
July 17,2006 

i% Business of Innovation 
505 King Avenue 

Columbus, Ohio 43201 -2693 
(614) 424-6424 Fax 1614) 424-5263 

Mr. Mike McCann 
U S .  Nuclear Regulatory Commission 
Region 111 
2443 Warrenville Road 
Suite 210 
Lisle, LL 60532-4352 

Dear Mr. McCann: 

SUBMISSION OF WEST JEFFERSON NORTH SITE DOSE ASSESSMENT DOCUMENT 
FOR NRC REVIEW 

As a part of the license termination process for former Site Decommissioning Management Plan 
sites, the licensee is not required to perform a site dose modeling to ensure that the facility meets 
lOCFR 20 Subpart E “Radiological Criteria for License Termination” requirements. However, 
Battelle has elected to submit a site dose model to assist with expediting the license termination 
process. Please find the attached report titled “West Jefferson North Site Dose Assessment” for 
Nuclear Regulatory Commission (NRC) review in support of the termination of Battelle’s NRC 
License SNM-7 as an unrestricted use site. 

If you have any questions or comments please do not hesitate to call me at 614-424-4098 

BCLDP Radiation Safety Officer 

Attachment: As stated 

RECEIVED JUL 1 82008 





Prepared By: 

0 > - ( 3 -  230G 
Date 

LJ. P4----- 
S. Maheras, Senior Research Scientist 

Reviewed By: 

\ 3 J ~ \ y  2.001 
C .  Skapik, Researdh Scientist date 

/ 3  4 ,  7 0 6  f 
L. Davis, BatfEfle Science logy International Radiation Safely Officer ' Dhe 

Approved By: 

- ?, JJ/& 
J.&cobsedBCLDP n Radiation Safety Officer Date 

7- /3 /&6 
P. Weaver, Quality Assurance Manager 
DDO Program Manager 

Date 

Page i 



Table of Contents 

I .O Introduction ....................................................................................................... 
2.0 Site Layout ............................................................................................................................... 1 
3.0 Radionuclide Concentrations ......................................................................... .............. 3 
4.0 Site Ground Water Model ...................................................................................................... 13 
5.0 Exposure Scenario .................................. 15 
6.0 Results ............................. ............................................................................................. 19 

8.0 References ............ ....................................................................................... .......... 23 

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

7.0 Summary ......................... ............................................................................................. 22 

Tables 

Table 1. West Jefferson North Site Areas ................................... 

Table 3. Cs-137 Concentrations at the WJN Site ..................................... 
Table 4. Cs-137 Concentrations at the WJN Site Upper Areas .. 
Table 5. Cs-137 Concentrations at the WJN Site Filter Bed Are 
Table 6. Radionuclide Concentrations Used in WJN Site Dose 
Table 7. Radionuclide Concentrations in JN-4 Drainpipe Area. 
Table 8.  Sr-90iGross Beta Ratio for JN- 1B East and West Cais 
Table 9. WJN Site Parameter Values ............................................ 
Table I O .  West Jefferson North Site Radiation Doses ............................................... 

Table 2. Cs-137 Surrogate Radionuclide Ratios ..... 

...................................... 13 

................................ 17 

Figures 

Figure I .  West Jefferson North Site Layout ..................... 
Figure 2. Ground Water Layers at the West Jefferson North 
Figure 3. Exposure Pathways at the West Jefferson North Site .. 

............................. 2 
..... 14 

............................... 16 

Attachments 

Attachment I .  Upper Areas with No Aquatic Food (Summary File) 

Attachment 3. Filter Bed Areas with No Aquatic Food (Summary File) 
Attachment 4. Filter Bed Areas with Aquatic Food Only (Summary File) ................................ 107 

Attachment 6. JN-4 Drainpipe Area with Aquatic Food Only (Summary File) ......................... 155 
Attachment 7. Sr-90 All-Pathways for Ground Water (Summary File) ... 
Attachment 8. Sr-90 All-Pathways for Ground Water (Concentration File) ....................... 

(Summary File) ...................... ............................................... 

(Summary File) ......................... ............................................. 

.......... 26 

.......................... 80 

.____.  134 

............ 177 

Attachment 2. Upper Areas with Aquatic Food Only (Summary File) ................................... 

Attachment 5 .  JN-4 Drainpipe Area with No Aquatic Food (Summary File) 

Attachment 9. Combined Upper Area and Filter Bed Area with No Aquatic Food 

Attachment IO. Combined Up and Filter Bed Area with Aq 

Page ii 



1.0 Introduction 

The purpose of this dose assessment was to determine the radiation dose from residual 
radioactivity at the West Jefferson North (WJN) Site. The WJN Site was divided into three areas 
for the purposes of the assessment: 1) the Upper Area, 2) the Filter Bed Area, and 3) the JN-4 
Drainpipe Area. The Upper Area and the Filter Bed Area were separated because they are each 
surrounded by unaffected areas and separated by an access road. The IN-4 Drainpipe Area was 
kept separate because it contained different radionuclides than the Upper Area and the Filter Bed 
Area. Radionuclide concentrations in each of these areas were determined using data from Final 
Status Survey reports that document the radiological conditions at the WJN Site after 
remediation. Radiation doses were estimated for a resident fanner who was assumed to live on 
the WJN Site after closure. 

2.0 Site Layout 

Figure I illustrates the layout of the WJN Site. The total area of the WJN Site is about 32 acres 
(Table I ) .  The Filter Bed Area has an area of about 2.75 acres and the Upper Area has an area of 
about 10.9 acres. The unaffected areas around the Filter Bed Area have an area of about 
9.95 acres and the unaffected areas around the Upper Area have an area of about 8.7 acres. 
Within the Upper Area, there is a small area where the JN-4 Drainpipe Area is located. This area 
was consisted of trenches from remediating the east section of the JN-3 cooling waste sewer line 
and removing the JN-4 drainpipe. The area associated with the JN-3 cooling waste sewer line 
was 37 m I meter wide and 37 meters long) and the area associated with the JN-4 drainpipe 
was 27.9 m (2 feet wide and 150 feet long). The total area of the JN-4 Drainpipe Area was 
64.9 mz (37 + 27.9 = 64.9 m2). 

'1 

Table 1. West Jefferson North Site Areas 
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3.0 Radionuclide Concentrations 

CO-60 

The characterization of the WJN Site identified Cs-137 as the primary radionuclide present in 
soil samples. Other radionuclides typically present in soil samples included CO-60, Sr-90, Eu- 
152, Eu-154, Pu-238, Pu-239/240, and Am-241. Cesium-I37 was used as a surrogate for the 
other radionuclides present in surface soil because it typically results in 64 percent of the total 
activity in surface soil samples. The surrogate relationship between Cs-137 and other 
radionuclides present in surface soil samples is presented in Table 2 based on data collected from 
March through September 2000. 

Table 2. Cs-137 Surrogate Radionuclide Ratios 

38 I 
I IJ 

Eu-152 
Eu- 154 

Pu-2391240 
Pu-24 1 

Pu-238 

17 
182 

25 
2.8 

no0 

Note: The Cs-137iPu-241 ratio was obtained from ORIGEN2.1 data. 

Tables 3 through 5 list the concentrations of Cs-137 in surface soil used for the WJN Site dose 
assessment. Data are organized by Final Status Survey report and represent the average Cs-137 
concentrations within the I O  meter x I O  meter grids assessed in each Final Status Survey report. 

Over the WJN Site (Table 3), the average Cs-137 concentration in surface soil grids was 
0.20 pCi/g and the maximum concentration in surface soil grids was 2.55 pCi/g. In the Upper 
Area (Table 4), the average Cs- 137 concentration in surface soil grids was 0.14 pCi/g and the 
maximum concentration in surface soil grids was 1.21 pCi/g. In the Filter Bed Area, the average 
Cs- 137 concentration in surface soil grids was 0.29 pCi/g and the maximum concentration in 
surface soil grids was 2.55 pCi/g. The maximum concentrations represent the maximum averages 
for grids in these areas and do not represent the maximum Cs-137 concentration reported in a 
single soil sample. 

In the WJN Site dose assessment, the maximum Cs-137 concentrations and the radionuclide 
ratios listed in Table 2 were used to determine radionuclide concentrations and estimate radiation 
doses. The radionuclide concentrations are listed in Table 6 for the Upper Area and the Filter 
Bed Area. 

For the JN-4 drainpipe area, Am-241, Pu-238, Pu-239/240, and Pu-241 were identified in surface 
soil samples. Table 7 lists the concentrations of these radionuclides in surface soil. In the WJN 
Site dose assessment, the maximum concentrations were used to estimate radiation doses. 
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Table 3. Cs-137 Concentrations at the WJN Site 
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Table 3. Cs-137 Concentrations at the WJN Site 

FSS 
File 
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13 
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16 

Area 
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'ilter Bed 

'ilter Bed 
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i n e  
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Table 3. Cs-137 Concentrations at the WJN Site 

AA-4 
Section A 
Section B 
Section C 
Section D 
Section E 
Section F 
JN-213 Footprint 

File 

17 

~ 

~ 

~ 

0.08 
0.05 
0.03 
0.06 
0.04 
0.13 
0.13 

0.041 

19 

Jnaffected Land Areas Outside 
NJN Fenceline 

- 
20 

JN-1 Footprint 0.17 
SR 142 Access Road 0.0593 
Southwest of JN-10 0.121 
Outside WJN Perimeter Fence 0.146 
Filter Bed Access Road 0.043 
North Outside Filter Bed Fence 0.186 
South Outside Filter Bed Fence 0.144 

~ 

22 

~ 

23 

Area 

lpper 
'PPer 

JPPer 

JPPer Lemaining Land Areas Inside WJN 
kweline 



Table 3. Cs-137 Concentrations at the WJN Site 

a FSS not assigncd a number. 



Table 4. (3-137 Concentrations at the WJN Site Upper Areas 
- 
FSS 
File 

1 
- 

~ 

2 
3 
4 

~ 

~ 

5 
6 
- 

8 

- 
9 

17 
19 

~ 

2 
% 
m 

Area 
J P F  

Jpper 
Jpper 
JPPer 

Jpper 
JPPer 

$per 
Jpper 

JN-2 Sanitation Line Sections B 
and C 

Line 



Table 4. Cs-137 Concentrations at the WJN Site Upper Areas 

Title 
lemaining Land Areas Inside WJN 
;enceline 

FSS 
File 
22 
- Location Cs-137 Concentration (pCi/g) 

AA- I 0.17 
AA-2 0.1 
AA-3 0.05 
AA-4 0.08 
Section A 0.05 
Section B 0.03 
Section C 0.06 
Section D 0.04 
Section E 0.13 
Section F 0.13 
.lN-7/3 Foohrint n n A i  

27 
28 
- 

Area 
JPPer 

WJN Fenceline 



Table 4. (3-137 Concentrations at the WJN Site Upper Areas 

hemical Waste Sewer Line, East 
Section 

Average I 0.14 
Maximum I 1.21 

0 



Table 5. Cs-137 Concentrations at the WJN Site Filter Bed Areas 

Area 
Filter 

FSS 
File 

7 

Title Location Cs-137 Concentration (pCi/g) 
Filter Beds lncluding WIDE Filter Beds and WIDE Grounds 0.278 

10 

Overburden B 

11 

0.04 

12 

13 

14 

15 



Table 5. (3-137 Concentrations at the WJN Site Filter Bed Areas 

File 

24 

: 
Section D, Overburden B 0.22 

Filter Areas Including and Surrounding Average of Table 7 data 2.55 
Bed 

Bed 
_ _  a Filter 

the AMFB 
North Abandoned Discharge Pipe Table 5 8.35E-02 

Table 11 9.75E-0 1 
Average 

Maximum 
0.29 
2.55 



Table 6. Radionuclide Concentrations Used in WJN Site Dose Assessment 

Table 7. Radionuclide Concentrations in JN-4 Drainpipe Area 

a. Sourcc: Final Status Survey Rcport for JN-4 Yard and Drainpipe Removal. 
b. Source: Investigatory Survey Rcport, JN-3 Cooling Waste Sewer Linc, East Section 

4.0 Site Ground Water Model 

Am-241 
Concentration 

(pCi/g) 
0.396 
0.106 

0.308 

0.234 

0.400 

3.7 
0.857 

3.7 

00 fec The unconsolidated elacial deuosits underlvine the WJN Site are auuroximatelv - < -  thick. 
These deposits overlie the regional limestone aquifer. Based on Madison County, Ohio soil 
surveys (Gerken and Scherzinger 1981), the surface soil at the WJN Site is Miamian silt loam, 
eroded Miamian silt loam. and Lewisbure-Celina silt loam. From the land surface to the - 
limestone, the geologic deposits are very dense, over compacted glacial till consisting of 70 to 99 
percent clay (Jacobsen 2006). 
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There are four ground water layers present at the WJN Site. There are three water bearing units 
within the unconsolidated material above the bedrock at the WJN Site and one shallow 
groundwater area. The three water bearing units consist of the 885-foot sand layer, the 855-foot 
sand layer, and the 805-foot limestone layer (see Figure 2). The shallow ground water layer 
consists of the Bog Area. The 885-foot layer is about 30 feet below land surface. The 855-foot 
layer is about 60 feet below land surface. The 805-foot layer is about 100 feet below land 
surface. The Bog Area is about 7 feet below land surface. 

The ground water in the 885-foot and 855-foot layers and the Bog Area is not suitable as 
drinking water sources because the water yields are too low. However, it was assumed the 
ground water from the 885-foot layer could migrate to Battelle Lake (Silver Creek Reservoir), 
resulting in a potential aquatic food pathway. The water from the Bog Area was not used for this 
purpose because the flow in the Bog Area is essentially non-existent. The water from the 

I 
N 

I 885 Layer 

855’ Layer 

805 Layer 

Figure 2. Ground Water Layers at the West Jefferson North Site 
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855-loot layer was not used fbr this purpose because the radionuclide travel times lrom the 
residual rxiioactivity i i i  surface soil to the 855-foot layer would he longer h n  li)r the 885-foot 
layer, resulting in lower radiation doses. 

'l 'hc ground water iiom the 805-liiot layer is suitable as a drinking water supply, and li)r 
irrigating crops and watering stock. 

Detailed radiological analyses have not been performed for water samples ftoiii the 805-foot 
layer. Howcvcr, gross beta measurements have been performed for samples li-om tlic 805-foot 
layer. These gross beta measurements ranged from 35 to 70 pCiiL (lacohsen 2006). 

I k ta i l cd  radiological analyses liave been performed on water samples taken IIoiii the IN-I 13 East  
and West c;i issoi~ s'ells in I)eceiiibcr 2005 (see Table 8).  Strontiiim-00 wii\  d c ~ ~ c c t e d  in both 
wells. 'lo estimate the Sr-90 concentration in the 805-foot layer wel l  water, tlic S1~-9Oigross beta 
ratio was determined using the data from the caissoii \vcIIs. Using the gi-oss hela nicasurciiieiits 
froin the 805-foot layer well watcr and the Sr-90igross beta ratio, the coiicclitimtioii o lSr-90 ill 
tl ic 805-foot layer w e l l  water was estimated to be 22 pCiil,: 

Sr-90 
Concentration 

Sr-90 conceiitratioii in 805-ft)ot layer (pCiiL) =Gross beta conceiitmtioii iii X 0 5 - h o t  Iaycr (pCi/L) 

Gross Beta 
Concentration 

x Sr-90iGross Beta Ratio 

Wel l  
JN-1R East Caisson Wella 
JN-IB West Caisson Well" 
Average 

@Cia) @Ci/L) Ratio 
0.325 56.9 175 

57.9 191 ~~ 0.303 
- 0.3 14 

- 

a.  Sample R3772-01 
h. Sample R3772-02 

5.0 Exposure Scenario 

Because the goal of the WJN Site dose assessment was an unrestrictcd releasc of the WJN Site, a 
residcntial farmer scenario was used to estimate radiation doses from the residual radioactivity 
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present i n  surlhce soil at  l l ie  WJN Site. In addition, no cover w a s  assumed to csist over the 
surfiicc soil. 'l'he fdlowing pathways were considered: 

I:xtcriial gamma 
Inhalation 
I'lant ingestion 

e Meat ingestion 
0 Aquatic f h d s  

Drinking water 
Soil ingestion 

'I'lic rcsidcutial Iiriiicr \ w s  ussumcd lo live on the WIN Sitc :ind grin\ ;I signilic;itit port ion ol' 
tlicir Ibod on tlic site. 'l'hc farmer \vas also assumed to me water l iom tlic KO5- l ix ) t  layer l i ir  

drinking watcr, irrigating crops, and watering stock. For the aquatic foods pathway, \vatel \\.as 
nscunied to move through tlie WJN Site to the 885-foot layer and then dischxge lo Rattellc I.nke. 
Battelle Lake \\'as assunied to he tlie location of the aquatic food pathway hecause the waterslied 
arca associated with Battelle Lake, about 2.1 square miles or 1.344 acres (Oliio VNR 1987). is 
niucli less than the Big Darby ('reek sub-watershed areas north olthe WIN Sile. Fc)r example. 
the Upper Big Darby Creek sub-waterslied has an area of about 1 13,000 acres a i d  the Upper 
Middle Big Darhy Creek sub-watershed has an area ofabout 40,000 acres (Ohio EI'A 2006) .  
Figure 3 illustrates the exposure patliways at the WJN Sire. 

...- 

Figure 3. Exposure Pathways at the West Jefferson North Site 

The radiation doses through the exposure pathways illustrated in Figure 3 were cstimated using 
the RESRAD computer code (Yu et al. 2001). Radiation doses were estimatcd lIom tlie time of 
site closure (0 years) to 1,000 years after site closure. Default parameters for tlic residential 
farmer scenario were used, except for cases were changes were necessary to \nodel conditions at 
the WJN Site. These changes are listed in Table 9. In addition, the fraction of aquatic food and 
plant food grown on the WJN Site was assumed to be 1.0. 
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Table 9. WJN Site Parameter Values 

WJN Site 
Parameter Value 

Upper Area 
Area of contaminated zone (m2) 79,300 
Thickness of contaminated zone (m) 6.1 
Length parallel to aquifer flow (m) 282 
Cover depth (m) 0 

Comment 

Site geometry 
Site geometry 
Site geometry 
Unrestricted release 

I Contaminated zone erosion rate (miyr) I 0 
Contaminated zone total porosity 
Contaminated zone field capacity 
Contaminated zone hydraulic 

0.40 
0.20 
227 Representati\,e of silt-loam 

Representati\e ot’silt (Yu et 31. 1993) 
Representative of silt (Yu  et al. 1993) 

5.3 

5,440,000 

0.97 
1 .o 
1 .o 

(Yu et al. 1993) 
Representative of silt-loam 
(Yu et al. 1993) 
Area of Battelle Lake watershed 
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Parameter 
Contaminated zone field capacity 
Contaminated zone hydraulic 

WJN Site 

0.20 
221 Representative of silt-loam 

Value Comment 
Representative of silt (Yu et al. 1993) 

conductivity ( d y r )  

I (Yu et al. 1993) 
Saturated zone hvdraulic conductivitv I 30 I On-site slue tests 

I (Yu et ai. 1993) 

Watershed area for nearby stream or 
pond (m’) 
Precipitation ( d y r )  
Contamination fraction of plant food 
Contamination fraction of aquatic food 
805-foot layer (Saturated Zone) 
Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 
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(Y; et al. 1993) 
Area of Battelle Lake watershed 5,440,000 

0.97 
1 .o 
1 .o 

0.30 Representative of limestone 
(Yu et al. 1993) 

0.14 Representative of limestone 
(Yu et al. 1993) 

0.16 Representative of limestone 

Saturated zone hydraulic gradient 
Saturated zone b parameter 
Nondispersion or mass balance model 
Unsaturated Zone 
Thickness of unsaturated zone (m) 
Thickness of unsaturated zone (m) 
Unsaturated zone total porosity 
Unsaturated zone effective porosity 
Unsaturated zone field capacity 
Unsaturated zone b parameter 

Unsaturated zone hydraulic 
conductivity (miyr) 

0.02 RESRAD default 
4.05 Representative of sand (Yu et al. 1993) 

Mass Balance Yields higher radiation doses 

24.4 Transport to 805-foot layer 
3.05 Transport to 885-foot layer 
0.40 RESRAD default 
0.20 RESRAD default 
0.20 RESRAD default 
10.4 

30 On-site slug tests 

Representative of sand clay or silt clay 
(Yu et al. 1993) 

(Jacobsen 2006) 



6.0 Results 

Table I O  presents the radiation doses from residual radioactivity at the WJN Site. Also listed in 
Table I O  are the attachment numbers and file names associated with the RESRAD computer 
code output. 

For the Upper Area, the peak radiation dose was estimated to be 4.0 mredyr .  The majority of 
the radiation dose was from external exposure to Cs- 137 in surface soil and the aquatic food 
pathway did not contribute significantly to the radiation dose. 

For the Filter Bed Area, the peak radiation dose was estimated to be 8.4 mredyr .  As with the 
Upper Area, the majority of the radiation dose was from external exposure to Cs-I37 in surface 
soil. 

For the JN-4 Drainpipe Area, the peak radiation dose was estimated to be 13.1 mredyr .  The 
majority of the radiation dose was from the drinking water pathway and as with the Upper Area 
and Filter Bed Area, the aquatic food pathway did not contribute significantly to the radiation 
dose. Americium-24 1 was the most important radionuclide for the drinking water pathway. 

For the Upper Area and the Filter Bed Area, the peak dose occurred immediately after closure. 
This is to be expected because of the relatively short half-life of Cs-137, 30 years. For the JN-4 
Drainpipe Area, the peak dose occurred at 78 1 years after closure. This was due to the time it 
took Am-241 to migrate from the surface soil to a well located in the 805-foot layer. 

As discussed in Section 4, the 805-foot layer was estimated to have a Sr-90 concentration of 
22 pCi/L. This radionuclide concentration cannot be used directly by RESRAD to estimate 
radiation doses through the ground water pathway. Therefore, the following equation was used to 
estimate the radiation dose: 

Sr-90 Radiation Dose (mredyr) = Estimated Sr-90 Concentration (pCi/L) x 

Sr-90 Radiation Dose from RESRAD (mredyr) 
Sr-90 Well Water Concentration from RESRAD (pCi/L) 

The Sr-90 radiation dose from RESRAD was from Attachment 7 (year 300), and is the sum of 
the radiation doses through the water dependent drinking water, plant, meat, and milk pathways. 
The Sr-90 well water concentration from RESRAD was from Attachment 8 (year 300). The 
Sr-90 radiation dose through the ground water pathway was estimated to be 2.433 mremlyr: 
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Table 10. West Jefferson North Site Radiation Doses 

(upper-areas-aquaticsum) 

(no aquatic food)a 
Filter Bed Area 0 2.633E-1 2.693E-1 
(aquatic food 

b 
. .  
only) 
Total Filter Bed I 8.4 I I .2 0.97 
Area 
JN-4 Drainpipe Area 
JN-4 Drainpipe I 1.007 I 3.947E-1 I 3.X82E-1 
Area (no aquatic 

JN-4 Drainpipe 
Area (aquatic food 

Total .IN-4 

6.X16E-3 1.610E-3 * 
filter bed areassum 

filter-bed-areas-aquaticsum 

(JN-4-drainpipe.sum) 

(JN-4-drainpipe-aquatic.sum) 
I 

13.1 
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Area and Filter 
Bed Area (no 
aquatic food) 
Combined Upper 
Area and Filter 
Bed Area (aquatic 
food only) 
Total Combined 
Upper Area and 
Filter Bed Area 
Total Combined 
Total Combined 
Upper Area and 
Filter Bed Area 
805-foot Layer 
Ground Water 

Area 

Upper Area and 
Filter Bed Area 
with Ground 

Total Combined 

Radiation Dose (mredyr)  
0 Years I 100 Years I 114 Years 1781 Years1 Attachment 
.rea an 
8.466 
- 

Total Combined I 8.5 I I .6 1.4 

0 

~ 

8.5 

5.1 

& 
8.5 

~ 

2.433 

~ 

10.9 

Total JN-4 I 1.0 I 0.40 

Filter Bed 
9.204E-1 

6.71 IE-1 

1.6 

a and Filte 
I .6 

2.433 

4.0 

0.39 I 13.1 I 

)per Area and Filte 

Drainpipe Area 
805-foot Layer 
Ground Water 
Total 

rea 
7.090E- 1 

6.864E-1 

2.433 2.433 2.433 2.433 

11.9 4.4 4.2 20.6 

1.4 

Bed Area 
1.4 

2.433 

3.8 

(combined-upper-areas-and- 
filter_bed-areas_.sum) 

(combined-upper-areas-and- 
filter-bed-areas-aquatic.sum) 

(Sr-90-all-pathways-water.sum) 
Attachment 8 

I 

(Uooer Area and I I I I I 

a. Peak radiation dose immediately after closure (0 years) 
b. Peak radiation dose at 114 years after closure. 
c. Peak radiation dosc at 781 years after closure. 
d. Peak radiation dosc at 100 years after closure. 
e. The radiation dose through ground watcr was assumed to rcmain constant over the period of thc WJN 

Site dose assessment. 
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3.474E-2 (drinking water) + 5.758E-3 (plants) + 5.983E-3 (meat) + 3.266E-3 (milk) 

= 4.975E-2 mredyr 

4.975E-2 mredyr  
4.497E-1 pCiL 

22 pCiL x = 2.433 mredyr  

When the radiation doses from ground water were combined with the radiation doses from the 
Upper Area, the total radiation dose was estimated to be 6.4 mredyr  (see Table IO). For the 
Filter Bed Area, the total radiation dose was estimated to be 10.8 mrem/yr and for the JN-4 
Drainpipe Area, the total radiation dose was estimated to be 15.5 mredyr .  

