

0.O0OE+00 0.0000

Soil

mrem/yr frac

O.O00E+O0 0.0C

0.000E+00 0.0C

0.000E+00 O.OC

0.000F6C0 0.0¢

Total Dose Contributions TDOSEii,p,t, for Indiv*idal Radionuclides fi, and Pathways ýp

As mrem/yr and Fraction of Total Dose At t = 3.000CE02 years

Water Dependent Pathways

Radio-

Nuc ide

U-234

U-235

U-238

Total

Water

mrem/yr fract.

0.000E+00 0.0000

O.000E+00 0.0000
0.0006+00 0.0000

0.000E+00 0 70000

Fish

mrem/yr fract.

0.000E+00 0.0000

0,000.E00 0.0000

0.000E+00 0.000)

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E÷00 O.000/

0.0006.E+00 0.00

0.000.E00 0.0000

Plant

mrem/yr fract.

0.000E700 0.O000
0.0006400 0.0000

0.000E÷00 7.0002

0.0006*00 7.70000

Meat

mremiyr

0. 000+00

0. OOOE+00

fract.

0.0007

0.0700

Milk

mrem/yr fract.

0.000E÷00 0.000

O.000E+00 0.0000

0.0006.00 0.0000

0.000E+00 0.0000

All Pathways

mrem/yr frac

0.000E600 0.0C

0.000E+00 0.00

0.OOOE+00 0.0C

0.000E+00 O.OC

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways ýp)

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

Water Independent Pathways (Inhalation excludes radon)

Radio-

Nuclide

U-234

U-235

U-238

Total

Ground

mrem/yr fract.

0.000E+00 0.0000

O.DOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Inhalation

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0,OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.0OOE+00 0.0000

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.OO0E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

0.000.E00 0.0000

0.000E+00 0.0000

Soil

mrem/yr frac

0.000E+00 O.Oc

0.OOOE.00 0.OC

0.000E+00 O.OC

0.000E+00 O.OC

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p'

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

U-234 0.000E+00 0.0000

U-235 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon Plant

mrem/yr fract. mrem/yr fract.

0.OOOE+00 0.0000 0.000E+00 0.0000

O.O00E+00 0.0000 0.OOOE+00 0.0000

0.000E+00 0.0000 0.OOOE÷00 0.0000

0.000E+00 0.0000 0.OOOE+00 0 0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

All Pathways

mrem/yr frac

0.000E+00 O.OC

O.O00E+00 0.Oc

O.O00E+00 0.Oc

O.OOOE+00 0.Oc

*Sum of all water independent and dependent pathways.
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Dose/Source Ratios SkLeld Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread

(i (j) Fraction

DSRP>,t, At Time in Years

0.OOOE.00 1.000E+00 3.0O0E00 1.00CE+01 3

,mrem/yr) /pCiig

:E+01 1.OOOE-02 3A00OE+02

U-234

I0J-234

13-234

U-234

U-234

U-235'D

U-235+D

0-235'D

U-235'2

U-234

Th-230

Ra-226+D

Pb-210s+D

ZDSR(]D)

U3-235*D

Pa-231

Ac-227-D

7DSR(4)

1,000E+00
1.00"E+00

1 000E+00

1. 00E+00

1 000E+00

1. 00E+00

1.0100E+00

3. 405E- 02

2 .417E-07

3. 830E-09

1.242E-1I

3. 405E-02

4 .020E-01

3. 429E-05

3. 359E-07

4.020E-31

3. 349E-02

7.080E-07

2.692E-08

1.608E-I0

3. 349E-02

3. 976E-01

1.054E-04

2.145E-06

3, 977E-01

i_241E-02
1.6C7E-06

3.241E-)2

3.889E-01

2.414E-04

I,035E-05

3.891 E-01

2.883E-02'

4.429E-06

1.185E-06

3.650E-08

2 884E-02

3.59SE-01

6.494E-04

7.409E-05

3.605E-0i

2 034E-02

1. 004E-05

8,280E-06

5.847E-07

2,336E-02

2 860E-01

.337,E-03

3.520E-04

7.876E-01

4.291E-03

1.023E-05

3.656E-05

3.936E-C6

4.342E-13

1.028E-01

9.418E-04

5,221E-04

1.0428E-0i

C.OOOE+00

0,000E÷00

0 ,DO0E+00
0.000E÷R00

0.000E+00

0. 000E+00

O,000ER00

0. 00E*00

10001E+03

0. 000E+00

0. 0O0E+00

0.000.E+00

0.100E+00

0. 00E+00

0. 00E+00

0. 000E+00

0. COOE+0

0 000E+00

U-238 U-238 5. 4400E-05 1.64CE-06 1.619E-06 !.6EEE-06 1.39 'E-06 9. 24E-07 2.063E-07

U-238+D

U-234

Th-230

Ra-2269D

Pb-210*D

ZDSR(j)