An additional analysis was performed to determine the radiation doses if the Upper Area and the 
Filter Bed Area were combined. The combined areas of the Upper Area and the Filter Bed Area 
was 13 1,000 mz. The Filter Bed Area radionuclide concentrations were slightly higher than the 
radionuclide Concentrations in the Upper Area (see Table 6), so the Filter Bed Area radionuclide 
concentrations were assumed to be present over the combined area of 13 1.000 m2. 

The peak radiation dose from this combined area was 8.5 mredyr .  As with the previous 
analyses of the Upper Area and the Filter Bed Area, the majority of the radiation dose was from 
external exposure to Cs-137 in surface soil. The peak radiation dose occurred immediately after 
closure. With ground water included, the radiation dose from the combined area was estimated to 
be 10.9 mredyr.  

To determine the total radiation dose from the WJN Site, the radiation doses from the combined 
Upper Area and the Filter Bed Area, the JN-4 Drainpipe Area, and the ground water were added. 
The peak radiation dose was 20.6 mredyr  in the year 781. 

7.0 Summary 

A dose assessment was conducted for the residual radioactivity at the WJN Site. Using 
maximum radionuclide concentrations in conjunction with a resident farmer scenario and the 
RESRAD computer code yielded a radiation dose of 20.6 mredyr  through all exposure 
pathways. This radiation dose is below the 25 mredyr  unrestricted release standard from 
10 CFR Part 20. 

The radiation dose of 20.6 mredyr  represents a conservative estimate for several reasons: 

Maximum surface soil concentrations were used to estimate radionuclide concentrations. 
Using average concentrations would reduce the radiation doses by a factor of about 70 
percent, to about 6 mrem/yr. 

The entire WJN Site was assumed to contain residual radioactivity at the maximum 
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radionuclide concentrations. In reality, a substantial portion of the WJN Site would not 
contain residual radioactivity at these levels. 

A resident farmer scenario was used to estimate radiation doses. Although agricultural 
activities are common near the WJN Site, agricultural activities are not likely to occur in 
the Filter Bed Area because of topography. In addition, the resident farmer was assumed 
to get a substantial portion of their food from the WJN Site. This is also not likely to 
occur. 

Leaching of radionuclides from surface soil and subsequent transport to surface water and 
ground water was not partitioned. All the radioactivity leached from the surface soil was 
assumed to be transported to the 885-foot layer and then transported to surface water, 
exposing the resident farmer through the aquatic foods pathway. In addition, all the 
radioactivity leached from the surface soil was assumed to be transported to the 805-foot 
layer and then transported to a well, exposing the resident farmer through drinking water 
and other water dependent pathways. The radiation doses from these two routes of 
exposure were added, which overestimates the radiation dose to the resident farmer. 

The Upper Area and Filter Bed Area were assumed to contain residual radioactivity to a 
depth of 20 feet. In reality, residual radioactivity is not present to this depth over the 
entire Upper Area and Filter Bed Area. 

All residual radioactivity was assumed to be present at the surface with no cover. In 
reality, much of this residual radioactivity is present below the surface and is covered by 
clean soil or by soil with lower radionuclide concentrations. 

The radiation doses from St-90 in the 805-foot layer were assumed to be constant over 
the assessment period, which was 1,000 years. Given the half-life of Sr-90, 28.6 years, 
this is not likely to occur. 

Based on these considerations, the actual radiation to a person who occupied the WJN Site would 
likely be less than 20.6 mredyr.  
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R016 

~ a i 6  

... 

... 
~~~ 

i . 6  5 t E- I F 
. .. .Fed  ., . . 





... 

... 
~~. 

,180 9002/ 

pasn -7:" 
pas" ;ou 
pasn ..ou 
pa5n -.ou 
pas" io" 
pasn 10" 
pasr 30" 
pasr. 1ou 
pasv 20" 
pasn :ou 
pasr 20" 
pas" 10" 

pas" io" 
pas" 30" 
pas" 30" 
pas" ,O" 

pas" 10" 
pasr 7.0" 

pasn 30" 
pas- 20" 
pi.*? 30" 

pasr :ou 
pasn 20" 

pasr. 1ou 

C0+30OC'I 
IO-300S'Z 
10-3000'< 
10-3000' L 

10-3000P 
10+300C'E 
bo-3000'1 
f01300P'G 

0013O00'0 
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Page 31 



5 1 : e - S p e c i f i c  

Me"" I p a r a m e t e r  

C14 
C14 
C14 
C14 
C14 
C14 
C14 

F r a c t i o n  of v e q e r a a o n  C a r b o n  from air 
C-14 e v a s ~ c n  layer t h i c k n e s s  in soil (rn) 
c-14 e v a s i o n  f l u x  race f r o m  scil 11/secl 
C-12 e v a s i o n  f l u x  r a t e  from soil I l f s e c !  
f r a c t i o n  o f  g r a i n  in beef c a t t l e  f e e d  
F r a c t i o n  of grain i n  m i l k  cow f e e d  
DCF C o r r e c t i o n  fac:or f o r  g a s e c s  f o r m s  o f  C 1 4  

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

1.000EiOO 
4.500Ei01 

n o t  used 
n o r  used 
n o t  u s e d  
noL used 
n o t  u s e d  
n$C ilsed 

d s e d  
n o t  u s e d  
n o t  used 
nor used 
no-. s e d  
no'-  sed 
no:  sed 
no: d i e d  
n o >  i s e d  
nci J s t d  

1024 
:i 

2 5 :  

S t o r a g e  t i m e s  o f  c o n t a m i n a t e d  f o o d s t u f f s  I d a y s l :  
F r u i z s ,  " o n - l e a f y  v e g e t a b l e s .  a n d  g r a i n  

Milk 
Meat a n d  p o ' ~ l r r y  
f i s h  
Crustacea a n d  m a l l J s k s  
Well w a t e r  
S,Jrface water 
L i v e s t o c k  f o d d e r  

L e a f y  veqe:ables 

l.OOOEi03 
4 . 5 0 0 E i O 1  

1.500E-01 
2.400E100 
4.000E-01 
1.000E-01 
5 .000E-32  
3 . 0 0 0 E - 3 2  

2 .000E-06  
3.000E-3: 
Z.000E-36 
2.000€+0,'1 
5 . 0 0 0 E - 0 1  
2.500E1OC 
0.000EiSC 

- 1 . O I O E i 3 O  
2.53'3E-83: 
1 . 5 3 0 E - ) :  

... 

... 

... 

R021 
R021 
R021 
R021 
R021 
ROZ1 
R021 
R02l 
RO2l 
RO21 
R021 
RO2l 
RO21 
R021 
RO21 
ROZ1 
R021 

TITL 
TITL 
TITL 

Thickness o f  b u i l d i n g  f o u n d a t i o n  Iml 
Bulk d e n s i t y  o f  b u i l d i n g  f o u n d a t i o n  (q/cm"31 
T o t a l  p o r o s i t y  of t h e  cover m a t e r i a l  
T o t a l  p o r o s i t y  o f  t h e  b u i l d i n g  f o u n d a t i o n  
Vo1me:ric water conrent  o f  :he cover m a t e r i a l  
V o l i i i p e z r ~ c  wazer c3nZent  of :he f o u n d a t i o n  
D i f f u s i o n  C o e f f i ~ i e n L  f o r  r a d o n  gas l rn/secl:  

i n  cover m a t e r i a l  
i n  f o u n d a t i o n  material 
in c o n i a m i n a t e d  zone 5011 

Radon v e r t i c a l  dimension o f  m i x i n g  l m l  
A v e r a g e  b s i l d i n g  a i r  exchange rate I l f h r )  
H e i g h t  of zhe bdilding (room! ( m i  
B J i l d i n g  i n t e r i o r  area f a c t o r  
B i i i l d i n q  d e p t h   elo ow g r o i n d  Surface i m l  
E m a n a t i n g  power  of Rn-222 gas 
Emanating cower of  Rn-220 gas 

Number o f  g r a p h i c a l  t i m e  points 
Maximiim number 3f ;n:egrat ion p o i n z s  f o r  dose 
Maximsm n u m b e r  o f  i n t e g r a t i o n  points f o r  rlsk 

FLOOR1 
DENSFL 
T PCV 
TPFL 
ifi2OC. 
PB22.F: 

... 
DIFfL 
DiFCZ 
HMiX 
REXG 
H R M  

... 

... 

... 

... 

. _ ~  
~.. 

... 
~.. 
... 

RESRAD, ver510n 5 . 3  :% ;mi: = 1 8 0  d a y s  0 6 / 2 8 / 2 0 G 6  3 8 : 4 8  Pa?? I? 
Summary : upper Ereas Resident F a r n e r  Scenarls  In0 agilatic f o o d !  
File : '~pper-areas.:ad 



Pathway 

1 -- en:erna1 gamma 
2 -- r n h a l a a o n  (w:o radon1 
1 -- plant 1nges:ion 
4 - -  meat I n g e s ~ l o n  
5 -- milk ingestion 
6 -- agialic foods 
I -- d r i n k i n g  wa:ez 
8 -- soil ingestion 
9 -- radon 
Find peak p a t h w a y  doses 

Total Dose TDOSEI:), mrern/yr 

Tozal MiX:Jre Sum Mi:) = Fraction of B a s ~ c  Dose Limit R e c e i v e d  a i  T i w  , '  ! Basic Radiation Dose L i m i t  = 2.500EtOi rnrem/yr  

u*er se1ectron 

a c t I ve 
a c a a e  
a c t s v e  
aCtiYe 
active 

suppressed 
aCtl"e 
aCtlYe 

suppressed 
aCtl"e 

t (years): 0.000Ei00 1 . 0 0 0 E i 0 0  3 . 0 0 0 E i 0 0  1.000EL01 3 . 0 @ 0 2 + 0 1  1.003Ei02 ? . 1 4 0 2 + 3 i  3.511E-22 - . 3 1 0 i ~ 0 2  1.33CE*j? 
TDOSEi'.): 3.995Ei00 3 . 8 9 3 E t 0 0  3 . 6 9 8 E i 0 0  3.104E100 1 . 9 2 f l E l 0 0  4 . 3 4 5 E - 0 1  ?.?48E-01 5,iL?E-:2 2.391Eli: 1 . 2 3 9 E * 3 C  

M i t i :  1 .59f lE-01 1 . 5 5 7 6 - 0 1  1 . 4 7 9 E - 0 i  1 . 2 4 2 6 - 0 1  7 .714E-02 1.'?8E-C2 : .333E-O;  2.A::E-:? 9 . 5 5 4 E - L i  4.F2LZ-Ii 
Maximum TDOSEltI: 3 . 9 9 5 E l 0 0  mrem/yr a: t = 0.000Ei00 y e a r s  
RESRAD, Version 6 . 3  Tb Limi: = 1 8 0  days 0 6 / 2 8 / 2 0 0 6  0 8 : 4 8  P a g e  i i  
Summary : U p p e r  Areas Resident Farmer Scenario (no aqua:lc food) 
File : upper_areas.rad 

-?:a; Dose Contributions TDOSEIi 1 for IndmidJal a i t i i c n , c l i i e 6  C I :  a::; i'l:'-F 161 
ks mrem/yr and Frac of  Total Dose i t  : = C . C O U Z + C C  >'e 

water :odependent Pa:hways I I n h a l a ' . i i n  rncl,dei r a d  
Zroxnd Inha1a:ion Radon Plan: XDa' I K l i k  5C-L 

Radro- 
? Nucllde m r e m y r  frac:. nrem/yr fraci. mrem/yr fracz. mrern/yr  f ra i ' . .  m : ~ r n i y r  : r z c ~  . 7117 ,': frac:. i~rer ' ; :  ::a::. 
% 
Y 
'0 



A n - 2 4 1  2.100E-03 0.0005 2.821E-03 0.0007 0.00OE+00 0.0000 5.l08E-02 0.3128 5 . 2 4 9 C - S 4  5 .  E - 3 5  '3.3000 ? . : Z < i -  
Co-60 2.020E-02 0.0071 5.149E-08 0.0000 C.OOOE+QO 0 . 0 0 0 0  1.116E-03 0 . 3 0 0 3  E 4 5  0.9000 2.144~- 
C s - 1 3 7  2.380Ei00 0.5958 3.011E-06 0.0000 C.OOOE+00 0.0000 4.163E-01 0.1042 E-01 0.0298 1.63'2- 
Eu-152 2.041E-01 O.O711 1.210E-06 0.0000 0.000E+00 0,0000 1.957E-04 0.3005 €- ' I6  0.0000 i.23iE- 

1 .  6-iE- 
i.3;5E- 

Eu-154 2.860E-02 0.0072 i.443E-0- C.0000 0.000E+00 0.0030 2.658E-05 0.3000 5.159E-Si 5.C0C; I.-?iE-O' 0.3000 
Fu-238 1.363E-07 0 . 0 3 0 3  4.652E-05 0.0000 0.000Et00 0.0000 8.38?E-04 0.3'302 1.-23E-'3Z C . C O C l  L.<Z?E-O- 0.0000 
Pu-239 8.436E-05 0.0000 i.638E-Ci 0.0004 0.000E~00 0.0000 2.986E-02 0 . 3 0 7 5  5.135E-04 
Fu-241 1.360E-05 0.0300 2.865E-04 0.0001 O.OOOE+OC 0.0000 5.243E-03 0.301? 1.,:5-€-'3< 
S r -90  3.T34E-04 0.0301 2.681E-06 0.0000 0.000E+00 0.0000 2.07lE-01 3.5519 4.l41E-02 r-- c . 0 3 3 1  - - 
Total 2.723Ei00 0.6818 4.800E-03 0,0012 @.000E+00 0.0000 7.118E-01 0.1782 4.97;E-01 :.?:?E-01 0.0329 

T a f a i  Dose Contributions TDOSEii.p.51 for Individual Radiondclides ( 1 1  anc Fa:hrays (p i  
4 s  mremlyr and Fraction of T5tal Dose A: : = 0 . 0 0 0 E 1 0 0  y e a r s  

Water Dependent Pa thways  
water F i s h  Radon Plan: Clea. Mil< 

Radio- 
Nuclide mremiyr frac:. mrerniyr  frac:. mrem/yr t r a c t .  nrern/yr t r a c i .  mrem/yr I ra?: .  

An-241 0.000Ei00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.00OEiOO 0.0000 3.000EA00 0.3 
Co-60 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.00OEtOC 0.0 3 C O E i S O  G.CO00 
cs-137 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 5.0000 0.000Ei00 0.0 
Eu-152 0.000EiOO 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 5.000Ei00 0 . 0 3 0 5  
Eu-154 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 3.000E100 0.000'3 
Pu-238 0.000Et00 0 . 0 0 0 0  0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000E+00 0.0030 
Fu-239 0 . 0 0 0 E t 0 0  0,0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0030 
Pu-241 0.000E+00 0,0000 0.000Et00 0,0000 O.OOOEtO0 0.0000 0.000Ei00 0,0000 0.000EA00 0 . 0 3 ' 3 9  
Sr-90 0.000Ei00 0.0000 0.000E+00 0 . U O 0 0  0.000E+00 0.0300 0.000Ei00 0.0030 ?.OOOEAOC 0. +:E 0.cOOC 

Total 0.000E100 0.0000 0.000EIOO 0.0000 0.000E100 0.0000 0.000EiOO 0 . 0 0 D l  0 . 3 3 0 E i 0 ' 2  C .  E - I C  3 . c 3 3 , :  
+Sum of all wazor independent and dependent pathways .  
RESRAD, Version 5 . 3  T* Limif = 180 days 36/28/2005 38:48 Page 16 
Summary : Upper A r e a s  Resident Farmer Scenario In0 aquatic food) 
File : u~per-areas.rad 

- - - 

Tara ;  Dose C~ntrlbution~ TD0Siii.p. :l t a r  i n d r v i d m l  i a t i i s n r c l i d e s  I / ' #  ?is3 

.As rnrernfyr a n d  Fractron o f  Total Dose A: . = : . ' 3C1E*C:  y" 
water Independent ?a'.b.ways ( I n h a i a ' . i a n  PXC: rd-i r i  

Ground Inhalation R a d m  ?:an: :.!ea [Mi;< 

Radio- 
Nuclide miem:yr f r a c t .  nremiyr frac:. mrPm/y: f i a c i .  nremiyr irac:. mre l ' x ' :  ::a?:. Tren .4r irac:. 

Am-241 2.091E-03 0.0005 2.809E-03 0 . 3 0 0 1  0.000Ei00 0.0000 5.087E-02 0::13: 5 . 2 2 - E - 3 4  C.1;3C: : .??~,€-835 ' 3 . 0 ; 3 0  
Co-60 2.4'3E-02 0.0064 4.5i4E-08 0.~000 0.000Ei00 0.0000 9.782E-04 0.C302 ?.25OE-01 3.552; . . l : i E - O i  9.02:: 
Cs-137 2.326Ei00 0.59'4 2.342E-05 C.3300 0.000Ei00 0.0000 4.068E-01 0 . 1 ' 3 4 5  :.55-€-,21 3.05:; u i  b.u29E . ,~ 

~ E.-. ", - 
Eu-152 2.697E-01 0.0691 L14RE-06 C.OOOO 0.000Ei00 0.5000 i.858E-04 0.0000 2.5 
Eu-154 2.553E-02 0.0068 1.334E-07 C.0000 0.000Ei00 0.0000 2.457E-05 0.C3OC 4 .  
Pu-238 1.352E-07 0.0000 4.515E-ii 0.0000 0.000Ei00 0.0000 8.321E-04 0.0002 > .  
~ ~ - 2 3 9  a.435E-06 o.oooo 1.538~-03 0.0004 O.OOOE+OO u.oooo 2.905~-02 o . a ? r -  i. - J 6  C.003: 
Pu-241 3.0E2E-05 0 . 0 ' 3 0 0  2.956E-04 0.0001 0.000Ei00 0,0000 5.424E-03 0 . 3 0 i 4  1. E Sr-90 3.540E-04 0 . 0 0 0 l  2.613E-C5 0.0000 0 . 0 0 0 E i O O  0.0000 2.019E-0: C.3519 4 .  

P 
0 

W 

- .  .- 
I _ _ ^  



- - - - 
i"E. , j1  0 . c 2 3 , :  . .  To:al 2.549EI00 0 . 6 8 0 5  4. '97E-03 0.0012 0.000Ei00 0.0000 6.958E-01 0.lTQ0 ?.?R?E-O? ~. 

To:al Dzae : a n t r i b ' d t i o n s  TDOSEll.p.ti for Indivldla; R a d ~ c n ~ c l r d e r  ( 1 '  i n 3  .hi:;$ le)  
>.s mrem/yr and F r a c t ~ o n  of T o t a l  Dose k t  : = 1 . 0 , 3 , 3 E + C C  :idis 

Water Dependen: Pa'.hrays 
wa:er FLsh Radon P l a n  :.le*'. L l <  

Radio-  
U u c l i d e  mrern/yr  f rac- . .  nremjyr f r a c t .  m r e m / y r  f r a c t .  mrem/yr C I ~ C L .  mrem;)r 

A n - 2 4 1  0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0'300 0 . 2 0 0 € + ' 3 3  

cs-137 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei03 ' 3 .  
Eu-152 0 .00@E+00  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.C000 0 . 0 0 0 E i 0 0  0. 
Ei-154 0.000Et00 0,0000 0.000Ei30 0.0000 0.000E+00 0.0000 0.000Ei00 0. 
Pa-238 0.000EiQO 0.0000 0.00OEA30 0.0000 0.000E+00 0.0000 0.000Ei00 0. 
Pu-239 0.000Ei00 0.CO00 0.300Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0. 
Pa-241 0 . 0 0 0 E i 0 0  0.0000 0.000EiOO 0.0000 0.000E+00 0.0000 O.JOOEi00 0. 
Sr-90 0.000Ei00 0.0000 0.300Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0C3: 3.500E*0Cs 

Total 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00OEt00 0.0000 
*sum of a l l  water  independent  and dependent pathways .  
RESRAD, Version 6.3 T% L i m i t  = 1 8 0  days  06/28/2006 0 8 : 4 8  Page 11 
Summary : Upper Area5 R e s i d e n t  F a r m e r  Scenario Ino a q u a t i c  f o o d )  
File : upper-areas.rad 

co-60 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0 .000EtOO 0.0000 ,0E+33 0 . 0 c 3 0  

- - - - - 

T o t a l  Dose C o n t r i b u t i o n s  T D O S E ( i , p , t )  f o r  I n d r v i d u a l  R a d l o n d c l i d e s  ( 1 1  a,nd F i ' .n*d?s  Is) 
A i  mrem/yr and F r a c t i o n  o f  T o t a l  Dose A: '. = 3.00CStGO , e a r s  

Water independen: P a t h w a y s  (1nhala: ion exc:~dei rain?., 
Gro.md InhalaLion Radon Plan: 3F?.'~ r1i.s 

Radio-  
Nuclide rnrem/yr  f r a c t .  mremlyr fract. m r e m / y r  fract. miem/yr t r a c ; .  m r e m . y r  Crac:. ~ : * r n ' y r  frac:. 

Am-241 
C o - 6 0  
c s - 1 3 7  

2.074E-03 0.0006 2.785E-03 
1.901E-02 0.0051 3.470E-08 
2.221Ei00 0.6004 2.805E-06 

Eu-152 2.431E-51 0 . 0 6 5 7  1.035E-06 
Eu-154 2.264E-22 0.0'361 1 . 1 3 9 E - 0 -  
Pu-238 1.33lE-0' 2.0000 4 . 5 4 3 E - 0 5  

,0008 0.000Et00 0.0000 5.044E-02 
. D O 0 0  0 . 0 0 0 E + 0 0  0.0000 7.519E-04 
,0000 0.00OEi00 0.0000 3 . 8 8 4 E - 0 1  
,0000 0 . 0 0 0 E i 0 0  0.0000 1.674E-C4 
,0000 o.ooo~i0a o.oooo 2.098~-05 
,0000 0 . 0 0 0 E i 0 0  0.0000 8.190E-04 

Ps-235 8 . 4 3 4 E - 0 6  : . 0 0 U 0  1.538E-03 0.0004 0.000Ei00 0.0003 2.985E-02 
P u - 2 4 1  6 .181E-05  0 . 0 3 0 ' 3  3.152E-04 0.0001 0.000Ei00 0.0000 5.755E-03 
Sr-90 3 . 4 5 8 ~ - 0 4  0.0301 2.483E-35 0.0000 0.000E+00 0.0000 1.918E-01 

0 . C 1 3 6  5.183E-34 
0.0002 ?.CUE-04 

53.1 



A m - 2 4 1  0.000Ec00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000E*00 0.3000 O . i l O O E ~ 0 0  

Cs-137 0.000Et00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 L O O O E ~ O O  
Eu-152 0.000Ei00 0.0300 O.GSOE+OO C.0000 0.000E+00 0.0000 0.000Ei00 0.OC00 

Pu-238 0.000Ei00 0.0000 O.000EICO 3.3000 0.000Ei00 0.0000 0.300Ei00 3.0003 

CO-60 O.OOOE+OO o.00:~ O.O~:E~~JO 0.o0on ~.::oE+~o 0.0000 o . o o n ~ ~ o o  0.3000 O . O O O E - O O  

~ u - 1 5 4  O.O:OE+OO o.nooo O.OOOE+OO o.oooo :.oon~+oo o.0000 o . o o a ~ + n o  , ~ . O O O O  

~"-239 O . O O O E + ~ O  o.0000 n . 3 o o E + c c  o . o o o o  0.00n~tno o.onou O.OOQE+OO 0.0003 
~2-241 o.ooo~+nn 0.0000 n.0cnEin3 O.OOOO o . o n o ~ + o o  o.oooo ~.::~E+oo 0.0003 
SI-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EIOO 0.0000 0.000E+00 0.3000 

T o t a l  0.000E100 0 . 0 0 0 0  0.000E+00 0.0000 0.000E+00 0.0000 O.OOOELOO 0.0003 
+Sum of all water independent and dependent pathways. 

Summary : Upper A r e a s  Residenr Farmer Scenario In0 a q u a t i c  food1 
File : apper ~ areas.rad 

RESRAD, V e r s i o n  6.3 Tb L i m i :  = 180 days 06/28/2006 08:48 18 

Toial Dose Contrlbdtlans TDOSEli,p.tl for Indivrdua: R a d r o n d c i i d e s  1 1 :  d n c  
.As mren/yr and Fraction oC Toial Dose : = 1.CCOfl:l y e a ~ s  

Wate r  Independen: Pathways 1Inhala:isn e x c l i d e s  rad-r! 
Ground inhalation Radon Plan: 'lea: 

Radio- 
Nuclide rnrern/yr fract. rn rem/yr  f r a c t .  mrern/yr f r a c t .  mrern/yr Crac:. miem/yr f r a c  ... 

Am-241 2.013E-03 0.0006 2 . 7 0 4 E - 0 3  0 . 0 0 0 9  0.000Ei00 0.0000 4.896E-02 0.0158 5.032E-04 0.0002 
Co-60 7.568E-03 0.0024 1.382E-08 0.0000 0.000Ei00 0.0000 2.994E-04 0.0001 1.510E-04 0.000i 

n z s r i y r  trac:. 

i.5'1E-05 0.0000 
1.929E-05 0.CO00 

5311 

mrerni,: zrac:. 

1.691E-03 S.0025 
5.888E-0- C.OOOO 

. 0 0 0 4  Cs-137 1.889E+00 0.6084 2.389E-06 0.0000 0.000Et00 0.0000 3.304E-01 0.1064 2.989E-01 2 3.C304 1.294E-0;  
Eu-152 1.688E-01 0.0544 7.188E-0' 0.0000 0.000Et00 0.0000 1.163E-04 C.OOOO 2.256E-05 
Eu-154 1.304E-02 0.0042 5.560E-38 0.0000 0.000E+00 0.0000 i.208E-05 0.5003 2. 

Pu-239 8 . 4 3 1 E - 0 6  0.000C 1 . 6 3 ' E - 0 3  0.0005 0.000E100 5.0000 2.984E-02 0 . 3 0 9 6  6.:?2E-34 6 3.C00C 4.58EE- 
Pu-241 1.483E-04 0.0000 3.648E-04 0,0001 0.000Et00 0.0000 6.541E-03 0.0021 Li03E-04 ?E-05 0.C000 1 . 2 4 3 E -  

PU-238 ~ . z s ~ E - o ~  0.0003 4.298~-05 o.nooc n.n:oE+oo 3.0000 '.i48~-04 ii.3oci 1 .  

?E-CI 0.3031 S . 4 1 1 E - j i  

Pu-238 0.000Ei00 0.0000 1?.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.3000 0.000E~Od 3 . C 3 C C  
2 Pu-239 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000EiOO 0,0000 0.000Ei00 0.0000 0.000E*OC 3 . 5 3 C 2  

pu-241 o . n n n ~ + o o  o.noo: n.CooE+an O.OOO: ~.OOOE+:O o.oooo O.OQOE+:G o . o o ~ ? c  O.OOCE&OC o.?:c~': m m 
e 
N 



Sr-90 0 . 0 0 J E i 0 3  3.08100 0.30Ei0: 3.0000 0.000EiCO 0.0300 0 . 0 0 0 E + 0 0  0.000C ; . . 7 0 0 € * 0 3  0 . '  

Total 0.000EIOO 0.0000 0.000EiO0 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  C . ' 3 0 0 C  C . ' l 0 ' 3 E A 0 0  5. 
'Sum of all wa:er independen: and dependen: pathways .  
RESRAD, Version 5.3 Ts, Limt = 180 days 06/28/2006 0 8 : 4 8  Page i 3  
Summary : upper Areas Reside": Farmer Scenario I n 0  aqua:ic food1 
F i l e  : '~'p?er areas. rad 

- - - - - 

- 

7oza l  Dose Conzributions TDOSEli,p.:l tor Individial Rad1  
A s  mrern/yr and Frac:ion o f  T o t a l  Dose A: L i 

Water Independen: Pathways (1nhala:isn ek 
Ground I n h a h t i o n  Radon Plant Mea: 

Radio- 
Nuclide rnrerniyr Erac:. m:em/yr  fract. m r e m i i r  fract. mrerniyr IracL. rnremj :~ :  I r a : : .  

Am-241 1.849E-03 0.0013 2 . 4 8 4 5 - 3 3  0.0013 0 . 0 0 0 E t 0 0  0.0000 4.498E-02 0.0233 l . i i i E - , 2 4  O . " ; ; Z  
Co-60 5.449E-04 0.0003 9.947f-10 0.0000 0 . 0 0 0 E + 0 0  0.0000 2 .156E-05  0.GCC3 1.i59i-SC ' 3 . : : : :  
Cs-137 1.190E+00 0.6169 1.505E-06 0.0000 0 , 0 @ 0 E + 0 0  0.0000 2.08:E-01 0.1L:9 1.815E-C: 3 . b 3 4 :  
Eu-152 5.960E-02 0.0309 2.537E-07 0.0000 0 . 0 0 0 E i 0 0  0.0000 4 .104E-05  0 . 0 3 0 3  ' . 3 6 5 S - 5 5  0 . C ' X C  
Eu-154 2 . 6 9 4 E - 0 3  0.0014 1.356E-08 0.0000 0.000€+00 0.0000 2.497E-06 0.0C30 4.E4;f-3' 'I. 
Pu-238 1.075E-07 0.0000 3.668E-05 0.0000 0.000Et00 0.0000 6 .612E-04  0.0003 1 . 2 5 9 E - 2 5  0. 
Pu-239 8.422E-06 0.0000 1.636E-03 0.0008 0.000Et00 0.0000 2.981E-02 0.0155 5.125E-04 0.C0 
Pu-241 2.679E-04 0.0001 4.230E-04 0.0002 0.000Ei00 0.0000 7.674E-03 0.0040 9.112E-05 0 .Cz I  
Sr -90  1.734E-04 0.0001 1.245E-06 0.0000 O.0OOEtOO 0.0000 9.618E-02 0.0499 1.941E-32 0.0101 

Total 1.255Ei00 0.6506 4.582E-03 0.0024 0.000E+00 0.0000 3 . 8 7 4 E - 0 1  0.2004 2.026E-01 0.1050 
- -- - - 

Total Dose Contributlon~ TDOSE(l.p,tI for Individual R a d . o n i c l ~ d e s  / I1  and 
As mremlyr and Fraction o f  Total Dose >.: L = 3 . 0 C O Z i 3 1  ilar? 

Water Dependent Pa:hvays 
Water F i s h  Radon Plant Mea 

Radio- 
Nuclide m r e m l y r  fract. mremlyr fract. m r e m l y r  frac:. rnrem/yr CracL. m r e n l j r  t rnc : .  

Am-241 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.000 
Co-60 0.000Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.000 
Cs-13- 0.GOCEiCO 0.5000 0.00OEi00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.COO 
Eu-152  0.000Ei00 0.0000 0.'300E+Oi 3.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  '1.000 
E u - 1 5 4  0.000EiDO 11.0300 '3.'330ELOC 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E + 0 0  ' j . ' 3 0 0  
Pu-238  0.000Ei00 0.000S S . 0 0 0 E + 0 0  0.0000 0.000Ei00 0 . 0 0 ' 3 0  0.000E.00 0.0CC 
Pu-239 0.000Ei00 0.0000 'l.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.000 
P u - 2 4 1  0.000Ei00 0.3C00 O.OCOEIO0 3.0000 0.000E+00 0.0300 0.000E+00 T O 0 0  
Sr-90 0.?00E+00 0.0030 3 . 0 C O E - 0 0  0.0000 0.000Ei00 0.0000 @.000E+00 O . ' : , C O  

Total 9 . 0 0 0 E t O 0  3.000C 3 . 3 0 0 E i 0 0  C.0000 0 . 0 0 0 E 1 0 0  3.0COO 3.00OElOO C.2082 
' S ' m  of a l l  'water independen: ard decendenr p a t h w a y s .  