9. 999E-01

9.999E-0 1

9.999E-01

999E-01

999E-01

1 .009E-0 1

4 .813E-08

2 3 313F-13

2.693E-15

7.367E-18

1.009E-01

9. 966E-02

1.4233E-07

1 568E-12

4.063E-14

1.955E-16

9. 966E-02

9.718E-02

3.214E-07

8. 00E-.12

4E6855E-13

4.311E-05

9.7~'11E- 2

8.8 62E-02

8.581E-07

6, 491E- 1

1.164E-11

2. 76E- 13

8.862E-02

6. 63E-02

1 '59E-06

4,127E-10

2. 313E-10

,289E-ll

6 764E-02

2.084E8-02

1 .2233E-06

1.223E-09

3. 120E-09

2.862E-10

2.084E-02

3.OOOE+00 0.000E800

0.0001E00 .0081E+00

0.000E+00 0.000E800

0,000E+00 0.000E+00

0.D00E+00 0.000E+00

-. C00E+00 0.000E+00

0.000*E00 O.OO0E+O0

The DSR includes contributions from associated (half-life 2 180 days) daughters

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 1.000E+02 mrem/vr

t= 0.OOOE÷C

2.937E+03

2 488E+02

9. 90SE+02

1, OOOE+00

2.986E+03

2.5 15E+02

1.003E+03

3.000E'00

3.086E*023

2.570E+02

1.030E+03

1.00081.01

3. 468E03

2.774E+0_2

1.128E+03

3.008E101

4. 912E+03

3.476E+02

1.478E+03

1 .000Eý02

.303E304

9. 594E÷02

4. ?99E÷03

3.0 2010702

*6.247E÷09

*2l161E+06

*3.36iE+05

10OO0E403

*6 247E+09

*2,161E+06

3. 361E÷05

specific activity limit

Summed Dose/Source Ratios DSR i,t) in (mrem/yi /!pCi/g'

and Single Radionuclide Soil Guidelines Gti,t) in pCi/g

at tmin = time of minimum single radionuclide soll guideline

and at tmax = time of maximum total dose = 0.000E-0R years

Nuclide Initial

i (pCi/g)

U-2134 4.890E+01

U1-235 2.200E+00

U-238 4,8908E101

tmin

years)

C.00001÷00

0,000E+00

.00000

DSPfi,tmin) G(i,tmin) DSRii,tmax'

(pCi/q,

3.40'E-02 2.938E+3 3.405E-0:

4.,20E-01 2.4898E .2 4.02-E-01

.Xi0-01 9.906F÷02 !..C0E-01

G, tmax'
fpCi/g)

E.937E+03

24888E+02

9.96E÷02
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF(i)

(j) (i)

DOSE(j,t), mrem/yr

t= 0.OOOE+00 1.000E+00 3.OOOE+00 1.00OE+01 3.OOOE+01 1.0OOE+02 3.OOOE+02 1.000E+03

0-234

0-234

U-234

Th-230

Th-230

Th-230

U-234 1.000E+00 1.665E+0U

U-238 9,999E-01 2.353E-06

ZDOSE(j) 1.665E+00

U-234 1.000E+00 1.182E-05

U-238 9.999E-01 1.131E-11

ZDOSE(j) 1.182E-05

1. 638E+0U

6. 958E-06

I . 638E+00

3. 462E-05

7. 670E-11

3. 462E-05

1 316E-06

1. 987E-12

1. 316E-06

7. 862E-09

9. 562E-15

7.862E-09

1. 585E+UU

1. 572E-05

1. 585E+00

7. 856E-05

3. 915E-10

7.856E-05

6. 874E-06

2.291E-11

6. 874E-06

8.140E-08

2. 11IE-13

8. 140E-08

1.410E+00 9,947E-01 2.098E-01

4.196E-05 8.600E-05 5.979E-05

1.410E+00 9.948E-01 2.099E-01

0.OOOE+00 0.OOOE+00

0.OOOE+O0 0.OOOE+00

0.OOOE+00 0.OOOE+00

O.OOOE+00 0.000E+00

0.OOOE+00 0.OOOE+00

0.OOOE+00 0.OOOE+00

U-234

U-238

ZDOSE (j)

0-234

0-238

EDOSE (j)