RESRAD, . Je rs izn  6 . 3  TZ Limi: = le0 days  06liEI2005 08:48 Pa?? il 
Summary ; upper Areas Residen: F a i r e r  Scenario Ins a q u a z i c  t o o d l  
File : ,va-er-aieas. rad 

- - - - 

z 
% T o ~ a l  Dose Con~rib~tions l D O S E i i , p ,  :I t o r  Indrvidaal R d d i 2 n r ' : 1 . 1 5 s  i r c  
e 
w 

4 . 1 5 Z E - 0 6  0.0000 
S . 7 5 4 t - 0 3  0.0030 

6.522E-02 0 . 0 3 3 8  
-- 
F 3 ' . h i 3 y s  r c i  

i "1E.j- ".CGC9 - 
: . 0 3 5E- 2 Z I . C ; C 1 
4 . 5 8 2 E - 0 2  C.0024 
1.205E-03 C.0005 
5.044E-05 0.0000 

1 . 3 9 3 E - 0 2  0.0C-2 
- 



A s  mrem/yr  and frac:ion o f  T o t a l  Dose A: : = 1 . 0 0 0 E ~ C 2  y e a r s  
Water Independeni P a t h w a y s  I I n h a l a L i o n  .-ncl~des rado?. ;  

Ground I n h a l a c i o n  Radon P l a n t  X'a: M L I I <  5-11 
Radio- 
Nuclide mrem/yr fract. m r e m i y r  f r a c t .  mremiyr fract. mrern/yr f:ac:. m r e m j y r  tiac.. m:? . ' y r  tiac:. mrern'ir irac:. 

Am-241 
eo-50 
Cs-137  
Eu-152 
€ 3 - 1 5 4  

Pii-239 
Pu-241 
sr-90 

~ ~ - 2 3 8  

1.37SE-03 
5 . 4 5 7 E - 0 8  
2.358E-01 
1.558E-03 
1.08lE-05 

8 . 3 9 1 E - 0 6  
2.555E-04 
2.895E-05 

6 . 1 7 6 ~ - 0 8  

0.0032 
0.0000 
0.5428 
0 . 0 0 3 6  
0.0000 
0.0000 
0.0000 
0.0005 
0.0001 

1.845E-03 
9.952E-I4 
2 . 9 8 4 E - 0 '  
6.632E-09 
5.441E-11 
2 . 1 0 6 E - 0 5  
1.629E-03 
3.585E-04 
2.078E-0- 

0 . 0 0 4 2  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0 0 3 7  
0.0008 
0.0000 

O.QOOEi00 
0.000E+00 
0.000EiO0 
0.000Ei00 
0.000Ei00 
0.00OEi00 
0.000Ei00 
O.O0OE+00 
0.000Ei00 

,0000 3.344E-02 
,0000 2.159E-09 
,0000 4.125E-02 
,0000 1.073E-06 
.0000 1.002E-08 
.0000 3.797E-04 
,0000 2.969E-02 
,0000 6.497E-03 
,0000 1.606E-02 

.0769 
,0000 
.0949 
.0000 
.0000 
.0009 
,0683 
, 0 1 5 0  
, 0 3 7 3  

,9595-05 C.3000 5.24-E-03 2.0121 
.39E;E-10 0.0000 4.245E-ii 3 . 0 0 0 3  
.l'QE-02 S.0Z71 1.522E-434 3.0004 

- - - 
T o t a l  2.391E-01 0.5502 3 . P 5 4 E - 0 3  0.0089 0.000EiOO 0.0000 1.2'3E-01 0 . 2 9 3 3  4 . C Y E - 3 2  ? . I ? 2 L '  

Total Dose C o n t r i b ' J i i o n s  TDOSE!i,p,tI f o r  I n d i v i d J a l  Radioniclides :i) a ? , ~  
AS rnrerniyr and Fraitlon of Total Dose .A: - = 1.COCZtOi j~2:: 

W a t e r  DependenL P a t h w a y s  
water F i s h  Radon ' IDZL 

Radio- 
x u c l i d e  mremiyr fracr. m r e m / y r  fract. mrem/yr f r a c t .  mrem/yr f r a c t .  mrern/yr trac: .  

Am-241 o.onn~+ao o.oooo O.OO~E+QO o.oooo O.GGOE+GQ 0.0000 O . O O O E + O O  o.oooo O.COOE+OG o . o o c i  
c0-5n O.OOOE+OO 0.0000 O.OQOE+OO o.aooo o . o o n ~ t o o  o.ooon O.OOGE+OO o.0000 O . C O @ E + O O  
cs-137 O.OOOE+GO 0.0000 O.OOOE+OG o . o o o o  O . O O O E + ~ ~  o.0000 O.OOOE+QO o.occo O.:O~E*OC 
~ ~ - 1 5 2  O . O O O E + O G  o.0000 o . n o o ~ + o o  c . 0 0 0 0  O . ~ O O E + O O  0.0000 C.OQOE+QO 0 . 0 0 ~ 3  L : ~ ~ E ~ S ~ G  
E"-154 O.OOOE+OO o.ooon O.OOOE+GO G.OGQQ O.OOQE+OO o.oooo C . ~ O O E + O ~  0.0003 ~ . : O O E - ' > C  
~ ~ - 2 3 8  O.OOGE+OO o.oooo O.OQOE+OO o.aooo O.OOOE+OO o.ooon O.OQQE+QQ 0 . 0 ~ ~  C.:~OE-GC 
~ " - 2 3 9  Q.OOOE+GO 0.0000 O.OOOE+OO o.oooo o . n a o ~ + a a  G.OOOO S.OOOE+OO o.oooo C.COGE-O~? 

sr-90 O.OOOE+GG G.OOOO O.OQOE+OQ o.oooo o . n o o ~ t o o  G.OOOO C.~QOE+QO o.ocoo ~ . ~ O O E + O C  
Pu-241 0.000Ei00 0.0000 0.000Ed00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 'O.DO3E+OC - - - = 
T o t a l  O.COOEi00 0 . 0 0 O C  0.00OEiG0 0.3000 0.000Ei00 0.0003 0 . 0 0 0 I ~ 0 0  G . G C 0 l  C .23SE- ' : '  ' C . 8  A;,: 2.1301, 
*Sum of all w a t e r  independen: a n d  d e p e n d e n t  p a t h w a y s .  
R E s m n ,  ve:slon 6.3 T* L i r n i i  = 180 days 0 6 / 2 @ ~ 2 0 C 5  06:4? Pap- :; 
Summary : Uppe: Areas Resicien! Farmer S c e n a r i g  (no aquatic food1 
File : .'??e: ~ areas.rad 

, c ', T3tal Dose Conzriburions TDOSE(i ,p ,  ti tor I n d i v i d l a l  R a d i o n ' d c l d e s  1 1 ,  ar.2 .~ 
As mremiyr  and frac:i>n of Total Dose b.: L ~ 1.14CZAOL : ' e + z s  

Water I n d e p e n d e n t  P a t h w a y s  lInhala'. .on r x c l . d e r  rai:n: 
Z r a l n d  1nha la : ron  Radon Plan:  Yea .  

Radio- 
N x l i d e  mremiyr frac:. mre rn jy r  fract. mrem/yr I r a c r .  m r e m l y r  trait. m : e d y r  Zra'::. :izv 

A m - 2 4 1  1.295E-03 0.C039 1.738E-03 3 . 0 0 5 2  0 . 0 0 0 E 1 0 0  0.0000 3.lilE-02 0.0941 3.247E-04 ' 
2 eo-60 8.551E-09 0.0000 i . 5 7 9 E - 1 4  3.0000 0.0COEt00 0.0000 3.422E-10 0.CCO0 1.540E-IS 

Cs-137 1.705Z-Gl 0 . 5 0 3 -  2.159E-07 3.0000 0.000Et03 0,0000 2 . 9 8 5 E - 0 2  C.82892 2.5lOE-02 00 
0 

P 
e 



0000'0 03+3000'0 

00030 00*3000'0 
0 000 .0 3 0 +30 0 0 ' 3 
c c 0 0 ' '2 0 0 -30 0 c ' 0 
3000'0 00*300C'0 



T'iS 

0000'0 
0000'0 
0000'0 
COOO'O 
0000'0 
0000'0 
cC00'0 
0C30'0 
C030'0 

0013000'3 
0 0+3000 ' 0 
00+3000'C 
00+3000'0 
00+3000'0 
00+3000'0 
00+300C'0 
00+3000'0 
00+3000'0 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0C00'0 

00+3000'0 
00+3000'0 
00+300@'0 
00+3000'0 
00+3000'0 
00+3000'0 
00+3000'0 
00*3000'0 
00+3000'0 

0000'0 
OOOC'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
@000'0 
0000'@ 

00~3000~0 
00*3000'0 
00+3000'0 
00+3000'0 
0OtiUCO'O 
00+3000'0 
00+3000'0 
00+3000' 0 
OUiZ000'0 

0000'0 
0000'0 
0000'0 
0000'0 
0000~0 
0000'0 
0000'0 
0000'0 
0000~0 

00+3000' 0 
00+3000'0 
0013000' 0 
00+?000'0 
00+3000'0 
30+3000'0 
00+3000'0 
03+3000~0 
00+3000'0 





*Sum of all water i c d e p e n d e n t  and dependen :  p a t h w a y s .  
RESRAD, ' l e rs10n 6 . 3  T* L i r n i r  = 180 d a y s  0 6 / 2 8 / 2 0 0 6  0 8 : 4 8  Paee 2 5  
Summary : Upper  Areas Resident F i r m e r  Scenario i n 0  aql ia t lc  food) 
F i l e  : I. 

Parent 
( i i  

Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
Co-60 
c5-137+u  
Eu-I52 
Eu-152 
Eu-152 
Eu-152 
Eu-154 
Pu-238 
PU-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-239  
PI-239 
Pu-239 
Pu-239 
Pu-239 
Pu-241 
Pu-241 
Pu-241 
p u - 2 4 1  
Pu-241 
P u - 2 4 1  
PJ- 2 4 1 +D 
Pu-241+D 
Pu-241+D 
Pu-2 4 1 AD 
Pi>-2 4 1 AD 

P r O d J C i  

l j l  

Am-241 
Np-237+D 
U-233 
Th-229rD 
ZDSRlji 
Zo-60 
Cs-137+D 
Eu-152  
Eu-152 
Gd-152 

Eu-154 
Pa-238 
Pu-238 
U-234 
Th-230 
Ra-22  6+D 
Pb- 2 1 0 + D 
ZDSRIji 
P'J- 2 3 9 
U-235+D 
Pa-231 
Ac-Z27+D 
ZDSRiji 
Pu-241 
Am-241 
Up-23TiD 
U-233 
Th-229ID 
ZDSRIjl 
P'>-241+D 
Np-23;iD 
3 - 2 3 3  
T ' I - 2 2 5 i D  
ZDSRI:! 

LDSRi?) 

T h r e a d  
Fraction 

1.00OEt00 
?.000E+00 
1.000Ei00 
1 .000E100  

1.000Ei00 
1 . 0 0 0 E A 0 0  
'.208E-01 
2.79ZE-01 
2.792E-01 

1.000Ei00 
1 . 8 4 0 E - 0 9  
1.000E+@O 
1 . 0 0 0 E + 0 0  
1.000E+00 

D o s e / S o u r c e  R a t i o s  Summed Over A11 ? a t ' l i a y s  
P a r e n t  and P r o g e n y  P r i n c i p a l  R a d l o n l c l l d e  CO~:IIZJ:IC~S Indrca..n; 

0.000Et00 1 . 0 0 0 E i 0 0  3.000EiQG 1.000Ei01 Z . 0 0 3 E - 5 1  i.3G3EiOi '. : 3 ; r b C ?  3.:3LiE*32 

8.003E-01 7 .969E-01  7 .902E-01  
2 .553E-06  7 . 9 4 3 E - 0 5  

D S R l i , t l  A t  Time i n  ' i-ars inrem y r i  (?:I si 

4 
1 

'.67@E-@i 
5 . 5 6 3 E - 0 5  
1.214E-11 

.957E-14 

.531E+00  

.152E+00  

.7?1E+OO 
,.626E-01 
. 557E-15  

. 5 7 1 ~ - 0 1  

I 

7.810EiC2 

.053E+00 9.539E-01 6.626E-01 2.339E-01 6.i13E-03 2.9LCE-22 :.63?E-0' 
.317E+00 3.990E+00 3.408Et00 1.963Ei00 4.056E-01 i.528E-03 5.3YOE-34 2 .314E-10  

1.26lE-09 1.251E-03 1.231E-09 1 . 1 6 5 E - 0 9  9.939E-10 5 . 7 3 5 E - 1 0  i.?C-5-10 1.159E-10 
6.852E-01 6 .197E-01  6.691E-01 6 . 3 2 9 E - 0 1  5.401E-01 3.101E-01 2.7-EE-31 5.354E-02 
2 .126E-07  6.486E-07 1 .511E-06  4.411E-06 1 .115E-05  2.878E-05 ? . ? ? - F - O C  4 i l 7 4 F - n 5  

1.000E+00 6.857E-15 1 . 0 l l E - 1 3  1.281E-12 3 .382E-11  
1.000Ei00 5 .579E-17  1.477E-15 3.296E-14 2 . 2 5 4 E - 1 2  

5.852E-01 6 . 7 9 7 E - 0 1  6.hqlE-Ol 6 1>9F-O1 ~ ~~ ~ ~ ~ ~~ ~ ~~~~ ~~ .. 
1.000Et00 7.605E-01 7.606E-01 7.505E-01 7.502E-01 
1.000Ei00 2.899E-10 8.738E-10 2 .040E-09  5.103E-09 
1 . 0 0 0 E i 0 0  7.089E-14 5 .284E-13  2.869E-12 2 .592E-11  
1.000E*@C 3 .212E-16  4 .216E-15  4.412E-14 1 .038E-12  

7.606E-01 7 5 0 6 E - 0 1  7.605E-01 '.602E-01 

2 . 9 0 7 E + C i  
1 .097E-C3 
2 .  @O?E-CE 
7.982E-i9 
2.90JEii: 
2.562E-44 
3.3>2E-;? 
5.711E-i!? 
2.445E-iB 
3.520€-:5 
3 .523E-15  
7.886E-27 
2 . 5 8 2 E - 1 2  
1 . 4 0 3 E - 0 3  
2 . 1 8 2 E - 0 5  
2 .084E-07  
3.065E-04 
2.323E-35 . 42-z . -3  

- .284E-;1 
3.030€-:- 

~. _ -  
a .358~-c5 

1.000EL30 1 .435E-02  1.367E-02 1.242E-02 8 . 8 6 3 E - 0 3  3 . 3 8 3 E - 0 3  1.:62E-P4 - . 5 1 7 € - 3 9  5 . 5 2 2 E - 1 5  

9E-05 3.552E-25 
1.000Ec30 6.325E-04 1.853E-03 4 . 1 0 9 E - 0 3  1 .035E-02  1 . 8 9 9 2 - 0 2  ;.SRFIE-:2 i 5.172E-03 2 . 2 - 4 E - 2 2  
;.000E+30 1.295E-09 9.464E-09 4 .963E-08  4 .004E-07  2 . 4 9 8 E - 3 5  i . 2 C 5 ~ - C 5  
l .COOEi00 2.629E-17 3.073E-16 2.975E-15 5.481E-14 :.231E-12 2.193E-1:  
1 .000E+00  4.057E-21 1.128E-19 2 .574E- iB  1.909E-16 : . I l > F . - I L  -.i42F-.- 

1.438E-02 1.552E-02 1 . 6 5 3 E - 0 1  1.9111 



S r - 9 0 + D  Sr-ROID 1.00CEiO0 9.956Ei00 9.704Et00 9.221E+OO 7.109Ei00 4.623EiC? i::?E-O: : . : ? c z - : ;  :.640E-0? 2.113~-53 -.dii~-;i 

The DSR incilldes c o n : r i b ' ~ t i o n s  frvm a s s o c i a t e d  [ h a l f - l i f e  0 1 6 0  days1 d a u g h ' . e r s .  

S i n g l e  R a d i o n u c l i d e  S o i l  G u i d e l i n e s  Gf;.:) _n ~ 7 1  1 
Basic R a d i a t i o n  Dose L i m i t  = 2.SOCE+Sl mrem,,,r 

Nuclide 
I l l  i= 0.000Ei00 1.000EiSO 3.000Ei00 1.000E~Ol 3.000EtOl :.OOOE+O2 1.140E-02 

A n - 2 4 1  3.124EiOl 3.131E+01 3.154Ei01 3.259Et01 3.548Et01 4.7:3E+01 5.S55EiOl 
co-50 2.551Ei00 3.023E+00 3.933Et00 9.878Ei00 1.372Ei02 1.37OEi06 6.642EiOC 
Cs-137 9.22OEI00 9.435E+00 9.883Et00 1.152EiOl 1.845Ei01 9.304ELOl 1.286Ei02 
Eu-152 6.259Ei00 5.593Er00 1.317Et00 1.053Ei01 2.984Ei01 1.142E103 2.36-EiOi 
Eu-154 5 . 7 9 1 E i 0 0  6.255Ei00 -.335E+00 1.274Ei01 S.i63E+01 1.536E+04 4 .  

~ 

Pu-238 3.649~toi 3.678~+01 3 . 7 3 7 ~ 4 1  3.950~+01 4.628~+01 R . ~ ~ ~ E - o I  P .  
Pu-239 3.287Et01 3.2ElEi01 3.287E+01 3.289Ei01 3.292E+01 3.305E~01 3. 
PU-241 i.668~+03 i.610~+03 ~ . S I Z E + O ~  i.301~+03 i.ii7~+03 1.3is~i03 i.i92~+0? 
5r-90  2.511E+00 2.576Ei00 2.711Et00 3.243Ei00 5.408E+00 3.239Ei01 4.533Ei01 

' A t  s p e c i f i c  a c t i v i t y  l i m i t  
- - 

Summed Dose/Source Ratios D S R 1 i . t )  i n  f m r e m / y r l  / lpCi/g) 
and S i n g l e  R a d i o n u c l i d e  S o i l  G u i d e l i n e s  G l i , t l  i n  pCi/g 

a t  t m i n  = iime of minimum single r a d i o n u c l i d e  s o i l  g u i d e l i n e  

N l c l i d e  Initial 'min D S R f i ,  m i n i  GIi,tmin) DSRli, m a x i  G f i .  :rnax' 
a n d  at tmax = time of maximum t o t a l  d o s e  = 0.000E+00 y e a r s  

l i i  ipCi . 'g l  1 y e a r s i  I p c i i u i  l?Cl, g, 

Am-241 8.07OE-02 782 + 2 3.020E+Oi 8.278E-01 8.003E-Gi 3.124Ei01 
Co-50 3.18OE-03 0.000Ei00 9.432Et00 2.55iE100 9.432E+00 2.651EiSO 
Cs-137 1.210Ei00 0.000Ei00 2.7llEi00 9.220E+00 2.111Ei00 9.220E.00 
Eu-152 7.1202-02 3 . 0 0 0 E i 0 0  3.994Ei00 5.259Ei00 3.934Ei00 6.2iDE100 
Eu-154 5.650E-03 0.000Ei00 4.317Et00 5.791Ei00 4.311Ei00 5.751E+00 
Pu-238 1.5!0E-03 O.COOEi00 i.652E-01 3.149E101 1.852E-0: ? . 6 4 9 E + @ l  
Fu-239 4 . 8 4 0 E - 3 2  0.000~+00 -.505E-01 3.287Ei01 :.5@5E-01 3.2i-E+C1 
Pu-241 4.320E-01 837 i 2 8.002E-01 3.124EiG: 1.439i-02 1.66?E~C3 
Sr-90 2.630E-02 0.000Ei30 9.956Ei00 2.5llEi00 9 . 9 5 5 E i 0 0  2.i:lE+9C 



Am-241 A m - 2 4 1  1.000Ei00 
An-241 P'.-241 1.000Ei00 
Am-241 ZDOSE i ;  I 
Np-23' Am-24: 1.000E*UO 
Np-23- Pa-241 1.000Ei00 
Np-237 Fa-24: 2.4513E.-05 
Np-237 ZDOSE i ;  1 
U-233 A m - 2 4 1  1.000E40 
U-233 F u - 2 4 1  1.000E+00 
U-233 Pu-24: 2 . 4 5 0 E - 0 5  
U-233 ZDOSE 1 7  I 
Th-229 Am-241 1 . 0 0 0 E + 0 0  
Th-229 Pu-241 1.000Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 ZDOSElil 
co-60 co-50 1.000Ei00 
cs-137 cs-137 1.000Ei30 
Eu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2.752E-01 
Eu-152 ZDOSEi;) 
Gd-152 Eu-152 
€"-I54 €"-I54 
Pu-238 Pu-238 

Ra-226  Fu-238 
Pb-210 Fu-238 
PA-239 Fu-239 
U-235 Pu-239 
Pa-231 Pu-235 
A~-227 ~ ~ - 2 3 9  

.792E-01 

.000E+00 

.840E-05 

.00OE+00 

.000E+00 

.000E+00 
,000Et00 
.000E+00 
. O O O E * O C  
.000E+00 
.000E+00 
.000E+00 

2.066E-01 6.452E-01 l.531E-06 4.663E-05 1 .359E-25  4 . 0 - 2 E - 0 5  
4.840E-I5 
1 .136E-17  
6 . 2 7 2 E - 1 3  
4 .852E-15  
9 . 8 5 7 E - I 9  
1 . -53E-21  
1.281E-22 
9. E5E-19 
2.599E-02 

2.050E-01 
1,940E-02 

3.2ei~i00 

2.708E-14 
l . 3 2 7 E - 1 6  
3 . 4 6 2 E - 1 8  
2 .?22E-14 
1.365E-17 
4.872E-ZO 
1.762E-21 
1.314E-11 
2.630E-02 
3 .:06E+00 
1.546E-01 
7.538E-02 

1 .256E-13  
1.285E-15 
i.56lE-li 
1.265E-13 
1.547E-16 
1 .155E-18  
1, P52E-20 
1.559E-15 
2.021E-02 
3.051Et00 
l . 7 5 3 E - 0 1  
6.152E-02 

1.028E-12 
2.800E-14 
l.i61E-16 
1.056s-12 
4.009E-15 
8.247E-11 
4 .704E-19 
4.052E-15 
8.048E-03 
2.604E100 
1 .218E-01 
4.718E-02 

2.844E-01 2.700E-01 2.433E-01 1.690E-01 5.965E-02 :.555E-C3 
6.737E-18 1.975E-17 4.383E-17 l.iO8E-16 2 . 0 9 2 E - 1 6  2 . 6 0 5 E - 1 5  

1.904E-12 1.889E-12 1.855E-12 1.759E-12 1.50lE-12 8.616E-I? 
2.871~-0: 2.653~-02 2.266~-02 L ~ O S E - O Z  2.697~-03 I . I I ~ ~ E - O :  

1.035E-03 
1.035E-03 
3 .210E-10  
5.872E-16 

8.42SE-20 
1.037~-17 

1 .026E-03  
1 . 0 2 6 E - 0 3  
5.754E-10 
6.528E-15 
1 .627E-16  
2 .230E-18  

1.010E-03 
1.010E-03 
2 .282E-09 
3.341E-14 
1.534E-15 
4.97-E-l- 

9.5SlE-04 
5.557E-04 
6.661E-05 
2 . 8 8 6 E - 1 3  
5.106E-14 
3.418E-15 

8.156E-04 
8.156E-04 

2 .283E-12  
1.193E-12 
2.015E-l? 

1.774~-08 

4 .  
4 .  
4 .  
2 .  
3. 
I .  

2.345E-1j 
:.32:E-24 
1.5455-24 

1.-5iE-13 
5.594E-05 
5.C54E-05 
c.li:E-08 
: .1 :2E-10 

~ . < . : E - l C  
~'.r-.t-iC 

- . -  
. .,._ 

3.899E-15 
2.115E-06 
2.115E-06 
4.201E-08 
3.141E-10 
4.525E.-09 
2.508E.-33 

3.68:E-C2 3.681E-02 3.681E-02 3.579E-02 3 .675E-02  3 . 6 6 l E - 0 2  3.655E-Li 7.:iiE-C2 3.5255-32 :.Li;E-li 
1 .403E-11  4.229E-11 5.876E-11 2.554E-10 8.488E-10 2.551s-09 i.S42E-LG -.LIIE-05 1 . 4 5 6 E - 0 8  i.535E-I: 
3.431E-15 2.558E-14 1.389E-13 1 .255E-12  1.048E-11 1 . 0 8 3 E - 1 0  1.3G:E-iC 5.5921-10 4.045E-05 5 . - 1 3 E - 3 5  
1.584E-17 2.040E-16 2.135E-15 5.026E-14 1.019E-12 2.233E-11 3.34iE-:: 2.4FIE-10 1.231E-09 i.ii:E-<5 
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I n d i v i d J a l  P ~ c l i r i n  Dose Summed Oier R11 PaLhways 
Parent N u c l i d e  a n d  Branch FI~CZIOF. :ndica:.ed 

N.diclide Paren: T H ? i i l  DOSE 1:. L I  , mrem/yr  
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I 

I n d i v i d u a l  Nuc l ide  Sail Concentration 

_ _ ~  
Am-241 A m - 2 4 1  1 . 0 0 0 E i 0 0  
Am-241 Pu-241 1 . 0 0 0 E i 0 0  
Am-241 Z s l j l :  
Np-237 Am-241 1 . 0 0 0 E ~ 0 0  
Np-237 Pu-241 l.OOOEiOO 
Np-237 Pu-241 2 .450E-05  
Np-237 ES I ;  I : 
U-233 Am-241 1.000Ei00 
U-233 Pu-241 1.000Ei00 
U-233 P ' ~ - 2 4 1  2.450E-05 

Th-229 Z S  1 1  I : 
C o - 6 0  co-60 l.OOOE+QO 

Eu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2 .792E-01  
Eu-152 Z S I : ! :  
~ d - 1 5 2  ~"-152 2.792~-01 
~u-154 ~ ~ - 1 5 4  ~ . o a o ~ + o o  
PU-238 ~ ~ ~ - 2 3 8  1 . 8 4 0 ~ - , > 9  

ru-238 E S ( ; l :  

CS-137 ~ ~ - 1 3 7  i . o a o ~ + o o  

Pu-238 P'.-238 1 . 3 0 O E i 3 0  

U-234 Pu-238 l . O O O E i O O  
Th-230 Pu-238 1.000E100 
Ra-225 P u - 2 3 8  1.000E+00 
Pb-210 Pu-238 1.000Ei00 
PU-239 P u - 2 3 9  1.000EiOO 
U-235 Pu-239 ;.OOOE+OU 
Pa-231 P a - 2 3 0  1.000EiUO 
Ac-227 7-239 1 . 0 3 0 Z i O 0  

~ . O ~ O E - C Z  
0 . 0 0 0 E i O 0  
a.070E-02 
0.000E+00 
0.000Et00 
0 . 0 0 0 E i 0 0  
0.000Et00 
0.00OE+00 
a.oooi+oo 
0 . 0 0 C E i 0 0  
0.000Ei00 
o . o o o E + o a  
0.000E+CO 
0.000E+00 
0.000E~OO 
3.180E-03 
1 . 2 1 0 E t 0 0  
5.132E-02 
1.988E-02 
1.12OE-02 

5 .550E-03  
2 .7 -8E-12  
;.5?OE-03 
1. EiOE-C3 

o.aaaE+ao 

8.036E-02 
5.74%-04 
8.103E-02 
2.608E-08 
1.103E-10 
3.347E-12 
2.619E-08 
5.705E-14 
1.614E-16 
7.374E-18 
5 .722E-14  
1.797E-18 
3.820E-21 
2.331E-22 
1 .801E-18  
2.788E-03 
1.182E100 
4.872E-02 
1.887E-02 

1.243E-16 

2 . 7 5 6 E - 1 2  
1.498E-03 
1.49EE-03 

6 . 7 5 9 ~ - w  

6.146~-03 

0.3COilOC 5 .303E-18  
RESRAD, Vers ion 5.3 1% Li rn i r  = 160 days  

2.651E-07 
5.611E-LZ 
1 .436E-13  
6.396E-16 
5.756E-I2 
1.774E-15 
3.4,8E-17 
2.093E-19 
1.809E-15 
8 .533E-04  
9.603E-01 
3 .049E-02 

1.700E-02 1.18lE-02 4.169E- 

3.543E-16 9 .942E-16  1.934E- 
5 . 2 4 9 E - 0 3  3.023E-03 6 . 2 4 8 E -  
i.713E-12 2 .567E-12  2 . 1 9 C E -  
: .4 '5E-03 1 . 3 9 5 E - 0 3  1.;9iE- 
1.4 '5E-03 1 . 3 9 i E - 0 3  1.19CE- 

~ . o ~ o E - o ~  4.230~-02 1.493~- 

7.886E-08 
5.116E-13 
4.243E-15 
6.425E-11 
5.159E-13 
4 ,837E-I' 
3.029E-19 
6 . 1 4 1 E - 2 1  

2.143E-03 
1.129Ei00 
4.390E-02 

4.868~-17 

7.96-E-07 
4 . 8 6 9 E - 1 1  
3 . 0 5 4 E - 1 2  
4.338s-1: 
5.1-5E-11 
4 . 6 5 f i E - 1 4  
2 . 3 2 1 E - 1 5  
4.552E-18 
4.89iE-14 
6.143E-05 
6.048E-01 
i.a76~-02 

2.414E-05 
4.7'2E-lC 
5.83-'E-11 
2 . 3 4 3 E - 1 4  
i .?55E-10 
i , 5 5 e z - : i  
1 .  6 5 3 Z - i ?  
9.47OE-i- 
: . - 33E-12  
6 . 1 5 2 E - S 9  
1 .199E-01  
2 . 8 1 3 E - 0 4  

Z.-O?E-C- 
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Attachment 2. Upper Areas with Aquatic Food Only (Summary File) 
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Site-Specific Parameter Summar . . . . . . . . . . . . . . . . .  5 

Contaminated Zone and Total 3058 Summary . . . . . . . . . . . . . . . . .  14 
Total Dose Componen:s 

elatedl Parameter S'mmarv 

_ _ _ _ _ ~ ~ ~  ~~ 

Dose conversion factors : ~ r  inhalation, mrem/pCi: 
Ac-ZZiiD 
hm-241 
C n - 5 0  
CS.l37+D 
Eu-i52 
Eu-lS4 
Gd-152 
Np-237*3 
Pa-231 
Fb-210+D 

5.;24E+00 
4.440E-01 
2.190E-04 
3.190E-05 
2.210E-04 
2 . 8 6 0 E - 0 4  
2.430E-0i 
5.400E-01 
1 . 2 8 0 2 t 0 0  
2.3ZOE-02 

1 . 2 9 C E i 0 0  
1 . 3 6 3 E - 3 2  

II 
2 i  
I ,  



0-1 
0-1 
0-1 
0-1 
8-1 
0-1 
0-1 
8-1 
B-1 
0-1 
0-1 

D-l 
D-1 
D-1 
D-1 
D-1 
D - 1  
D-I 
D-1 
D-1 
D - 1  
D-1 
D- 1 
D- 1 
D - 1  
0-1 
D- 1 
D- 1 
D- 1 
D-1 
D-1 
D - 1  
D-1 

0-34 
0-34 
0-34 
0-34 
RESW 
S'Urn. 
File 

6.840E-05 
1.320E-03 
1.420E-04 
3 . 5 3 0 E - 0 3  
5.280E-04 
2 . 8 9 0 E - 0 4  
2.830E-04 
2 . 6 6 0 E - 0 4  

0-34 z 0-34 
% 0-34 

D X 3 (  i51 
D C F ~ 7 i  i 7 '  
DC?L, 1 9 1  
K ? 3 8  191 
X T 5 ,  2 : '  
3C:II 2;: 
3CF.3  2 2 ;  
3 C F 3  2 3 :  

P'd-2 3 8 
Pu-239 
P J - 2 4 1  
P1-2 4 1 +D 
Ra-226+D 
Sr-BOiD 
Th-229ID 
Th-230 
U-233 
U-234 
U-23StD 

Dose conversion f a c t o r s  f o r  ingestion, mremipCi: 
Ac-227rD 
Am-241 
Co-60 
C s - 1 3 7 r D  
Eu-152 
Eu-154 
Gd-152 
Np-23irD 
Pa-231 
Pb-ZlO+D 
Pu-238 
Pu-239 
Pu-241 
Pu-241iD 
Ra-Z26+D 
Sr-90iD 
Th-229iD 
Th-230 
U-233 
U-234 
U-235tD 

Food transfer factors: 
~ ~ - 2 2 1 i i l  , plan-.isorl concentration ratio, dimensionless 
~ c - 2 2 7 c ~  , see:ilivestock-intane ratio, IpCi/kgli(pCi/dl 
A c - 2 2 7 I D  , rnllrlllue5~0cs-inta:~e ratio, I p C d L !  i (pCi(d1 
V e r s ~ o n  6.3 TQ Limit = 180 days 0 6 / 2 8 / 2 0 0 6  08: 
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3.920E-01 
4 . 2 9 0 E - 0 1  
8.250E-03 
8.254E-03 
8.594E-03 
1.308E-03 
2.169Ei00 
3.260E-01 
1 . 3 5 0 E - 0 1  
1.320E-01 
1.230E-01 

1.480E-02 
3.540E-03 
2.690E-05 
5.000E-05 
6.480E-06 
9.550E-06 
1.610E-04 
4.444E-03 
1 . 0 6 0 E - 0 2  
7.276E-03 
3.200E-03 
3.54OE-03 
6 . 8 4 0 E - 0 5  
7.157E-05 
1.32lE-03 
1.528E-04 
4 . 0 2 - E - 0 3  
5.18CiE-04 
2 , 8 9 0 E - 0 4  
2.830E-04 
2.673E-04 

2 . 5 0 0 E - 0 3  
2.000E-0: 
2.00CE-05 
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0 - 3 4  
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
D-34 
0-34 
0-34 
0-34 
0-34  
0-34  
0-34 
0-34 
0-34 
D-34 
D-34 
D-34 
D-34 
0-34 
D-34 
0-34 
0 - 3 4  
0-34  
0 -34  
0-34 
0-34 
0 -34  
D-34 
0 -34  
0-34 
0-34 
0-34 
0-34 
0-34 
0 - 3 4  
0-34 
0-34  
0-34 
0-34 
0-34 
RESR? 

Co-60 
Co-60 
50-60 

C s - 1 3 7 i D  
Cs-137iD 
c5-137+u 

Eu-152 
Eu-152 
Eu-152 

€"-I54 
Eu-154 
E1-154 

Gd-152 
Gd-152 
Gd-152 

Np-237iD 
Np-237+0 
Np-237iD 

Pa-231 
Pa-231 
Pa-231 

Pb-LlO+D 
Pb-210+D 
Pb-ZlO+D 

P1- 2 3 8 
Pu-238 
Pu-238 

Pu-239 
Pu-239  
Pa-239 

PJ.241 
PI-241 
P.2-241 

'Jer510" 

, p1an:fsorl concentration ratio, dimensionless 
, beef/livestocn-inta:~e ratio, IpCifkgi f IpCifdi 
, mil:~/:ivestocr-inrake ratio, IpCifLi f (pCifd1 

, p1an:fsoil concen:ration ratio, dimensionless 
, b e e f i l i u e s r o i * - i n c a n e  ratio, !pCifngl f IpCifdi 
, mils/livestoc.~-in:ake raEio, (pC1fLl f (pCifdi 

, p1an:fsorl concentration ratio, dimensionless 
, beef/livestoc'~-intake ratio, IpCifkgif IpCifdl 
, milkflivestoci-inrake ratio, (pCi/Li f (pCifd1 

, plantfsoil concentration ratio. dimensionless 
, beefflive5toci-intake ratio, lpCi/kgl/ IpCifdi 
, mil~~ilivestoc:~-in:ake ratio. IpCifLl f !pCi/di 

, planrisoil concentra:ion ratio. dimensionless 
, beef/l;ves:ocr-intane ratio. lpCl/kg!/ IpCifdi 
, miln/livestocn-in=ake ratio. IpCifLl f (pCifdi 

, planifsoil concentration ratio, dimensionleS5 
, beefflivestock-intake ratio. IpCifkglf IpCifdl 
, milkflivestock-intake ratio, IpCifLi f IpCifdi 

, plantfsoil concentration ratio, dimensionless 
, beef/liuestock-intake ratio, IpCifkgif IpCifdl 
, milnflivestack-intake ratio, lpCi/L!/lpCl/di 

, planrfsoil concentration ratio, dimensionless 
, beeffliuestock-rntake ratio, IpClfkgif IpCifd! 
, milkflivestock-intake ratio. IpCifLi f lpCi/d! 

, plantfsoil concentration ratio, dimensionless 
, heef/livestock-intake ratio, ipCi/kg)/ IpCifdi 
, milkflivestock-intake ratio, IpCifL! f IpCifdl 

, planttsoil concentration ratio, dimensionless 
, 3eef,livestock-intake ratio, IpCifkgi f IpCifdI 
, milkflivesEock-rntake ratio, IpCifLifIpCifdi 

, plantfsail concentration ratio, dimensionless 
, seefflivestock-rntake ratio, lpCl/.\gl f (pCi/di 
, mllnfllvestock-lntake ratio, !pCI/Li f (pCitdl 
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8.000E-02 
2 . 0 O O E - 0 2  
2 .00OE-03  

4.000E-02 
3.000E-02 
8.000E-03 

2.5COE-03 
2.000E-03 
5.000E-05 

2.500E-03 
2.000E-03 
5.000E-05 

2.503E-03 
2.000E-03 
2.000E-05 

2.000E-02 
1.000E-03 
5 . 0 0 0 E - 0 6  

1.000E-02 
5 . 0 0 0 E - 0 3  
5 . 0 0 0 6 - 0 5  

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

1.000f-03 
1.000E-04 
1 .0O@E-O5 

1.0006-03 
: . 0 0 0 E - 0 4  
1.0 0 OE- 0 6 

1.000E-03 
1.00OE-04 
1.000E-05 
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File: TGR 13 MORBIDITY 

R T F '  3 ,  i i  
RTf, 3 . 2 1  
RTF' l , ? i  



D-34 
D-34 
0-34 
D-34 
D-34 
0-34 
D-34 
D-34 
D-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
0 - 3 4  
D-34  
0 - 3 4  
0-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
0 - 3 4  

0-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D - 5  
D-5 
0-5 
D-5 
D-5 
D-5 
0-5 

2 D-5 
D-5 00 

0 
v) 
ch 

P~-241+D 
e-J- 2 4 1 tD 
Pu-241+D 

Ra-225tD 
Ra-225tD 
Ra-225rD 

S r - 9 O t D  
Sr -90+D 
Sr-90iD 

Th-229iD 
Th-229tD 
Th-229+D 

Th-230 
Th-230 
Th-230 

U - 2 3 3  
U-233 
U - 2 3 3  

U-234 
U-234 
U-234 

U-235iD 
u-235+D 
u-235+D 

, plan:/soi: concenzratian ratio. dimensionless 
, j,,filiues:oi~-inta:~e r a t i o .  lpCi/kg! / l p C i / d 1  
, milk ' l i v ~ s : o ~ s - i n t a i e  ratio, ipCi/L! / lpCi.'dl 

, plan:/soli concentration ratio, dimensionless 
, beef,lives:ock-intane ratio. lpCi/igl /!pCi/d) 
, miln/lives~ock-intake r a t i o .  lpCi/L! / lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, IpCi/kgl / lpCi/dl 
, mili/lives~ock-intake ratio, IPCIILI  / !pCi/dl 

, plan-./soil conceniration ratio, dimensionless 
, beef/livestocn-intane ratio, !pCi/kgl / lpCi/d! 
, milrilivestock-intake ratio, IpCi/L! / (pCiid! 

, plantisoil concentration ratio, dimensionless 
, beef/lives:ock-inrake ratio, !pCi/kg! / lpCi/d) 
, milk/live5tock-intake ratio, lpCi/Ll/ ipCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, IpCi/kgl / l p C i / d l  
, milkllivesrock-intake ratio, lpCi/L1/lpCi/d! 

, plant/soil concentration ratio, dimensionless 
, beef/liYestock-intake ratio, lpCl/kgi / lpCi/d) 
, mils/live~t~ck-in:ake ratio, IpCi/L! / lpCi/d1 

, plant/soil concenzration ratio. dimensionless 
, beef/livesrock-intake ratio, lpCi/kg) / IpCi/dl 
, milk/livesiack-intake ratio, !pCl/LI / iPCl/d! 

Bioaccumulation factors. fresh water. L/kg: 
h.c-227iD , fish 
Ac-22-iD , cristacea and mollJsks 

Am-241 , fish 
&I-241 , c r ~ s t a c e a  and m o l l . ~ s i s  

Co-50 , fish 
co-50 , c r ~ s ~ a c e a  and r n o l l . ~ s i s  

C5-137iD , fish 
cs-13'+0 , c r . ~ s ? a c e a  and mo:lus.<s 

Eu-152 , fish 
Eu-152 , cr'~stacea and m a l l ~ s i s  

4 . 0 0 0 ~ - 0 2  
1. WOE-03 
1. 030E-03 

3 .000E-01  
8 . 0 0 0 E - 0 3  
2.00OE-03 

1.000E-33 
1.000E-04 
5.000E-05 

1.00GE-03 
1.000E-04 
5 . 0 0 0 E - 0 6  

2.500E-03 
3 . 4 0 0 E - 0 4  
6.00OE-04 

2.500E-03 
3.400E-04 
5 . 0 0 0 2 - 0 4  

2.500E-03 
3 . 4 0 0 E - 0 4  
5.000E-04 

Bas* 
Case' 



P 
v' 
v eo 
m f 

s-a 
s-a 
5-a 
5-a 
s-a 
5-a 
5 -a 
s-a 
5 -a 
5-a 
s-a 
s-a 
5-a 
s-a 
+a 
s-a 
s-a 
5-a 
5-a 
5-a 
s-a 
5-a 
5-a 
5-a 
s-a 
5-a 
s-a 
+a 
+a 
5-a 
5-a 
5-a 
s-a 
s-a 
s-a 
5-a 
s-a 
5-a 
5-a 
5-a 
- 
n"aW 



D-5 
D-5 
0-5 
D-5 

'Base case means Defailt.Llb w / o  Assoc ia te  W x l r d e  Conrributions. 
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Summary : Upper Areas  Resident Tame:  S c e n a r i o  Iaq'Jatlc food o n l y 1  
File 

U-234 , crustacea and m o l l u s k s  6.000Ea01 6 . 3 C C z ~ i ; i  5T2r:.:# 2 2 . 2 1  

u-235iD , fish 1.000EiOl l.OOOEiO; E I z F L C 8  2 2 , : )  
U - 2 3 5 i D  , cristacea and m o l l 2 s k s  6.000E101 6 . 0 C O E t O ;  E I 3 F F : t  2 ? , 2 1  

ROl2 
ROl2 
ROl2 
ROl2 
R012 
R D l 2  
R012 
R012 
R012 
R012 
R012 
R012 
ROl2 
ROl2 
ROlZ 
R012 

R 0 1 3  
2 R013 
% R013 
in 
m 

: upper~areas_aquatic.:ad 

Parameter 

A r e a  of contaminated zone !mf'21 
T h i c k n e s s  of ccntaminated zone I m l  
L e n g t h  parallel t o  aqui fer  :;ow !mi 
Basic radiation dose limit (rnremiyr! 
T i m e  since placement of material l y r !  
T i m e s  for c a l c u l a t i o n s  Iyrl 
T i m e s  for  c a l c u l a t i o n s  l y r )  
T i m e s  for calculations Iyr l  
T i m e s  for calculations I y r l  
Times for calculations l y r 1  
T i m e s  for calculations Iyr1 
T i m e s  for calculations ( y r l  
T i m e s  for calculations l y r )  
T i m e s  for calculations !yr1 

Inirial principal r a d i m J c l i d e  
Initial principal radioniclide 
Inirial principal radionuclide 
Iniiiai principal radionuclide 
1ni:;ra: p r i n c i p a l  radionuclide 
Initial p r i n c i p a l  radionuclide 
Initial principal radionuclide 
1ni:ial p r i n c i p a l  radionuc;ide 
Initial p r ~ n c r p a l  radionuclide 
Concenrrazion i n  groundwater 
Concenrration in grcundwarer 
C o n c e n t r a r i o n  i n  groundwatnr 
Concen?ra:ion ;n groundwater 
Concen:ration in groundwater 
Concen:racion in grounduarer 
C o n c e n : r a t i o n  ;n groundwater 

Concen:ra:ion i n  groundwater 
C o n c e n r r a a o "  ;n qrounawater 

( P C l / 9 1  : 
lpCi/gl : 
( p C i / g I  : 
(pci /gI  : 
IpCi/gl : 
! p C i i g l  : 
!pCi/gl : 
1pc1ig1 : 
i p C i / g ;  : 
I p C i i L )  : 
!pCi/Ll : 
IPCI/LI : 
!pCi/L) : 
l p C 1 / L l ;  
!PCi/L) : 
l p C i / L l  : 
i pCi /LI  ; 
ipCi/Ll : 

Slte-Spe 

Am-241 
Co-60 
Cs-131 
Eu-152 
Eu-154 
Pu-238 
Pu-239 
P U - 2 4 1  
sr-90 
Am-241 
C o - 6 0  
Cs-137 
Eu-i52 
Eu-154 
P u - 2 3 8  
Pu-239 
PU-241 
Sr-90 

. f l C  Parami 
user 
I n p u t  

1 .Y30E+04 
6.1OOEI00 
2.820Ei02 
2.500Et01 
0.000Ei00 
1.000Et00 
3.000Ei00 
1.000Et01 
3.000Et01 
1 . 0 0 0 E t O 2  
3.000EtOZ 
7.810Et02 
1.000E+03 
not gsed 

8.070E-02 

1 . 2 1 0 E + 0 0  
i.120E-02 
6.650E-03 
1.510E-03 
4.640E-02 
4 . 3 2 0 E - 0 1  
2,630E-02 
no*. used 
n o t  u s e d  
n o t  u s e d  
n o t  used 
n o t  used 
nor l s e d  
no: J s e d  
n o t  u s e d  
no: used 

0. G O O E i G G  
not ased 
n o t  i s e d  

3.ia0~-03 

1.000E102 
3 . 0 0 1 ' E i S l  
0.00OEIC0 
1 . 0 0 0 E i 0 C  
3.000Ei00 
1.000Ei01 
3.000Ei01 
1.000Ei02 
3.000Et02 
1.000Ei03 

AREA 
T S i Z K 3  
-IzPAc 
BRDL 

T! 21 
T 1  31 
T I  41 
TI 51 
I!  61 
TI 71 
T I  8) 
T I  91 
T I l O )  

5 1 1  21 
s i i  3 )  
s i i  4 1  
SI! 51 
5 1 1  - i  
S i l l 2 1  
51114) 
5 l i l E i  
S 1 ! 1 5 i  
W l ,  i i  
W l i  2 ;  
W l 1  4 1  
W l i  51 
w11 71 

." 

_ _  
.I 



R 0 1 3  
R013 
R 0 1 3  
R 0 1 3  
R 0 1 3  
R013 
R 0 1 3  
R013 
R013 
R 0 1 3  
R013 
R013 
R 0 1 3  
RESW 

Density of contaminated zone lg/cm+'3) 
Contaminated zone erosion rate  l m / y r l  
Coniaminated zone rota1 poroslts 
Contamlnated zone  f i e l d  capac~:y 
Coniaminated zone hydraulrc conductivity i r n / y r l  
Conraminaied zone b parameter 
Average annual wind speed Im'seci 
Humidity i n  air lg/m"31 
Evapotranspirazion c o e f f l c l e n :  
Precipitation ( m l y r l  
Irrigation l m / y r !  
Irrigation mode 
Ranoff Coefficlent 
Version 6.3 T* Limit = 180 days 06/2 

Summary : Upper Areas Resident Farmer  Scenario Iaq'Jatrc 
File 

Menu 

R013 
R013 

R014  
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R 0 1 5  
R 0 1 5  
R 0 l S  
R015 
R 0 1 5  
R 0 1 5  
R015 
R01S 

R 0 1 6  
R015 
R 0 1 6  

: uppei_areas~aq~atic.rad 

Site-Specific 

Parameter 

Watershed area for n e a r b y  stream 01 pond (m'*21 
Accuracy for water/sorl computations 

Density of saturated zone iq/cm'*31 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone freld capacity 
S a t u r a t e d  zone hydraulic conductivity ( m / y r l  
Saturated zone hydraulic gradient 
Saturated zone b parameter 
Water t m i e  drop rate (rnlyrl 
Well pump intake depth i m  below water t a b l e )  
Model: Uondispersion I Y D l  or Mass-Balance IMB) 
Well p'mping raie irn"3/yrl 

U u m b e r  of .msa:irated zone strata 
unsa:. zone 1, :hic:<nsss l m i  
Unsai. z?ne 1, soil density (gicm"31 

U n s a t .  z m e  I, effec:ive porosity 
Unsa t .  zone 1, field c a p a c i t y  
Unsat. zone 1, soil-specific b parameter 
unsat. zone 1. ' i y d i a u l i c  CondJCtiYi:y h / y r l  

3 ~ ~ 1 1 1 u ~ : ~ o n  cxifrcients for im-241 

unsat. zone 1, total poros1ry 

Conramina:ed zone  lcn"3;gl 
UnsaLdrated l o r e  1 Icm"3igl 
Saturazed z o n e  (cm**i/gi 
Leach rate i i y z l  
Solablliry c0"s:a"t 

1.500Ei00 
0.000Ei00 
4.000E-01 
2.000E-01 
2 . 2 7 0 E 1 0 2  
5.300Ei00 
2.300Ei00 
no: used 
S.000E-01 
9.'00E-01 
2.030E-01 
overhead 
2.000E-01 
'2005 08:: 
iod only) 

5.440Et06 
1.000E-03 

1.500Et00 
4.300E-01 
3.300E-01 
1.000E-01 
3.000Et01 
2.000E-02 
4.050E100 
1.000E-03 
1.000Et01 
3B 
2 . 5 0 0 E t 0 2  

1 
.050E+00 
.500E+OO 
.000E-01 
.000E-01 
. 000E-01 
,040Ei01 
.000E+01 

2.000Ei01 
2.000Ei01 
2.000Ei01 
0.000Ei00 
C.00OEI00 

1.5110€+00 
1.000E-03 
4.000E-01 
2.000E-01 
I.iUOEt31 
5.330E+3C 
2.000Ea30 
8 . 0 3 0 E * S O  
5.0 0 I ?€ -  0 1 
1. 03E+0'> 
2.0OOE-01 
overhead 
2.000E-01 
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... I. ODOEi05 
1 . 0 0 0 E - 0 3  Romberg I a l l ~ ~ ~ s  ?ccir:ed 

1.50OEI00 
4.000E-01 
2.000E-01 
2.000E-01 
l.OOGE+@i 
2.00OE-02 
5.3COEI00 
LOODE-03 
i.@@OE+0: 
ND 
2.5CSEI02 

4.000EiOC 
1.500Ei00 
4.000E-0: 
2.000E-0; 
2.000E-01 
5.300Ei00 
1 . 0 0 C E + ' I :  

2 . 3  0 I ' E i  C i 
2 . 0 0 0 E i 0 1  
2 . 0 0 IOEi'I i 
0 . 0 0 0 E i 0 0  
0.0CCEICO 

DEYSCZ 
VCZ 
TPCZ 
F C C Z  
HCCZ 
BCZ 
31x3 
H U M 1 3  
EVAP?' 
FRECZF 
R: 
IDITZR 
RC'XOFF 

WAREA 
EFS 

DEUSAC 
TPSZ 
EFSZ 
F t S Z  



'3 0 130 0 0 ' 0 

00+3000'0 
00+3000'0 
00+3000'1- 
0013000'1- 
GCi3000'1- 

00+3000'0 
0 0130 0 0. I - 
00+3000'1- 
00+~000'1- 

00+3000'0 
00+3000'0 
00+~000'1- 
00+3000'1- 
0013000'I- 

00-3C30'0 
00+3000'0 
C0+3003'Z 
E0+3000~2 
C0-3000'2 

0013000'0 
30+3000'0 
0013000'1- 
00+3000'1- 
0013000'1- 

9108 
9108 
9108 
9108 
5108 

9108 
9108 
9108 
9108 
9108 
9108 

9108 
9108 
9108 

9T08 
9108 

9108 
- 
n"aW 

5108 
9108 

9108 
9108 
9108 
9108 
9108 
9108 



R016 
R016 
R016 
R016 
R016 

R 0 1 6  
R 0 1 6  
R016 
R016 
R016 
R 0 1 6  

R016 
R 0 1 6  
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 
RESPJ 

Men" 

R016 
R016 
R 0 1 6  
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
2 R016 

R016 'E 
m 

D i s t r r o l C i a n  c o e f f i c i e n t s  f o r  Sr-90 
C o n t a m i n a t e d  zone  i c m " 3 / g i  
U n s a t u r a t e d  zone  i icm"3'qi 
%-."rated z o n e  I cm+ '3 /g i  
L e a c h  rate i / y r1  
S o l u b i l i t y  constant 

S i t e s p e c i f i c  

Parameter 

D i S t r i b J t i o n  c o e f f i c i e n t s  f o r  d a u g h t e r  Np-237 
C o n t a m i n a t e d  zone icm"3/g! 
Unsaturazed z o n e  1 Icrn"3Ior 
Sat.Jra:ed zone  ! c rn++3 /g i  
L e a c h  r a t e  i l y r l  
S o l . J b i l i : y  c0ns:an: 

D i a t r i b ~ i i o n  C o e f f i c i e n t s  f o r  d a u g h t e r  P a - 2 3 1  
Contarnina:rd zone ( c m + * 3 / ? 1  
U n s a t u r a z e d  zone i i c rn f ' 3 /q l  
Sa:,Jrated z o n e  !crn"3/gi 
L e a c h  r a t e  I i y r i  
S o l i l b i l i t y  cinszanl 

D i s ! r ~ B a t i o n  c o e f f i c i e n t s  f a r  d a u g h t e r  Pb-210 
C o n t a m i n a t e d  z o n e  icrn"3/g! 
E n s a t u r a t e d  ZO"? 1 icm"3 ig !  

Distribution c o e f f i c i e n t s  f o r  d a u g h t e r  Ac-221 
C o n t a m i n a t e d  zone  icm"3/g1 
u n s a t u r a t e d  zone 1 icm"3 /a i  
Saxrated z o n e  icrn"3/gl 
L e a c h  r a t e  ! / y r i  
S o l l b l i l t y  constan: 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o i  d a u g h t e r  Gd-152 
C o n t a m i n a t e d  zone  Icm"3/91 
Unsaturated zone 1 !crn'*3/g) 
S a t u r a t e d  zone l cm+*3 /g1  
L e a c h  r a t e  I / y r i  
S o l u b i l i t y  c o n s t a n t  

Version 6 . 3  T* L i m i t  = 1 8 0  d a y s  06/i 

2.00OE+03 
2 . 0 0 0 E t 0 3  
2 . 0 0 0 E i 0 3  
C.OOOEi00 
0.000Ei00 

3 . 0 0 0 E t 0 1  
3.000E+01 
3.000Et01 
0.000E+00 
0 .000E100  

2.000E+01 
2 . 0 0 0 E t 0 1  
2,000E+01 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E i 0 0  

I . 000E+00  
1.000E+00 
1.000Et00 
0.000E+00 
0.000Et00 
2 0 0 6  08:: 
o d  o n l y )  

rarneter SI 

I"D"'L 
user 

1.000Et00 
1.000Ei00 
1, 00OEtOO 
0.000E~00 
O.QOOE+OO 

5.000Ei01 
5 . 0 0 0 E i 0 1  
5.000Ei01 
O.OOOEiOO 
0 .  000E+O0 

1 . 0 0 0 E i 0 2  
!.O00E+02 

2.003Et03 
2 . 0 0 0 E t 0 3  
2 .000E iO3  

... 

.~~ 

... 

2.000E+3l 
2 . 0 @ 0 E + 3 1  
2.030E-3: 
0.9 3 3 E*'3 0 
0 . 0 0 S E i 3 9  

1.000Ei00 
1.000E+00 
1.000E+00 
0.000E+00 
0 .000E*00  
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~ 

1 . 0 0 0 E i O 0  
1.000Ei03 
1 .00OE+00  
0.000E~30 
0.000E~30 

5 . 0 0 0 E i 0 1  
5.300Ei01 
5 . 0  0 OE+ '3 : 
0 .  OOOELSO 
0.000E+30 

1 . 0 0 0 E I 0 2  
:.00cE+?z 

3 C N U C C I  81 
D t N U C U  I 8 , 1  1 
D C N U C S !  81 
ALEACHI 81 
50 iUBPi  si 



R 0 1 6  
R 0 1 6  
R 0 1 6  

R016 
R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  
R 0 1 6  

R 0 1 6  
R016 
R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  

R016  
R016 
R016 
R016 
R016 
R 0 1 6  

R016 
R016 
R 0 1 6  
R016  
R 0 1 6  
R016  
RESRI 
SUlNIll 

File 

M e " l  

R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  

8016 
R016 
R 0 1 6  
R 0 1 6  

W rr 
% R016  
01 
N 

Sa:.arated zone Icrn"3/gI 

Solu311i:y constan: 
Leacn raze , / y r i  

D i s : r i 5 u t ~ o n  coefficien:s for daiighter Ra-225 
Ccntaminatrd z m e  l c m " 3 / y i  
Unsatarated zone ; 1cm"ilul 
S a t u r a t e d  zone icmf'3/a1 
Leach rate Vyrl 
SOi2hllltY constan: 

Distribution coefficients for daughter Th-229 
Contaminated zone lcm*+3/gi 
Unsaz'arated zone 1 lcm'*3/g) 
Satuzated zone i cm"3 /g I  
Leach rate i / y r i  
s0lUuili:y canszant 

Disiribution coefficients for daighter Th-230 
Contaminated zone (crn+'3/gi 
Unsaturated zone 1 lcrn"3/gi 
Saturated zone i c rn**3 /g)  
Leach rate l / y r )  
Solubility constant 

Distribution coefficients for daughter U-233 
Contaminated zone icm++3/gl 
Unsaturated zone 1 i cm"3 /g l  
Saturaied zone icrn"3ig1 
Leach rate l l y : )  
S o l i l b i l i t y  constani 

Version 6.3 T* Llmi: = 180 days 0 6 / 2  
: Upper A r e a s  Resident Farmer Scenario (aquat i c  
: apper-areas - aquatic.rad 

Site-Specific 

PILame-Pr 

1.000Ei02 
0.000Ei00 
0 . 0 0 0 E t 0 0  

i .  OOOEtOl 
7.000E~01 
1.000EtOl 
0.000E+00 
0 . 0 0 0 E i 0 0  

5.000Ei04 
6 . 0 0 0 E i 0 4  
6.000Et04 
0.000EiOC 
0.030Ei00 

6 . 0 0 0 E + 0 4  
6.000E+04 
6.000Et04 
0.000Et00 
0 . 0 0 0 E t 0 0  

5.000Et01 
5.000Ei01 
5.000Ei01 
0.000Et00 
3.0002+00 
2006 0 8 : :  
>d only) 

5.000Ei01 
5.000E101 
5 ,  OOOEiOl 
O.COOEi00 
O . C ' O E + C C  

I.COCi+Ol 
5.000E10; 
5 .  UOOEiOi 
C. OUUEtOU 

.~~ 

... 

... 
, . , . . . . . .. 
, .  ic- ... . 

~ . .  
... 
... 

. _,-. . . 

DCNUCC I1 51 
DCXUCI  I i 5.11 
3CUUCS I i 51 
;LEACHii91 

DCYUCCl2;i 
DC?ItiCS 120. I! 
DCNUCSl201 
ALEACH 120 I 
SOLUBK (20 I 

DCNUCC 1211 
DCUUCU 121.1 i 
DCUUCS 12 i I 
ALERCH 121:  
ECiUBKtZ11 