1.000E+00 1.873E-07

9.999E-01 1.317E-13

1. 873E-07

1.O00E+00 6.071E-10

9.999E-01 3.603E-16

6.071OE-10

2.166E-04

3. 174E-09

2.166E-04

5. 793E-05

5. 691E- 10

5. 793E-05

I. 785E-06

1. 352E- I1

1. 785E-06

4. 909E-04

2.018E-08

4. 909E-04

4. 049E-04

1. 131E-08

4.049E-04

2. 859E-05

6. 303E-10

2. 859E-05

5. 001E-04

5. 981E-08

5. 001E-04

1. 788E-03

1. 526E-07

1. 788E-03

1. 925E-04

1. 399E-08

1. 925E-04

0.OOOE+00

0. OOOE+00

0.000E+00

0.OOOE+00

0. 000E+00

0. 000E+00

0. 000E+00

0. OOOE+00

0. OOOE+00

0. OOOE+00

0. OOOE+00

0. OOOE+00

Pb-210

Pb-210

Pb-210

0-235 0-235 1.000E÷00

Pa-231 0-235 1.000E+00

Ac-227 U-235 1000E+00

U-238 U-238 5.400E-05

U-238 U-238 9.999E-01

U-238 EDOSE(j)

8.843E-01 8.746E-01 8.555E-01 7.915E-01 6.291E-01 2.261E-01 0.OOOE+00 0.OOOE+00

7.543E-05 2.319E-04 5.311E-04 1.429E-03 2.942E-03 2.072E-03 0.OOOE+00 0.OOOE+00

7.390E-07 4.720E-06 2.277E-05 1.63GE-04 7.744E-04 1.149E-03 0.OOOE+00 0.000E+00

8. 048E-05

4. 936E+00

4. 937E+00

7 ,917E-05

4.873E+00

4.873E+00

7. 660E-05

4.749E+00

4.749E+00

6. 813E-05

4. 333E+00

4. 334E+00

4.804E-05

3. 307E+00

3. 307E+00

1.009E-05

1.019E+00

1.019E+00

0.000E+00

0.000+E00

0.000E+00

0. 000E+00

0. OOOE+00

0.000E+00

THF(i) is the thread fraction of the parent nuclide.
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Irndivid.;aI Nuclide Soil 2,netrto

Parnert Nuclide and Branch Fraction, indicated

Nuclide Patent THF' i

0.OOOE±O0 1.OOOE-'-03 30's 8~ 2

,tPCs 9

1.r
8

OE
3 1 3.3008E--2 1.0008±01'

U-234 U,-234

U-234 J-2 3 8

U-234 'S,:

1 .{.028±2~

9 -.~

1 .2O38-'~ u
'. 31

Th-230

Th-I 33

Th-230

Pa - 2 2

Ra-2..8

Ra - 2 -

U-234

U-238

U -. 3 4

U -138

4. 890E+01

o.000E÷00

4 .8 90E831

0.000E00

0.000±E00

0. 000-E00

S0.00E+00

0.0008+00

C. O006E-0

4 .843E+01

1. 373E-04

4 843E+01

4. 380E-04

6. !99E-10

4. 381E-04

9.481E-08

8.949E-14

9 .481E-08

9. 749E-10

6.914E-16

9. 749E-10

4.749E'ý'!.

4 . 3031 - 4

1 .301 E- 3

8 .435E-07

2- 384E-12.

8 . 4 36E- -

L' 5C4E-' S

5. 467E-14

2. '64E-C 8

4,436E+01

1 .25
7
E-03

4 .436E-01

4.194E-03

5 .848E-08

4.194E-03

9. 06E-06

8.-125E-11

1.06E-06

8.t66E-0"

Si1 E- 12

S h66E-0-1

3 ,498.E1

3. i04E-03

S. 650E÷01O

1.145E-02

4. 63E-07

I.145E-02

1 . 844E801

5.227E-03

1.844E401

2.809E-02

3.345E-06

2 . 809E-02

5.499E-04

4.673E-08

5 .499E-04

3.071E-04

2.220E-08

3. 07 1E-04

3.22008-'2

2 .230E-0 3

4.255E-02

1.033E-05

4.256E-02

1.893E-03

3.793E-07

1.514E-03

2.861E-07

1. 14E-03

1.000E÷03

2.838E-03

8.055E-06

2.846E-03

4.443E-02

1.293E-05

4.445E-02

2.600E-03
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U-235 U-235 8-'.fo 2.2008'-30 2.:-9E-00 2.1378± C .E±0 !.6418'K. 8.297E-01 - .1828-.1 l1.808-04

I .0 OO8'

1.( CODE

0.000±+00 4.610E-05 1.356E-04 4.222E-04 1.242E-C3 1.754E-0 7A416E-04 2.680E-06

0.000E+00 7.225E-07 6.186E-0 6 5.'792E-05 3.297E-04 9.470E-04 4.759E-04 1.801E-06Ac-227 U-235

U-238 U-238 5.400E-05 2.641E-03 2.615E-03 2.564E-03

u-236 T-238 9.999E-01 4.890E+01 4.842E+01 4.749E-0i

U-238 7St): 4.890E+01 4.843E+01 4.749E-u!

THF~iý is the thread traction of the parent nuclide.
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RESCALC.EXE execution time 115.09 seconds