~~~ 

... 

... 

... 

... 

... 
~~. 
... 
~.~ 
... 
... 
~.. 

OQ+30UbpS 
pasr :ou 
pasr 10" 

pas? LO" 

pasn 10" 

:80 5002 

pasr. 10" 
pas? 20" 

pa*?. io" 
pasr ,O" 

pasr. 20" 
pasn SO" 

pasr. ;ou 
pasr 70" 

pasr :ou 
pasr. ZO" 

pasn SO" 

pasn SO" 

pas" ;ou 
pasn 20" 
pasr. lo" 
pasr. -.O" 

pasr TO" 

pasn -.iu 
pasr :ou 
pa*n 7.0" 

pasn 10" 
pasr io" 
pas" 7.0" 

pas" 2ou 

pas" 20" 
pas" io" 
pasn 10" 
pas" :ou 
pasn 10" 

10+3oOO'E 
pas" 20" 
pa5n ,O" 

GOi3CD0'0 

w 



R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R018 
R018 
R 0 1 8  

R 0 1 9  
R019 
R019 
R019 
R019 
R 0 1 9  
R019 
R 0 1 9  
R019 
R019 
R 0 1 9  
R019 

R190 
R19B 
R190 
R 1 9 B  
R 1 9 8  
R 1 9 B  
R19B 
R19B 
R19B 
R 1 9 B  
R 1 9 8  
R 1 9 B  
R 1 9 B  
R 1 9 8  
R 1 9 B  
R 1 9 B  

C14 
C 1 4  
e14 
RESR 

Other seafood cons~mp: ron  ikglyrl 

Drinking water in 
Con:amination fracrion o f  d r i n k i n g  water 
Con:amination f rac: ion of hoxsehuld w a t e r  
Co":am;na'lon f r a c r i o n  of llve5:Ock water 
Con:am;nation frac:isn of ;rriga:ron w a t e r  
Co"raml"a:io" fraczio" Of a q i l a a c  food 
Con:aminat;on fracrisn o f  plant food 
C""tam:"arlon fra':lo" Of mea: 
Contamination fracrion o f  milk 

Livestock fodder intake for mea: lkg/dayl 
Livestock fodder in;ake far m i l k  lkg/dayl 
Livestock water 1n:ake for meat iL/dayi 
L i v e s i o c i  water intake for milk !L/dayl 
L i v e s t o c k  soil i n t a r e  I k g l d a y l  
Mass loading for Collar deposition !g/m**3i 
Depth of s o i l  nixing layer l m l  
Depth of roots !m i  
Drinking water f r a c t i o n  from ground w a t e r  
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

Wet weight c rop  yield for NOD-Leafy Ikg/rn**Zi 
Wet weight crop yield f o r  Leafy lkg/m"21 
Wet weight crop y i e l d  for Fodder !kg/m"2i 
Growing Season 131. Non-Leafy [ y e a r s ]  

Growing Season for Fodder (years )  
Translocation Fac:or for Uon-Leafy 
Translocar~an Factor f o r  Leafy 
Translocation F a c t o r  far Fodder 
Dry F o l i a r  Incercepzion FlaCtLOn f o r  Non-Leafy 
Dry Foliar Interception Frac:lon for Leafy 
Dry Foliar Intercepzion Fracrian f o r  Fodder 
Wet F o l i a r  inrerceprion F r a c t i o n  f o r  Yon-Leafy 
Wet Foliar Interce?zran Fraction for Leafy 
Wet Foliar Intercepzian Frac:ion for Fodder 
Wea:her:ng R e m o v a l  t o n s t a n :  50: V e g e t a t i o n  

C - 1 2  concen:ra:ion in water ! g l c n " 3 i  
C-12 c3ncen:ration 10 conraminazed  $011 !g/g1 
Fraczion 3 :  vege:a:ion carbon f r o m  s o i l  

Sol1 i n g e S i l O P  ra:e i g , y r 1  

Growing Season for Leafy !years1 

0 5 /  .. 
.'42510" 5 . 3  

9.000E-01 
no: used 
no: used 
no: used 
3 3 :  used 
no: used 
no: used 
1.000Ei00 
no: used 
no: >sed 
no: Gsed 

no'- used 
no: used 
no: used 
no'. used 
no: used 
n3: >sed 
no: used 
no: used 
n o t  used 
not used 
not used 
not used 

not used 
not used 
not used 
noL .dsed 
n o t  Jsed 
not dsed 
not used 
no t  used 
no: used 
no: Jsed 
no' u s e d  
no: . x e d  
no: xsed 
not dsed 
no: dsed 
no: ,sed 

no: .ased 
no,. . l i e d  
not dsed 
2 3 0 5  0 R : 5  

000E-01 
500Ei00 
lOOEi00 
' 00E-01  
500E-01  
900E-CZ 
0 0 0 E - 0 1  
3@0E+00 

3 I E T l L '  
SOIL 
DWI 
FDW 
FBXW 
FLW 
FI3W 
E R 3  
FPLAX: 
FMCAT 
?MIL% 

L F I 5  
LFi5 
;WI5 
LWIL 
:si 
NLFD 

DaOC: 
FSWDW 
FKWHH 
FGWLW 
FGWIR 



c14 
C 1 4  
C 1 4  
c14 
c14 
c14 
c14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R O Z l  
R O 2 1  
R021 
R021 
RO21 
ROZl 
RO21 
R021 
ROZl 
R021 
R021 
R 0 2 1  
RO21 
R021 
R 0 2 1  
R 0 2 l  
RO21 

TITL 
TITL 
TITL - 

parameter 

~ r a c i i o n  of vegetation carbon from air 
2-14 evasion l a y e r  ?hlckness in soil / m l  
c-14 evasisn f l m  rate f rom scil ! l / s e c l  
:-I2 evas ion  f l u x  raze from s o i l  l l / s e c l  
F ' r a c a m  of grain i n  ~ e e f  ca?:le feed 
Fraciion 31 ?rain in mil.? C O Y  f eed  
DCF c o r r e c z l o n  f a c t o r  f o r  gas8025 forms of C14 

Storage times of c o n t a m i x t e d  foodStUffS !daysl: 
FTUI:~, n o n - l e a f y  vegerab les .  and grain 

Milk 
Mea= and p m l Z r y  
Fish 
Cr'~s=acea  and molldsks 
we:1 W a i P r  

S'Jrface wate: 
Livestock f o d d e r  

Leafy Yegetable5 

Thickness of building founda:ion (mi 
Balk density of building fa.mdation lg/cm"3! 
Total porosity of the cover material  
Total porosity of the building foundation 
Volumetric water content of the cover material 
Vol'metric water content of the foundation 
Dlf f ' d s ion  coefficient fo r  radon gas lm/secl: 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dipension of mixing !mi 
average building air exchange rate !l/hrl 
Height of the building lroorn! !mi 
Building interior area facto: 
Building depth below groind surface l m l  
Emanating power of Ro-222 gas 
Emanaang ?ewer of R n - 2 2 0  gas 

N u ~ b e i  of graph;cal time polo:s 
M a x i m u m  number of i n t e g r a t i o n  points for dose 
Maximum n u h e r  of lniegraiion points fo r  risk 

I n p u t  

no: used 
no-. used 
not used 
noL used 
no'. used 
no'. dsed 
no'. ilsed 

1.400Ei01 
1.000Ei00 
1.000Ei00 
2.000EiOl 
7.000Et00 
7 ,  OOOEiOO 
1.000Ei00 
1.0OCEIOO 
4.500Ei01 

n o t  used 
not used 
not used 
not used 
n o t  used 
not used 

not used 
n o t  used 
no'. used 
nor used 
no: used 
n o t  ised 
n o i  used 
no: used 
no: .>sed 
no': ,>sed 

1024 

2 5 7  

/ ?  

D e t a i l l t  

9.800E-01 
3.000E-01 
7.0COE.-0' 
1.000E-10 
8 . 0 0 c z - ' j  1 
2 . 0 0 Ci- 0 I 
0.000EiiO 

1 . 4  GOEi'3 ; 
I.000EiOO 
1.000EiOO 
2.000Ei31 
:.30CE+'30 
: . 0 3 l jE+ 0 0 
1 . 0'20E-8382 
1.OCCEIX 
4 . i " 3 E i  'I 1 

1.500E-01 
2.400Ei00 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3 . 0 3 GE- 3 ~ 

2.000E-16 
2.COOElO0 
5 . 0 0 0 E - 0 1  

... 

... 

... 

RESRAD, Ve:slon 6 . 3  Tk LimiL = 1 8 0  days 06/28/2006 08:SI Pa?? :? 
S ~ m m a r y  : Up?e: A r e a s  Residenl Farmer S c e n a r ~ ?  !agliatic rood only! 
File : .'??e: _ areas_iq~atrc.rad 



anr73e 
passazddns 
passa-rddns 
passarddns 

anTi3.e 
passarddns 
passarddns 
passaiddns 
passaJddns 
passarddrs 





Wa:eT FLsh 
Radia- 
Nilclide mremiyr f r a c t .  mremlyr fract. 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Pd-238 
P s - 2 3 9  0.000Ei00 0.0000 0.000Ei00 0.0000 
?u-241 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
S r - 9 0  0.000Ei00 0.0000 0.000E+00 0.0000 

Total 0.000E+00 0.0000 0.0OOEtOD 0.0000 
'Sum of all water indeoenden: and deoendenl 

- - - 

0.000Ei00 
0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000Et00 
0 .000E+00  
0.000Et00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. :33c 

0.000Ei00 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E t 0 0  
0.000E+00 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E i O C  

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Water 3ependent P a i h w a y s  
Radon Plan: ilea. 

mremiyr Lrac:. mremlyr trac:. n r e d y r  f-i::. 

0.0OOEi00 
0.000E+00 
0.000Et00 
0.000E+00 
0.000Et00 
0. DOOEiOO 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0.000Ei00 

0 . 2 3 0 0  
c.co0c 
0.000c 
0.0000 
0.0000 
0 .  0c00 

RESRAD, V e r ~ i o n  6.3 Th Limit = 180 days 06/26/2006 0 8 : 5 1  Page 17 
Summary ; Upper Areas Resident Farmer Scenario (aquatic food only) 
File : upper_areas_aquatic.rad 

Tnial Dose Contributions TD0SEii.p.i) for Individual Radron~clldes 111 an': ia:k.*ays l;l 
A s  m r e d y r  and Fraction o t  Total Dose : = i.330E*313 y e a r s  

Water Independent ?athways  (Inhala..;nr. s x r i ~ d + r  radcrl 
GIO""5 1nhala:zon Radon ?la"-. Mea: Mllr. 

Radio- 
Suclide m r e m i y r  frac:. mremiyr fract. mremlyr fract. mi-emiyr c:ac:. m:emiyz -irac'.. i r n w y :  trac ' . .  

E d - 1 5 2  3 . 2 0 3 E 1 0 0  0.3OOC 0.000Ei00 3.0000 0.000Ei00 0.0000 0.000€+03 
E'J-154 0.033Ei00 0.0030 0.000Ei00 0.0000 (I.OOOEi00 0.0000 0.300EL00 
Pu-238 0.000E+GG 0.0003 0.000E~SO 0.0000 0.000Ei00 0.0000 O.SOOEi00 
PJ-233 0.00OEA:3 2.000S 2.000E*00 3 . 3 0 0 0  0.000EiOC '3.C300 O. ' IOGE+OC 
Po-241 0.000E~00 3.0000 C.000Et00 > . O O @ @  0.00@E-G0 0.0000 0.00OE~OC 
S r - 9 0  3 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 G.OOOEt00 

Total 0.000El00 0 . 3 0 0 ' 3  0.000Ei00 0.0000 0.000Ei00 0.0000 3.000Ei00 C.CO03 2.10'3E-83; i . ? S C ?  . . 3 : 3 E - C 3  0.3000 
- - - - - ==5 

To:al Dose Cintributions TDOSE(i,p:.l for Individual R a d i o n i c : i d e s  11'8 aic d a y s  fa1 
As nremlyr and Fraction 31 Total Dose A t  .. i : . i l O C E + C C  y e a r s  

Water Dependent P a t t . w a y s  
WaZer FlSh Radon Plant : l e a l  i l > l S  2 Radio- 

% Nuclide m r e m : j r  frac:. mr.-m/yr  frac:. mremtyr f r a C L - .  mremly: Lrac,.. m r e r n l y r  ir.::. ?':e 
m 
m 



An-241 O.OOOEiO0 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 O.OOOE*CC 0.20:? 
Co-60 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 0 .000E+00  0.0000 0.000Et00 0.3000 0.000EtGi 3 . : 0 : 3  

Eu-152 0.00CEi00 0.0000 0.300Ei00 0.0000 0.000Et00 0.0000 3 . 0 0 0 E + 0 0  0.0000 0.233EA 
Eu-154 0 . 0 0 3 E t O 0  0.00C0 0.5OCE100 0.0000 0.00OEi00 0.0000 0.000EtOO 0 . C C C I  C.C00E+0 
Pu-238 0.000E+00 0.0003 0 . 3 0 0 E i 0 0  0.9000 O.COOEi30 0.0000 0 . 0 0 0 E i 0 0  0.CCC: G.0COE+C 
Pu-239 0.000E+00 0 . 0 0 0 0  0.C0OEi00 0.3000 0.00OEIOO 0.0000 0.000Ei00 G.33CS C . 2 0 3 Z .  
Pu-241 0.000E+00 0.0000 j.300Ei00 0.0000 0.000Ei00 0.000C 0.000Et00 0.00CC @.OOCE+ 
S r - 9 0  0 . 0 0 0 E + 0 0  0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 0.300Ei00 0.000C 0. '3C3SL 

Total 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.300Ei00 0.0000 3.010Ei 
'Sum of a l l  water independent and dependent pathways.  
RESRAD, Version 6 . 3  T* L i m i t  = 180 days 05/28/2006 08:5l Page i R  
Summary : Upper  A r e a s  R e s i d e n t  Farmer Scenario (aquatic f o o d  o n l y )  
File : ' ~ p p e r _ a r e a s - a q u a a c .  rad 

- - -- --- 

loa; Dose ContrLbutionS TDOSElr,p,:l f o r  I n d l v l d i a i  Radlcn.Jc: ldes  j i ' 8  ar.0 ii .n*i:,s ( ~ 8  

A s  m r e m / y r  and  Frac:ion of Yotal Dose A'. L - 3.000E+OS y e i s  
Water Independent Pathways i i n h a l a u a n  e x c l i d e s  :a30?\ 

Ground Inhalation Radon Plant Mea: Kll.< 
Radia- 
Nuclide mrem/yr fract. rnremlyr  f r a c t .  mrem/yr  fract. mrem/yr tract. r n r e m l y r  Crac:. ?wemi) . :  f rar : .  

Am-241 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 3.030Ei00 0.0000 
Co-60 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0 3 . 3 0 0 E i 0 0  0.11000 
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Eu-152 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Eu-154 0.000Ei00 0.0000 O.O00E+00 0.0000 0.000EiOC 3.0000 0 . 0 0 0 E i 0 0  0.00C3 
Pu-238 0.000Ei00 0.0000 O.OCOE+OO 0.0000 0.000EiOC 3.0000 0.000Ei00 0.0000 
Pu-239 0.000Ei00 0.0050 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E100 0.0000 
Pu-241 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.000Q 0.000Ei00 0.' 
Sr-90 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.3000 0.000Ei00 0.0000 

Total 0.000E+00 0.0000 C.OOOEi00 0.0000 O.OOQE+OO 0.0000 0.000EiOO 0.0000 r.3c 3.0009 
- - - -  -- - 

io:al Dose C o n t r i b u t i o n s  TDOSE~L.~.:) tar i n d i v i d j a l  Rad. 

As mrem/yr and rractlon of Total nose A: : - 
water D1?pFnden: P a L k b a y s  

kiazer F;sh Radon ?la": i lDa Y L l <  
Rarilo- 
Nuclide m r e m f y i  frac:. m r e m / y r  f z a c z .  n r e m / y r  frac:. mrernlyr Crac:. mrem.':,r Ira,=:. ~ : ? l j r  f r s c . .  

An-241 0 .000E100  0.0000 0.300Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0005 S . C 3 0 E + 0 0  

C5-137 0.000Ei00 0 . 0 0 0 0  S.000EA03 0.0000 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0003 
Ea-152 0.000Ei00 0.0000 0.300Ei00 0.0000 0.000Et00 0.0000 0.O00Ei00 0.00OC 

co-60 O . O O O E ~ O C  3.0030 O . ~ O O E + O O  0.0000 O.OOOE+OO a . o n o o  G . ~ O O E + O O  o.cooo 

Ea-154 O,COOE+00 0.0000 0 . 0 0 0 E i 0 0  3.0000 3.000E+00 ,3.0000 0.000Ei00 0.000'1 
P11-238 0.030E~00 0.0000 0.500Ei00 3.0000 0.000E*00 0.0000 0.030Ei03 ?.0011C 2 P.2-239 0.000E~00 0.0000 ? .000E+00  0.0000 3.000Et00 0.0000 0.00GEi00 0.030C 

% P U - Z ~ I  U.OUOE*UO ~ . u u o c  C.OOUE+OO o.oooo O.OOOE*~O o.aooo ~ . O O O E + O ~  o.oooo C . O C ~ E + ~ G  
m 
10 

.3S?E+30 0.0000 

. 3 3 S E + 3 0  0.c000 

. C 2 ? ' + 0 0  0.0000 

. '>C3E+00 0.0000 

....r;iOO 0.0300 _ _ ~ _  



cc33'0 00+3oc0~0 000a'O 00+3300'0 0000'0 00+300c'0 0030.0 00+3000'0 Lil-33 

COOC'C 0013000'0 0000.0 0013000'0 0000'0 00r3000'0 0300'0 00t3000'C 09-03 

s050.0 0013000'0 0000~0 0013COO'O 0000'0 00+3000'0 0000'0 00+3000'0 IbZ-W 



Ground 
Radio-  
Nuclide m r e m / y r  fract. 

A n - 2 4 1  0.000Ei00 0.0'300 
Co-60  0.000E+00 0.0000 
C s - 1 3 7  0.000Ei00 0 . 0 0 0 0  
Eu-152 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  
Ed-154 0.000€+00 0.0000 
P u - 2 3 8  0.000€+00 0.0000 
P u - 2 3 9  0.000E+00 0.0000 
P u - 2 4 1  0 . 0 0 0 E i 0 0  0.0000 
S r - 9 0  0.000E+00 0.0000 

Total 0.000Ei00 0.0000 
- 

r and  Fraction o f  To:al D o s e  A.L : = 7.OCIOE-0:  y ~ i r r  
Independen: Paihways IInhalaLion -xclid?s radon' ,  

Inhalation Radon Plan :  Mea.. 

mremlyr fract. m r e m l y r  t r a c r .  mrem/yr irac:. m,ren y: frai.. 

0.0OOEiO0 3 . 0 0 0 0  0.000E+00 0.0000 0.0005+00 0.CC33 3 .  

0.00OEiOO 3.0000 0.000E+00 0.0000 0.000Ei00 0 . 0 0 0  
3.300Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 3  0.OC3 

3.300EiUO 0.0000 0.000Ei00 0.0000 3.0OOEi00 0.00C3 2 .  
0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  3 .  
0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 5 5  ? . O i l O E + 0 0  3 .  
O.OOOELOO 0.0000 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.030S 3.330Ei '30 C .  

@.COOE*00 0.COO0 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 3  2 . ; 3 2 + ? 3  '2. 

n.oooE+oo D . O O O O  O . Q O O E + O O  0.0000 ~ . O O O E + O O  0.00on c .  

- ,  - 
Total 3ose  C o n t r r b u L i o n s  TDOSEIl.p,tl Cor Indlvldlai Radian,clibes i i ~  i n "  l i ' - b . i a i s  ! ? I  

As m r e m / y r  and Fraction a t  Tozal Dose 3: L i 3 . i ' J C E i i  y e a r z  
Water Dependen: P a t h w a y s  

water F i s h  Radon P l a n :  'lea. M i i n  
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr f Z a C L .  mre rn /y r  trac:. mremlyr tract. 

Am-241 0.000E+00 0,0000 0.000E+00 0 , 0 0 0 0  0.000E+00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 C.0OOEt00 0.0000 
co-60 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0 . 0 0 0 0  0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  
c s - i 3 7  Q.OOOE+GG o.0000 O.QGGE+OO o.onoo Q.GOOE+OO o.oooo O.OOOE+OO O.OOOO O . G O D E + C ~  3 .  S E + l O  0.0000 
Eu-152 0.000Ei00 0,0000 0 . 0 0 0 E i 0 3  0 . 0 0 0 0  0.000Ea00 0,0000 0.000Ei00 0.3000 0.000EiOC C. 80E-'30 0.0300 
E;1-154 0 . 0 0 0 E i 0 0  0.0000 0.0COEi00 0.0000 0 .000E+00  0.0000 0.000€+00 0.0000 0.00GEIOC 0. :€-SO 0.3003 
~ ~ - 2 3 8  O . O O O E + O O  o.0000 o . o o o ~ + n o  o.oooo O.OOOE+OO n.oooo O.QQOE+QO o . 0 0 0 0  O.OOOE+OO 0. Et830 0.0000 
~ " - 2 3 9  G.OOOE+OO o . o o o o  O . O O O E + O O  n . 0 ~ 0 ~  O.OOQE+OO n.oooo O . Q Q O E ~ O O  O.OOOG O.SOOE+OO 0. 3Ei00 0.0000 
Pu-241 0.000Ei00 0,0000 0.000Ei00 0,0000 0.000Et00 0,0000 0.000E+00 0.0000 0.000EiOC 3.00:J OE+O0 0.000C 
S r - 9 0  0.000E+00 0.0000 0.000E+00 0,0000 0.000Ei00 0,0000 0.000E+00 C.3000 0.000EIOC S.0CCC 25100 0.0000 - - - - 
Total O.OOOEiO0 0,0000 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0 . 3 0 3  
'Sum of all water independent and dependen: p a t h w a y s .  
RESRAD, : ' e r s i i n  5 . 3  T% Lmi: = I80 days 0 6 / 2 8 / 2 0 0 5  08:51 Pa?-  2 :  
summary : Upper Areas R e s l d e n - .  Farmer Scenario l a q u a t i c  food o n l y )  
File : ' ~ p p e r - a r e a s  ~ a q u a r i c . r a d  

'rl?tal ~ 0 5 e  Z o n t r i b ~ t i o n s  TD@SEi;.p. :I for Individdai RadiindCliiPS !il a13  
As mrem/yr and Fracilon of Total Dose A: : i 1.03OE+C> :;ear: 

Water Independen: Pathways l Inha la ' . , r n  enclddrs ra<?nm 
;ro,nd InhalaZion Radon P l a n :  .<?2.. :<-Is 

Radio- 
NJcllde m r e m / y :  t r a c z .  n r e m l y r  irai:. rnremiyr  f r a c t .  . Tzem.;: < : 3 z ' ~ .  7 Z P 7  y z  t r a c  ... 

A m - 2 4 1  0.000EIOC 0.0000 0.000Ei00 3.0C00 @.OOOE+00 0.0000 0.00OE+00 3 . i l C O I :  
-2 Co-60 0.000Ei00 0.0000 mO,OOOE+:0 0 . 0 0 0 0  0.00OEtOO 3.0000 0.000Ei30 C.000C 
% 
5 

mremlyr Frat:. 



Eu-152 0.000Et00 
Eu-I54 0 . 0 0 0 E i 0 0  
Pu-238 0.000Ei00 
Pu-239 0.000Ei00 
Px-241  0.000E+00 
Sr-90 0 . 0 0 0 E t 0 0  

.0000 

.0000 

.0000 

.0000 

.a000 

.0000 

,000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 3.00CEl00 0.0'30': 
,000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0 . ' ; 0 ' 3 , 3  
,000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 S . S O O E 1 O O  0.020'2 
, 0 0 0 E i 0 0  0.0000 0.000E100 0.0000 3.000EIOO 0.0000 ' ? . l l C O E A ' 2 ' 2  '3.000'~ - - - - 

Total 0.000Ei00 0.0000 0.00OEi00 3.0000 0.000Et00 0.0000 C.OOOEi00 0.000C O.OCCZAOC #:.'21:'?: 

T a z a l  Dose C o n t r i b u t i o n s  TDOSEli,p,t) f o r  I n d i v i d i l a l  Radi?nJ:lloes 11) i n C  

A s  mrem/yr and F r a c t i o n  0: T o t a l  Dose 2: L = 1.0C3EA02 y D i c 3  
Wa:er Dependent Pathways 

Water F i s h  Radon Plan: Mea.. 
Radio- 
Nucllde miern/yr fracr. mrem/yr fracr. m r e m l y r  fracr. mremlyr trac: .  n rer , , ' y r  t r a c . .  

0.9929 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 

l.018E-15 0.0000 

0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0.000E+00 
0.000Et00 

0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 

o.oaoo 

0. OOOEiOO 
0 . 3 0 0 E i 0 0  
0.000Ei00 
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E t 0 0  
0.000Et00 

0.0000 
o.:c30 
0 . 0 3 a 3  
0.000'3 
0 . 3 0 0 0  
0.0000 
0.0000 

1.P15E-01 
0 . 3 0 0 E a 0 0  
0 . 0 0 0 E i 0 0  
0.000E+00 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E t 0 0  

Am-241 0.000Et00 0 . 0 0 0 0  
Co-60 0.000Ei00 0.0000 
Cs-137 0.000Ei00 0.0000 
Eu-152 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  
E u - 1 5 4  0.000Et00 0 . 0 0 0 0  
Pu-238 0.000Ei00 0.0000 
PA-239 O.UOOE+OO 0.0000 
Pu-241 0.000Ei00 0,0000 1.368E-03 0.0071 0.000Et00 0.0000 0.000E100 0.0000 0.000E+00 0.0000 
Sr-90 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0001: 

T o t a l  0.000Et00 0 . 0 0 0 0  1.928E-01 1.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E ~ 0 0  0 . 0 ' 3 0 3  
'Sum of a l l  w a t e r  independent and dependent pathways. 
RESRAD, Version 6.3 T% L i m i t  = 1@0 days 06/28/2006 0@:51 Pace 22 
S ~ ~ m m a r y  : Upper Areas R e s i d e n z  Farmer Scenario i aq i laz ic  food only) 
File : upper ~ areas ~ a q n a t l c . r a d  

- - - - - 

Total Dose Conirlbution~ T D 0 S E i i . p .  ti t o r  Individual RadronJcildes 1 1 1  in5 
A s  mrernlyr  and Frac:lon ot Total Dose A i  t ~ 3.0OCE102 y e a r :  

Water Independen: Pathways (Inhalatic? exclddes radcn l  
Ground Inhaiatian Radon Plant XPi L 

Radio- 
Nuclide mrem'yr frat:. mrem:yr fract. mrem/yr f r a c t .  mremiyr tzac: .  mr%m;jr i r a ' :  

~ m - 2 4 1  O.QQ@E+GO o . a a n o  O . O O O E + G O  c.0000 O.OOQE+OO o.0000 0.000~+00 c.oooo ~;.ocoi-oG z .  
to-60 0.000E~00 0.0000 0 .000EA00  0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  C.OOOO ' 3 .0?OEL0C 'I. 
cs-137 3.000Ei00 0.0000 0.000E100 0.0000 0.000Ei00 0.0000 0.000Ei00 0.3000 0 . 0 C 3 E * 0 0  '3. 
Eu-152 0.000E~OO 0.0000 O.I30OE+00 C.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 3 .  

Pu-238 0.000E+00 0.0000 0.COOEt00 0.0000 0.000Et00 0.0000 0 . 3 0 0 E i 0 0  0.3000 O.CCOEIO0 
Pu-239 :.OOOE+00 0.0000 O.C00E+OO 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  O . ' I 0 0 0  0.CC3ELC0 
Pu-241 0.000Ei00 0.0000 O.O00E+00 C.0300 0.000Ei00 0.0000 0.000Ei00 0.3000 0 . 0 3 0 E A C 3  1.0 
Sr-90 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.3300 0 . 0 0 0 E - 0 0  '3.0 

~ ~ - 1 5 4  O . O G O E + O O  o.0000 G.OOOEL@O o.0000 O . ~ O O E + O O  o.oooo G.OOOE+OG 0.0000 ' 3 .  

- - - 
2 Total C.00OE~00 0.0000 0.000E~00 0.0000 0.000Ei00 0.0000 0.000EiOO 0.2000 0 
% 

: . ? C L E I  3 3  0. io00 

MI:.< 

nr117 j :  trac:. mremiy: :rai:. 

1 . 9 1 5 E - 0 1  6 . 3 3 2 9  
C . C G 0 E - 3 0  0.'30':3 
0.0 0 OE* 3 i '3.0 0 83 0 
:.000E+90 s.o;rJ,j 
0 . 0 0 0 E i 0 0  0.0000 
0.000EiCO 0.0005 
1.018E-iE 0.0000 
1.368E-03 0.0071 
0.000Et00 0.0000 

521; 



Pu-238 0 . 0 0 0 E t 0 0  0 . 0 0 0 0  1.003E-09 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 

Pu-241  0.000E+00 0.0000 1.641E-02 0 . 1 6 3 5  0.000Ei00 0.0000 0.000Ei00 0.00'30 
pu-239 Q.OOOE+OQ o.oooo : . 6 4 3 ~ - ~  o.oooo U.OOOE+OO o.oooo o . a o o ~ + oc o.0000 

E+:3 S.CO0C - - - 
Total 0.000€+00 0.000C 1.I04E-01 1.0000 0.000Ei00 0.0030 0.000Ei00 3.000S 
'Silm of a l l  waier independen: and dependent pazhways.  
RESRAD, 'Version 5.3 T* Limit = 1 8 0  days 0 6 / 2 8 / 2 0 0 6  0 8 : S l  P a g e  2 2  
Summary : Upper Areas Resident Farmer Scenario laquatic food o n l y )  
file : upper_areas_aquatic.rad 

Total Dose Contributions TDOSE(i,p,ti for Individual RadiOnUClideS I I I  and Ia:hways I p l  
AS mremfyr and Fraction of Total Dose At : = 7 . 8 1 0 € + 0 2  years 

Water Independent Pathways (InhalaLion excl,>des radon1 
Ground Inhalation Radon P l a n t  Mea'. Mil.< 

Radio- 
Nuclide rnremtyr  ra  mrern/yr frac;. mrern/yr tract. mrem/yr frac:. 

Am-241 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000E+OC 0 . 0 0 0 0  0 . 0 0 0 E t 0 0  0 . 0 0 0 0  0.000E+00 
Co-60 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0 . 0 0 0 0  0.000Et00 
Cs-137 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000Et00 
Eu-152 0.000E+00 0 . 0 0 0 0  0.000~+00 0.0000 0.000E+00 0.0000 0.000Et00 +00 0.cO00 
EJ-154 0 . 0 0 0 E t 0 0  0.0J00 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 
~ 2 - 2 3 8  O . ~ I O O E + O O  o.0000 o . n o o ~ ~ o n  o . o o o o  ~ . O O O E + O Q  o.oooo O . O ~ Q E + O C  
~ ~ ~ - 2 3 4  L ~ . O O O E + O O  o.ooco ~ . O O O E ~ Q O  o.0000 o . ~ o ~ E + ~ o  c . o ~ ~ o  O . O O O E + O C  
P J - 2 4 1  0.000~100 0.00C3 12.0000 0 . 0 0 0 E i 0 ' 1  0.0000 0.000Ei30 
sr-90 0 . 0 0 0 E i 3 0  0.000: ' ' 0.0000 0.000Ei00 0.0000 3.000Ei00 

Total 0.000Ei00 0.000C 3 .SOOEi00  0.0000 0.000Ei00 0.0000 0.000Ei00 
- - 

""- >-.a1 Dose  Contributions TDOSEIi.p.ti :or Individaa; 3 

A s  mrern/yr and fraction oi Total Dose A: 
Wa:er %pendent P a z h i a y s  

wazer F i s h  Radon Plant : k d  I' i I .i 
Radio- 
NJclide m r e m l y r  frac:. mremiyr fract. m r e m l y r  frac: .  m r e m / y r  irac'.. n:w : r a , : ~ .  :.:--, :r f r a c l .  

2 Am-241 0 . 0 0 0 E i 0 0  C.000C 1.156€- ,02 3 . @ 3 6 5  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Ei00 0.:?00 ?.OOOEiOO ~. 
% Co-50  0.000Ei00 0.0000 3.3COEi30 5.0000 3.000Ei0~1 0.0000 0.000Ei~I0 0.1305 C.OOCEilL . .  

An -241  0 . 0 0 0 E i 0 0  0.0000 8,3965-02 0 . 8 3 6 5  0.000Et00 0.0000 0.000E+00 0.9000 0.300EiCC 0 .  t i 0 0  0.9000 3 .39 t .E -  
Co-60 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Et00 0 . 3 5 0 0  @ . L ' O @ E + O C  C. 0 E 4 0  5.0000 0.00jEi 
Cs-137 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 @.000E+00 0.0000 0.000Ei00 0.2005 0.300E+Oi , 2 .  

Eu-154 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOE+OO 0.0000 0.000E+00 C . O '  >E430 3.000C I . C a 3 E - 9 ' :  0.0055 
1. C03E-05 1. 0083: 

E u - 1 5 2  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.300Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.3000 0.000E+OC 3 .  I E I ' 3 0  0.000LI  0.i03EA 



C5-137 0.000E+00 0.0J00 
Eu-152 0.000E+00 0.0000 
Eu-154 0.000Ei00 0.0000 

PU-239 0.000Ei00 0.0000 
Pu-241 0.000Ei03 0.0000 
Sr-90 0.000EiCO 0.0000 

~ ~ - 2 3 8  o . ~ ~ ~ E + ~ o  o . o o o o  

.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0003 
, 0 0 0 E i 0 0  0.0000 0.0OOE+00 0.0000 0.000Ei00 0.0000 
,000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
,515E-09 0,0000 0.000E+00 0.0000 0.000Et00 0.0000 
,990E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
.251E-03 0.1535 0.000E+00 0.0000 0.000E+00 0.0000 
,388E-12 0.0000 0.000E~00 C.OOOO 0 . 0 0 0 E + 0 0  0.000C - - L- 

Total O.OUOE+OO o . o o o o  i.383~-02 1.0000 Q.OOOE+OO o . a o o a  o . 0 0 0 ~ ~ 0 0  o.8300c 

RESRAD, 'Version 5.3 TLi L m r :  = 180 days 061:8/2006 om:51 paoe 24 

file : ~ p p e T ~ a ~ e a S _ a q " a t l c . L a d  

'Sum of all wazer independent and dependent pathways. 

Summary : upper Areas Residen: Farmer Scenario (aqaatic food o n l y 1  

2.1.13E*30 0.0000 
:.133E-00 0.0000 
1.3:3€+00 0.0000 
2.333E~00 0.0000 
1.SS3E.00 0.0000 

0. O00EICC 3 .  ix: 

Total D ~ S P  Contributions TDOSE(l,p.:I for IndividJa? Radicniclides / I I  ar .3  
As m r e m / y r  and F r a c r i o n  of Total Dose Xi : = 1.003t+C? y'd:? 

Water independent P a t h w a y s  ( I n h a l a L r c n  erc:~des rad$?.! 
C-iomd InhalaZion Radon Elan: Yea: 

Radio- 
Nuclide mremlyr f r a c z .  mremlyr f r a c t .  m r e m l y r  frac:. mremlyr Crac:. nremlyr Tiai:. 

O.OOOE+OO 
0.000Et00 
0.000E+00 
0.000E+00 
0.000E+00 0.0000 
0.000E~00 0.0000 

0.0000 
0,0000 
0.0000 
0.0000 

Am-241 
Co-60 
cs-137 
Eu-152 
Eu-154 
Pu-238 
Pu-239 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  
Pu-241 0.030E-00 0.0000 3.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 

0.000Ei00 
0.000Et00 
0.000Et00 
0 . 0 0 0 E i 0 0  
0.000Et00 
0.000Ei00 

0,0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000Ei00 
0 . 0 0 0 E t 0 0  
0.000Et00 
O.@O0E+OO 
0.000E+00 
0.000E+00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000E+00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
c.0000 
0 . 3 3 0 0  

Sr-90 0.000EI00 0,0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.3000 3.000E-00 ' 3 . C  

Total 0.000E+00 0.0000 0.000Ei00 0.0000 O,OOOE+00 0.0000 0.000Ei00 0.0000 O.COOE+OC 0. 
- - - 

Total Dose  contribution^ TDOSEli,p,tl for :ndividda; Raaioniclides 1 i J  a n 6  
As mremfyr and Fractron ot Total Dose A'. t = i.900EiC3 p a r s  

Ylazer Dependent Pa:hways 
water fish Radon Plant Mea: 

Radio- 
Nuclide mrem'yr f r a c r .  rnremtyr frac:. m r e d y r  fract. m r e m . ' y r  t r a c t .  n r ~ n  )r [:a=.-. 

Am-241 0.000E~00 0.0000 4.50%-03 0.8355 0.000Ei00 0.0000 0.000Ei00 0 . O C I C  0 . 0 C O i * ~ 3 0  C. 
Co-50 0.000EiOO 0.0000 S.OOOE+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 [I.COOE*OC 3 .  
Cs-137 3.000E+00 0.3000 S.O:OE+OO 0.0000 0.000Ei00 3.0000 0.000Ei00 0.000J 9. 
Eu-152 0.000E~00 0.0000 O.SOOE100 2.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 C.CO00 0 .  

0.0OCEiSS 0.00C3 
0.000E+03 0.0000 
O.000E~OO c . 0 0 3 0  
3.616E-C3 L . 0 3 0 0  
1.990E-04 :.00C3 
2.2Slf-SI ; . I 5 3 5  
2 . 3 8 8 5 - 1 2  :.:1,:3 



*Sum of all wa:er independent and d e i e n d e n i  pa:hways. 
RESRAD, Version 6.3 Tb Limr: = 180 days 0 6 / 2 8 / 2 0 0 6  08:51 Page  2 5  
Summary : Upper Areas Resident Farmer S c e n a r i o  laquatic f o o d  o n l y 1  
File : >?per - a r e a s _ a q ~ a ~ i c . r a d  

D o s e l S o u r r e  R a t i o s  Summed Over A l l  F a t h w a y s  
Paren: and P r o g e n y  P r i n c i p a l  Radi?n .Jc l ide  C o n : r ~ ~ i ' . i ~ n s  i . ? d ~ ; i : e i  

P a r e n t  P r o d ~ c r  T h r e a d  DSRI:,L1 A L  Time in Years lmrem;>:l IpC..? 
(i) i: 1 f rac:mn 0 . 0 0 0 E + 0 0  1.000EiOO 3.000Et00 1.000EtCl ?. :33E-2? 1.000E-02 3.1;;X-32 -.9:OE-02 1.300E~33 

Am-241 
Rm-241 
Am-241 
a n - 2 4 1  
Am-241 
Co-60 
Cs-137tD 
Eu-152 
Eu-152 
Eu-152 
Eu-152 
E u - 1 5 4  
PU-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pa-238 
Pu-239 
Pu-239 
Pu-239 
PJ-239 
Pu-239 
Pu-241 
Pu-241 
Pu-241 
PU-241 
P u - 2 4 1  
P11- 2 4 1 
P a -  2 4 1 +D 
Pu-2 4 1 +D 
Pu-241+D 
PU-2 4 l t D  
Pu-241+D 

Am-241 
Np-237 iD 
u-233 
Th-229+D 
ZDSR(;I 
Co-60 
Cs-l37+D 
Eu-152 
Eu-152 
Gd-152 
ZDSR ( 3 )  
€"-I54  
Pu-238 
Pu-238 
U - 2 3 4  
Th-230 
Ra-226+D 
Ph-ZlOiD 
ZDSRl;1 
Pu-239 
U-235+D 
Pa-231  
Aic-227rD 
ZDSRI]) 
P u - 2 4 1  
h - 2 4 1  
:Jp-23'+D 
5 - 2 3 :  
Th-22910 
ZDSRl]l 
PU-2 4 l + D  
Y p - 2 3 7 ~ D  
U-233 
? h - 2 2 9 + i  
CDSR I; 1 

RESPAD. V e r s i o n  6 . 3  

~ 

1. 000E+00 
1. OOOEiO0 
1.000Ei00 
1 . 0 0 0 E i 0 0  

1.000E+90 
l,000E+00 

2 .792E-01  
2 ,192E-01  

7.208~-01 

1.000Et00 
1.840E-09 
l.000Et00 
1.00OEt00 
1.000Ei00 
1.000Et00 
1.000E~00 

1.000Ei00 
1.000Ei0G 
1.000Ei00 
1 . 0 0 0 E i 0 0  

1.000EiG0 
1.000EiQG 
1.000EiOC 
1 . 0 0 0 E i 0 0  
1.10OEiOC 

2.4iOE-05 
2.453E-05 
2.450E-05 
2.45GE-05 

T3 L i m i  

0.000~+00 0.000EiG0 
O.OOOE+OO O.OOOE+@O 
0.000E+00 0.000Et00 
0 . 0 0 0 E t 0 0  0.000E+00 
0.000E+OO 0.000EiCG 
0.GOOEi00 O.C0GE+OO 
O.O0OE+OO 0.000Ei00 
c.C30E+00 0.000Ei00 
0.000Ei00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+O0 0.000Ei00 
0.000Et00 0.000Ei00 
0 . 0 0 0 E i 0 0  0.000Ei00 
0.000Et00 0.000E+O0 
0.000Et00 0.000E+00 
0.000E+00 0.000E+O0 
0.000E+00 0.000E+00 
0.000Et00 0.000Et00 
0.000Ei00 @.000E+00 
0.000EiG0 0.000Ei00 
O.G00E+00 0.000E+00 
0.G00E~00 0.000E+00 
0.000EiOO 0 . 0 0 0 E i 0 0  
a.aoaE+aa O.OOOE+OO 
0.330Ei00 0.000E+Oo 
0.000E+00 0.000E+00 
0.0COEt00 0.000Et00 
0.000E~@0 0.000E+00 

? .OOOE+00 0.000~+00 
0.0GOEi00 0.000Ei09 
0.000Ei00 0.00GEi00 
0.000Ei00 0.00OEi00 
C . O i O E + O O  0.003E+O0 
0.000E+00 0.300Ei0O 

o .ooos+nn  O . O O D E + O C  

t = 180 davs 

0.000Ei00 0 .000E iG0  0 . 0 0 0 E i 0 0  2 . 3 - 3 E i 0 0  ,433E-01 5.809E-02 

0.000Et00 0.000Ei00 3.000EI00 8.041E-15 ,505E-09 1.946E-09 
0.000E+00 0.000E+00 0.000E+00 Y 5 3 l E - l :  4 . 4  5.927E-12 9 .215E-12  
0 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  O.O00E+03 2.3:3E*00 :. , 4 3 3 E - 0 1  Z.81OE-02 
0.000ii00 0.000E+03 C . C S O E + Z a  0.00OEfG0 3 .  .300E+00 C.300Ei23 
0.000Ei00 0.000EiG0 0.000EiOG 0.CSOE-02 3 .  .300E+0C 0.000E*2~3 
0.000Ei00 0.000Ei00 0.000Ei00 C . 0 3 0 E L 3 C  
0.000E+00 0.000EiOO O.OOOELOO O . O C 0 E ~ 0 0  
0.000E+O0 0.000Ei00 3 . 3 0 0 € * 0 0  0.000E+00 - 3 2  3.000Ei00 0.00OE~03 
0.000Ei00 0.000E+00 0.000Et00 O.OOOEAOO .O@OE+OO 3.000EtOC 
0.000Ei00 0.000E+00 0 . 0 0 0 E i 0 0  0.000E+00 0.? :3E-SO G.G00E+00 0.300E+O3 
O.oOOE+OO 0.000Et00 0.000EiDO O.OOOE+OO O.C@CiAOO 0 .000E+00  0 . 0 0 0 E i 0 0  
0.000E+00 0.000Et00 O . O O O E + G O  0.000Ei00 0.00CEi00 0.000E+00 0.000Ei00 
0.000E+00 0.000Ei00 0.000Et00 0.000EiO0 5 . 5 4 2 E - 0 7  2.168E-06 1.821E-06 
0.000E+00 0.000E+00 0.000Et00 0.000EiO0 1.443E-12 1.116E-10 1.605E-10 
0.000Et00 0.000E+00 0.000Et 
G.000EiOQ 0 . 0 0 0 E i 0 0  0.000Ei00 0.000E+00 3 .  
O.OOOE+OU 0.000Ei00 0 . 0 0 0 E + @ C  0.033EiC0 
0.000E~00 0.000E+00 O.OOGE+GO 0.030E+OC 
0.000E~00 0.000Ei00 0.000Ei00 G . 0 0 3 E ~ 0 0  
0 .000E+00  0.000Ei00 0 . 0 0 0 E 1 0 0  O.OOOEiSG 

0.000E+00 0 . 0 0 0 E i 0 0  O.OOOE+ 11E-CS 5.185E-0 
0.000Ei00 0.000Ei00 0.0COEI 
O.O0OE+@O 0 . 0 O @ E + 0 0  3.000Ei 
0.000E*00 G.GOOE+OO :.000E+ 
0 . 0 0 0 E i 0 0  0.000E+Gi 0.000E~ 
0.003E+30 0.0COEi00 0.30'3E- 
0.000Ei00 0 . 0 0 3 E t 0 0  0 . 3 0 0 E ~ : S  
O . O O O E + O O  3.000Ei00 0.COOEI 
?.000E+GG 0.000EiOC 0. 
0.000E+@G 0.O0GE100 0 .  
O.OOGE~00 0 . 0 0 0 E I 0 O  3 .  
0.000Ei00 0.000Ei00 2 .  

D.OOOE+OD G.OODE+OO O.QQOE+OO 5.1sez-oe .'6OE-06 9 . 1 8 i E - 0 6  

r 6 / 2 8 / 2 0 0 5  08 Faii 2 4  



Am-241  

C5-137  
Eu-152 
Eu-154 
Pu-238 
PU-239 4.04iEi08 
P U - 2 4 1  ' 1 . 0 3 0 E i l r I  '1.030Eil4 *1.030E+14 '1.030E*i4 '1.030E+14 : . J 3 7 E + O ~ '  5 . 5 8 l S r  
Sr-90 ' 1 . 3 6 5 E 1 1 4  '1.365E114 *1.365E+!4 '1.365Ei14 '1.365EilZ *l.?55E+l4 1,iiiEi 

' A t  specific a c i i v i t y  l l r n i :  

CO-60 

- - - 

Summed Dose/Source Ratios DSRii.tl i n  lmrem/yrl / i p C l / g l  
and Single Radionuclide Soil Guidelines G ( l , t J  in pCl/q 

at tmin = time of minimum single radionuclide soil guideline 
and a t  tmax = :ime a: m a x i m ~ m  i a i a l  dose = 113.5 0.2 y e a r s  

N v c l i d e  Ini:.al m i n  D S R l i .  t m i n l  G 1 1 ,  t rnin!  D S R I I ,  :maxi t i l ,  '.sax': 
( 1 1  1PCl;gI [year*) (PCl/gl lpiL:q" 

Am-241 8.0lOE-02 99.7 f 0.2 2.375Et00 1.053Ei01 2.244Et00 1 . 1 1 4 E i 0 1  
Co-60 3.180E-03 O.OOOEtO0 0.000E+00 '1.132E115 O.OOOE+OO *1.132E+15 

EL-152 7.120E-02 0.000EISO 0 . 0 0 0 E t 0 0  *1.765E+l4 0.300Et00 '1.'65Ea14 
Eu-154 6.650E-03 0.000EiOO (I.OOOE+OO +2.639E+14 0.300Ei00 ' 2 . 6 3 9 € + ' 4  
Pu-238 i.5lOE-03 5 4 8  i 1 2.441E-06 1.024EiOi O.OOOE+OO ' 1 . 7 1 2 E -  
Pu-239 4.84CE-02 1.000Ei03 5.186E-OB 4.041Ei08 3.837E-13 '6.2142' 
Ps-241 4 . 3 2 0 E - 3 1  155.4 f 0.3 5.256E-02 3.996E102 3.740E-02 6.5?5E* 
Sr-90 2.53GE-02 L52 .8  + 3 . 3  7.954E-04 3.123EiC4 O.C30E+00 *1.36iEAi4 

+A: specific a c t i v i t y  Imi: 

RESRAD, iTers1on 5.3 T* i m i s  = 18'3 days 05/28'20C5 @ e : : :  P a o n  2- 
Summary : U?pez Areas Resrdenr  F a r m ~ r  S c e n a ~ i i  f a q u a t i c  fond  oni j .1  
File : jpper~areas_aqua:i7,rad 

Cs-13' 1.210E100 0.000E+O0 0.000E+OO *8.704E+li 0.000Ei00 *8.704E+13 

- -- 

1 n d ; v i d J a l  P ~ c l i d e  Dose S,mmed Over A l l  3a:hwa;s 
Paren: U x l i d e  and B I a n c h  f r a c t i o n  1ndr i a : ed  

2 Nuclide Paren: THF (I, 
bi 

4 m 
0 I 3 1  (1: := S.O0OE+CS 1.0@0E+00 i.@00E+00 !.?@0 a:: - .  



~ _ _  
Am-241 Am-241 1.00CEi00 
Am-241 Pu-241 1.000E+0C 
Am-241 ZDSSE(:l 
Np-237 A m - 2 4 1  :.000E+00 
Np-237 PII-241 1.000Ei00 
Np-237 Pi-241 2.450E-05 
Np-237 ZDOSE(j! 
U-233 A m - 2 4 1  1.000EiC0 
U-233 Pu-241 1.000Et0C 
U-233 ?u-241 2.45CE-05 
U-233 ZDOSEi;) 
Th-229 A m - 2 4 1  1.C00Et00 
Th-229 Pu-241 1.C00Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 ZDOSE I j 1 
co-60 3 0 - 6 0  1.000EiGO 
C5-137 Cs-13' l.OOOEiOO 

Eu-152 € 2 - 1 5 2  2.792E-01 
Eu-152 ZDOSEl]l 
Gd-152 Eu-152 2.792E-01 
Eu-154 Eu-154 1.COCEi00 
Pu-238 Pu-238 1.840E-09 
Pu-238 Pu-238 1.000E+00 
Pu-238 ZDOSE I j )  
u-234 Pa-238 1.000Et00 
Th-230 P'd-238 1.00CEi00 

~ ~ - 1 5 2  ~ ~ - 1 5 2  ~.zoa~-:i 

~a-226 pu-238 I.OO~E+O: 
Pb-210 pu-23a i.:oo~+oo 
Pu-239 Eu-239 1.000Et00 
u-235 Pu-239 1.000E+00 

AC-227  ?'a-239 1.000Et00 
~ ~ - 2 3 1  ~"-239 I . ~ O O E + O O  

0.000E~00 
0.000Ei00 
0.000Ei00 
0.000EIO0 
0.0COEi00 
a.OCOEI00 
0.000Ei00 
3.000E+C0 
0.000E+00 
0.C00Ei00 
0.000Ei0C 
0.000Ei00 
0. OOOEiOO 
0.000E+00 
0.000E+00 
0 .:00E+:0 
C.OOOE+00 
O.OO0EI00 
n . n n n F . + o o  

0 . 0 0 0 E i 0 0  
0.000Et00 
0.0COEt00 

0.000Et00 
o .oooE+ac 

0.000EtCC 
C.000EtC0 
0.00CEi00 
0.000Et0C 
C.0CCEiC0 
0.000E~00 
0.CC0Ei00 
0.000Ei0C 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0.0COE+CO 
n n n n w n o  

0.CCCEt00 
O.CQCE+QO 
0.000E+00 
O.OOOE+OO 
0.00CEi00 
0. OOOEiOO 
0.0COEt00 
0 .  COOEtOO 
0.000EtOC 
0.CQOEi00 
0.000E+00 
0.0002+00 
0.000Ei00 
0.00CEi0C 
0.000Ei00 
0. OOCE~CO 
0.000E~00 
0.3OOE+OO 
0 .000E+00  

0.000E+0C 
0.000Et00 
0.000E+CO 

0.0C0EiOC 
O.C00E+00 
0.000Ei00 
0.COOEtCO 
0.000Et00 
0.0CCEi0C 
0 .000E+CC 
0.C00Ei00 
0.000Ei00 
0.000EiCO 
0.000Et00 
0.000E100 
0.0C0E+00 
: .:aaE+aa 
0.000Ei00 

o.oooE+aa 

C.000iiOO 
C.000EiOQ 
0.000Ei00 
O.OOOE+Oo' 
0.000E+00 
0.000E.0'3 
0.03'2E103 
0.000Ei03 
0.000Ei00 
0.00CEi00 
0.000Ei30 
0.000Ei00 
0.000EiOS 
c.cO:E+C'3 
0.000EAC3 
O.OOOE*OJ 
0.00CE*OO 

0.000Ei00 
o.aooE+oa 

~~ ~~ ~ 

0.000Ei00 0.00CEiC0 0.000EiC0 0.000EiCC C.000Ei00 0 . 0 0 0 E i 3 0  ,2.000E+II 
0.000E~OC C.000EiCQ 0.0COEi00 0.000E+OC 0.000E+C3 C.::0E+00 J.C:OE+CC 
C.000Et00 0.000Ei00 C.0COEtCO 0.000Et0C 0.C00E~0C 0.C0OEi00 3.0:OE+CL 
0.000Et00 0.000Ei00 C.C0CE+00 O.C00E+0C 0.00CEt00 0.00CEt00 0.000EtCO 
0.000Et00 0.000Et00 0.000E+0C C.000Et00 C.000Ei00 0.000E+00 O.OGOE+:L 
0.000Ei00 0.OOOEtOO 0.000E+C0 0.000Et00 0.000Ei00 C.OOCE+OO S.OOOE+CO 
0.000EiO: 0.00cEtC0 0.000Et00 0.000Ei00 0.000Ei00 0.00CE+?O 1.003E-C9 
S.OO:E+OC C.000Ei00 0.000Ei00 0.000EiOC 0.C00E+03 0.000Ei3: 2 . 2 5 4 E - 1 :  
0.000E~00 O.OOOE+OO 0.000Ei03 0 .00OE+00  0.30?E.C2 0.000Ei 
0.000E+00 0.00CEi:: C.OCOEi03 0.300EA00 0.003E~:? , 3 . 0 # 3 0 € +  
O.:0:E+OO 0.000Ei00 0.000Ei00 0.000E+00 C.000~+:0 0.000EiSi O.O::EL 
C.300Ei00 0.000Ei00 0.00CE+00 0.CCCEt00 0.000EiO: :.000E+'20 1.18-E- 
0.000EtOO 0.000E+00 O.OoOE+oO 0.000EiOo O.OODE+OC O.OO@E+O: 4.35-2-1' 
G.000EiOC 0.000E10C 0.000Ei00 0.000EiOO C.00:EiOj 1.01RE-15 1.4P:E-1': 

RESRAD. Version 5.3 T* Limit = 180 davs 05/28/2006 08:5i P a ~ e  2% 

1.;55E-02 
2.25iE-03 
1.182E-02 
- . C L 9 E - 0 7  
:.246E-07 
3.2COEiOO 

4.688E-03 
9.165E-04 
5.5C4E-03 
7 . 4 1 4 E - 0 7  
l.307E-01 
0.000E+0: 
8.72:E-01 

3 . 3 3 : 2 * 0 :  0. C30E*:3 
1,23OE+OC 0.000E+O3 
1.3C3EIOO 0.000E+03 
3.000EiC0 C.000E+00 
3.00CEi00 0.000E+00 
~3.000E+C0 0.000Ei00 
,274E-09 2.7451E-09 
.584E- :3  2.424E-13 
.544E-;i 4.989E-li 
,153E-lC 6.0442-13 
. J U J L + C O  ..._ 3.000E*00 

.45iE-10 1.89'E-10 

.:54E-1: 1.488E-10 
..-:IE-09 2.155E-03 

Summary : Upper Areas Residenr Farner S c e n a r i o  ( a q u a t i c  f m d  3 n l y l  
File : >?per-areas - aq;a:;c.rad 



File : ',p?er_areas~a~~a'ic. rad 

Individual Nuclide 5011 Concentrazion 
Parent k c l i d e  and Branch Fraction Indicated 

Nuclide Parent THFiil s c j , t , ,  p c - / g  
(j) i l l  t= O . O C O E + O O  1.000E+00 3 . 0 0 0 E i 0 0  I.O0DE+O1 3 . C 3 0 E * @ l  . . ,230E*C2 3.UI351;: -.?lCE+OZ 1.000E+j3 

Am-241 Am-241 1.000Ei00 
Am-241 Pu-241  l.OOOEi00 
hm-241 Z S l j l :  
Np-237 Am-241 1 . 0 0 0 E i 0 0  
Np-237 P u - 2 4 1  1.000E+00 
Np-23- PJ-24: 2.450E-05 
Np-237 Z S t ; l  : 
U-233 A m - 2 4 1  1.000Ei00 
U-233 Pu-241 1.000Ei00 
U-233 Pu-241 2.4503-05 
U-233 Z S I , ) :  
Th-229 Am-241 1 . 0 0 0 E i 0 0  
Th-229 Pu-241 1.000E+00 
Th-229 P u - 2 4 1  2.450E-05 
Th-229 Z S i 7 l .  ~ ~ , , _  ~~~ ~~~ 

co-60 Co-60 1 . 0 0 0 E + 0 0  
0 - 1 3 7  Cs-137 1.000E+00 
Eu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2.192E-01 
Eu-152 XSCjj: 
Gd-152 Eu-152 2.192E-01 
Eu-154 Eu-154 1.000Ei00 
Pil-238 Pu-238 1.840E-09 
Pu-238 Pu-238 1 . 0 0 0 E i 0 0  
Pu-238 ZS I ]  I : 
U-234 P,~-238 
Th-230 Pu-238 
Ra-226 Pu-238 
Pb-210  Pu-238 
PJ-239 P;-239 
U-235 Pu-239 
Pa-231 Pu-239 
Ac-221 Pa-239 
RESRPID, V e r s i o n  

.000E+00 

8.036E-02 
6 . 1 4 9 E - 0 4  
8,103E-02 
2 . 5 0 8 E - 0 8  
1.103E-10 
3.347E-12 
2.619E-08 
5 .7052-14  

7.968E-02 
1.923E-03 
8.160E-02 
1 . 7 8 9 E - 0 8  
9.586E-10 
9.513E-12 
7 . 8 8 6 s - 0 8  
5 . 1 1 6 E - 1 3  

'.'3411-02 
5 . 3 7 1 s - 0 3  
8.2'2E.-02 
2.556E-07 
9 . 4 7 0 E - 0 9  
2.718E-11 
2.65211-07 
5.611E-12 

7.1342-02 
1.Cl:E-OZ 
0.1212-02 
1.339E-0' 
6.210E-08 
5.419E-11 
7 . 9 6 i E - 5 7  
4.859E-11 

5.2"E-02 
: .Cl9E-C2 
5.2 SCE-32 
2.106E-06 
3 , 0 8 2 E - 3 '  
6.944E-11 
2 . 4 1 4 E - 0 6  
4.-:zi-:? 

a.0-0E-02 
0 . 0 0 0 E i 0 0  
8.070E-02 
0.000E+00 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E ~ 0 0  
0,OOoE+OO 
0.003E+00 
0.COOEIOC 1 . 5 1 4 E - 1 5  4.243E-15 1.436E-13 3 . 3 5 4 E - 1 2  5.827E-ll < . F i 4 Z - : .  : . - E  25-03 2.:91€-:9 
15.3:3E+00 1.374E-18 6.125E-17 6.396E-16 4 . 3 3 9 E -  
O.iC3E100 5.722E-14 5 . 1 5 9 E - 1 3  5 . i S S E - 1 2  5 . 1 - 5 E -  
0.000Ei00 1.797E-18 4.837E-17 1.714E-i5 4 .558E-  
0 . 0 0 0 E i 0 0  3.820E-21 3.029E-19 3 .478E-17  2 . 3 2 1 E -  
0.000E+00 2.331E-22 6.141E-21 2.093E-19 4.552E- 
0.000€+00 1.801E-18 4.868E-17 1.809E-15 4 . 8 9 1 C - 1 4  1 .733E- 
3.180E-03 2.788E-03 2.143E-03 8.533E-04 6.143s-05 6.152E-09 2 . 3 0 2 E -  
1 . 2 1 0 E 1 0 0  1.182Et00 1.129Ei00 9 . 6 0 3 E - 0 1  6 . 0 4 8 E - 0 1  1.19%- 
5.132E-02 4.812E-02 4.390E-02 3.049E-02 1.016E-02 2.813E- 
1 . 9 8 8 E - 0 2  1.887E-02 1.100E-02 1.181E-02 4.169E-03 l.090E- 
7.120E-02 6.759E-02 6.090E-02 4.23OE-02 1.493E-02 3.903E- 
0.000E+00 1.243E-16 3.543E-16 3.942E-16 1.934E-15 2. 
5.650E-03 6.146E-03 5 . 2 4 9 E - 0 3  3.023E-03 6.246E-C4 2 .  
2.77BE-12 Z.755E-12 2.71311-12 2.567E-12 2.190E-I2 1 .  
1.510E-03 1 . 4 9 8 ~ - 0 3  1 . 4 1 5 E - 0 3  1.395~-03 1.190~-03 5.835~-54 1 . ~ 0 3 ~ -  -05 5.45;E-0' 
i.510E-03 1.498E-03 1.4>5E-03 1.395E-03 i.190E-0 
0.000Ei30 4.262E-09 1.267E-08 4 . 0 9 3 E - 0 8  1.124E-0 

-1: i.003E-i 

.OOOELCO 0 .000E+00  1.921E-14 1 . ' 1 9 E - 1 3  1.810E-12 l.5B?E-l1 i.4J9E-10 -.?x?'-:~ 2.252E-09 X732F-39 

.O@OE+OO 0 . 0 0 0 E 1 0 0  2.775E-18 7.455E-17 2.7i3E-15 6.965s-14 

. 0 0 0 E + 0 0  0 . 0 0 0 E * 0 0  2.144E-20 L-ORE-18 1.991E-15 l.37TE-14 
,000Ei00 4.840E-832 4.840E-02 4 . 8 3 9 E - 0 2  4 .931E-02  4.8325-02 
.000E+OO O.OOOEiOO 4 . 7 6 4 E - 1 1  1.428E-10 4.;43E-10 1.4G5E-09 
.0OOE&C0 0 .00 .3E i00  5,0392-15 4.529E-15 5.035E-14 4.440E-13 
, 0 0 0 E i 0 3  0.00CS+SC 5 . 3 0 3 E - 1 8  1.406E-15 4.893E-15 1.11-E-13 
. 3  T* Limit = 180 days 35/28/2005 08:5l Page 30 
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Attachment 3. Filter Bed Areas with No Aquatic Food (Summary File) 

RESRAD, v e r s i o n  6 . 3  :* i l r n l t  = is0 d a y s  36/28/2006 08:27 Page 1 
Summary : rilrer Bed Areas Residen: Farmer S c e n a r i o  !no a g i a i i c  food1 
File : filter_bed_areas.rad 

Table o f  Contents 

Part I: Mixture Sums and Single Radionuclrde Guideline: 

Dose Con~er5ion Fact3r !and Relazedl Parameter Summary . . .  

Summary of Paihway SelecL. ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contaminated Zone and Total Dose Summary 
Total Dose Components 

Site-speclflc paramezer S J m a r y  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Time = 0 .000E+00  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1 . 0 0 0 E 1 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 3 .000E+00  . . . . . . . . . . . .  
Time = 1 . 0 0 0 E + 0 1  . . . . . . .  
Time = 3 . 0 0 0 E + 0 1  
Time = 1 .000E102  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1 . 1 4 0 E + 0 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 3 .000E+02  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time ~ 7 . 8 1 0 E t 3 2  . .  . .  
Time = 1.000Ei03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D o s e / S o u r c e  Ratios S a m e d  Over .All Pa:hwavs . . . . . . . . . . . . . .  
Single Radionuclide Soil Guidelines ...................... 
Dose Per Nuclide Summed Over a11 Pathways . . . . . . . . . . . . . . . .  
soil Concenira~ion Per Nuclide . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RESWID, Version 6 . 3  T b  Limit = 1 8 0  days 0 6 / 2 8 / 2 0 0 5  08:27 Paqe 2 
Summary ; F i l t e r  Bed Areas  Resident Farmer Scenario (no a q u a t i c  food) 
File 

2 
6 
13 
14 

15 
1 6  
17 
18  
1 9  
2 0  
2 1  
22  
2 3  
24 
2 5  
26 
27 
29 

Me"" 

0-1 
6-1 
0-1 
0-1 
0-1 
0-1  
8-1 
0-1  
8-1 

- 

2 
% 
m 
0 

: filter-bed_areas.rad 

Dose c o n v e r s ~ o n  Facior land Related1 Parameter S::wmar, 
File: FGR 1 3  MORBIDITY 

Parameter 

Dose con~vers:on f a c z o r s  Lo: Inhalation, m r e m / ? C ~ :  
Ac-22'iD 
A m - 2 4 1  
co-53 
cs-i3-+3 
Eu- 1 5 2  
E;-154 
td-152 
Np-23'iD 

5. '24€*03 
4.443E-O: 
2 , : P O E - C L  
3 .  i3SE-05 
2.210E-0i 
2 .  S6OE-04 
2.4 3 3E- 0 1 
5 . 4  03E-  0 1 



B-1 
8-1 
8-1 
B-1 
B-1 
8-1 
8-1 
B-1 
B-1 
B-1 
B-1 
B-1 
B-1 

D-1 
D - 1  
D-1 
D-1 
D-1 
D- 1 
D- 1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D- 1 

D-34 
0-34 
D-34 
0-34 
RESW 
S i l r n d  
File 

P a - 2 3 1  
Pb-210+D 
Pu-238 
P u - 2 1 9  
Pu-241 
Pu-241+D 
R a - 2 2 5 + D  
Sr-90tD 
Th-229+D 
Th-230 
U-233 
U-234 
U-235tD 

Dose conversion f a c t o r s  f o r  inoestion, r n r e m / p C i :  
A ~ - 2 2 7 + D  
a m - 2 4 1  
Co-50 
CS-li:+D 
Eu-152 
Eu-154  
Gd-152 
Np-237+D 
Pa-231 
Pb-21O+D 
Pu-238 
Pu-239 
Pu-241 
Fu-241+D 
Ra-225+D 
S r - 9 O i D  
Th-229tD 
Th-230 
3-233 
U-234 
u-235iD 

?ood transfer f a c r c r s :  

a c - 2 2 7 i D  , beef::1ves~Oc~-ln:ake ratlc, ! p C l / k o l  / (pCi/d) 
Ac-227iD , rnilr/l ivest3ck-in:ake ratio. !pCi/L)/lpClldl 

A:-22'+D , p;a"r!snil C0"ce":ratlo" zi:i3, d l rnens lon le s i  

'verslo" 5.3 T* Lm;t ~ 180 days  05/28i2006 08: 
: F i l r e r  Bed A r e a s  Resident Farmer S c e n a r i o  ( n 9  aqua:i; f o o d )  
: f;l:er-~ed_arnas.rid 

1.280Ei00 
2.320E-02 
3.920E-01 
4.290E-01 
8.250E-03 

8.594E-03 
1.308E-03 
2.169Ei00 
3.260~-0; 

8.254~-03 

1.350E-0i 
1.320E-01 
1.230E-01 

1.480E-02 
3 . 6 4 0 E - 0 3  
2 . 6 3 0 E - 0 5  
5 . 0 0 0 E - 0 5  
6.480E-05 
9.550E-06 
1.610E-04 
4.444E-03 
1.060E-02 
7.276E-03 
3.200E-03 
3.540E-03 
6 .84OE-05 
1 . 1 5 i E - 0 5  
1.32iE-03 
1.528E-04 
4.02?E-03 
5 . 4 8 0 E - 0 4  
2.890E-04 
2.835E-04 
2 . 5 1  ?E - ?  4 

2.50C.E-33 
2.0OCE-35 

P a 0 5  
L . O O O E - ~ ~  

1 . 2 f l C E I ' X  
1 . 3 6 0 E - 0 2  
3.920E-01 
4.290E-91 
a .250~-03 
8 .250€-03 
8.SBOE-03 
1. N O E - 8 3  
2.150Ei00 
3.2 50E -I: 1 
1.350E-01 
1.320E-01 
1.23OE-01 

6.480~-n$ 
9 . 5 5 0 E - 0 5  
1.610E-Cd 
4 . 4 4 O E - 0 3  
1.060E-02 
5 . 3 7 0 E - 0 3  
3.200E-03 
3.540E-03 
5.640E-05 
5 . 8  4 OE- 83 5 
1.120E-Si 
1 . L Z O E - 3 4  
3 .  S 3 OE-3 3 
5 . 4 5 0 E - 3 4  
2.890E-34 
2 . 5 3 0 € - ; 4  
2. ? 6 0 E - ? i  





DOSF Cawvers ion  Factor (and Related) Farameter Summary Ican'.in;edl 

D-34 
0-34 
0-34 
0-34 
D-34 
D-34 
D-34  
0 - 3 4  
0 - 3 4  
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 
0-34 
D-34 
0-34 
0-34 
0-34 
D-34 
D - 3 4  
0-34 
0-34 
0 -34  
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 

0-5 
0-5 
D-5 
D - 5  
0-5 
D-5 
D- 5 
D- 5 
D-5 
D-5 
D-5 
D-5 z D-5 
D- 5 br 

0 
rn 
w 

F i l e :  FGR 13 M0RBID;TY 

Pararnezer 

Pu-241+D 
Pu-Z41+D 
P u - 2 4 l i D  

Ra-226tD 
Ra-226rD 
Ra-226+D 

S r - 9 0 i D  
s r - 9 0 r u  
Sr-ROID 

Th-225+0 
Th-229rD 
Th-229iD 

Th-230 
Th-230 
Th-230 

, plant/soi: concentration ratio, dimensionless 
, ~eef/livestoc~-intake ratio, !pCi/kg)/ lpCi/dl 
, m i l n ; ' l i u e s t o c r - i n _ a n e  r a r i o ,  lpC~/L)/lpCi/d) 

, p1anr:soil concentration ratio, dimensionless 
, beef/lives:ock-inrake ratio, IpCi/kgi/(pCi/di 
, mllli:ivest0c"-l"tare cat10. i P C i / L i  / I ? C i / d i  

, plant/soil concentration ratio, dimensionless 
, beef/livestoci-intake r a t i o .  (pCi/kg)/ I?Ci/d! 
, r n i l n , l i s e s ' c c i - i n : a i e  ratio. ( p C i / L I  / !pCi/d) 

, plant/soil concen:ra:ion ratio, d;mensionless 
, beef,live5:ock-i~iale r a t i o ,  (pCi/ig) / (pCi/dl 
, mili/:ivestock-inta:~e :atlo, IpCi/Ll / l?Ci/di 

, planc/soil ConcentratLon ratio, dimensionless 
, beef/livestock-intake ratio. (pCi/kg)/ ipCi/d) 
, milk/liuestock-intake ratio. (pCi/L)/lpCi/d) 

U-233 , plant/soil concentration ratio, dimensionless 
U-233 , beef/livestock-iniake ratio, ipCi/kgi / (pCi/d! 
u-233 , nilxllivesrack-in~ake ratio, IpCi/LI / I p C i / d i  

U-234 , plant/soil concentration ratio, dimensionless 
U-234 , ~ ~ ~ f / l ~ " ~ ~ t ~ ~ ~ - ~ " r ~ ~ ~  r a t i o ,  ( p C ~ / k g l /  (?Ci/d! 
U-234 , milk,li~e5:ock-intare ratio, ( p C i / L I  / ( p C i / d l  

U - 2 3 5 r - D  , plant/soil concenLration iatio. dimensionless 
U-23ScD , beef/lrves:ock-rntake ratio, l p C i / k g !  / ipCi/dl 
U - 2 3 S L D  , mil'~/livestocn-intale ratlo, I ? C I / L l  / ( P C l / d l  

Bioaccmvdlatian f a c r a r s ,  fresh wafer. L / : q :  
Ac-227iD , fish 
Ac-227iD , cr i ls iacea and m o l l u s . ~ s  

A m - 2 4 1  , :Ish 
Am-24i , cz2s:acea and moll>s.ks 

Co-6'3 , :ish 
C 0 - 5 0  , cr~s :acea  and m 0 1 1 ~ 5 5  

C s - 1 3 7 i D  , fish 
CS-13TiD , crastacea and rnoilusks 

4.00CE-32 
1.000f-03 
1 .000E-03  

3.000E-01 
a.000t-03 
2 . 0 0  02- '3 3 

1. 0 c 0 ~ - 0 3  
1.00CE-34 
5.000E-06 

1.00GE-03 
1.000E-04 
5.00OE-06 

2.50OE-03 
3.400E-04 
6 . 0 0 C E - 0 4  

2.500E-32 
3 . 4 0 0 E - 0 4  
6.000E-04 

2 . 5 0 0 E - 0 3  
3.400E-04 
6.00"-04 

3 . 5 0  OE+ 0 1 
1 . 0 0 0 E i 0 3  

aase  
c a s e +  

1 . 0 0 0 E - 0 1  
> . 0 O C E - S 1  
1.OGCE-0: 

4 . 3  0 CE- c 2 
1 .000E-CI  
1 . 3  0 DE- 0 3 

3.000E-Ci 
8 . 0 30E-C 3 
2.00c:-c1 

1.0130z-c3 
1 . m c z - c 4  
5 . 3  0 CE-C 5 

1 .000E-03  
1 . 0 0 0 E - 0 4  
5 . 0 0 O E - 0 6  

2.500E-03 
3.400E-04 
5.00OI-C4 

2 .  W O E - C I  
3 . 4 5 0 E - 0 4  
5.000E-04 

2.500E-03 
3 . 4 0 0 E - 0 4  
6 . O C O E - 3 4  

1,i,3CE-,:: 
i . [ l 0 @ E - 0 S  

3 . j 5 CEt 0 i 
1. !00E-0 .~  

2 . 3 3 0 E i i 2  
2 . C 3 3 E i l i  

z.CC:~+o? 
1 .@09E*C.2 

5 . 0 i l i ~ C l  

P.:, 2 :  

RTF! 2 1  



D - 5  
D-5 I €'A-154 , fish 
D-5 € 2 - 1 5 4  , cr~s:acea and m o l l J s ' < s  
RESRilD, \ i e r s l o n  5.3 T% L m i t  = 180 d a y s  06/28/2006 0 8 ~ 2 -  Pa?$ 5 
Summary : F i l r e r  Bed Areas Resident F a r m e r  Scena r io  In0 aqua:lc f o o d )  
file 

Me"" 

0-5 
D-5 
D-5 
D-5 
D-5 
D - 5  
D - 5  
D - 5  
D-5 
0-5 
0-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D - 5  
D - 5  
D-5 
D-5 
0-5 
0-5 
0-5 
0 - 5  
D-5 
D- 5 
D-5 
D-5  
D - 5  
D-5 
0-5 
D- 5 
D- 5 
D-5 
D-5 
D-5 

D-5 
2 D - 5  
m 
0 
m 
P 

File: FGR 13 MORBIDITY 

Parameter 

;d-152 
Zd-152 

~ ~ - 2 3 7 + ~  
Np-Z37+D 

Pa-231 
Pa-231 

Pb-210+D 
Pb-ZlO+D 

~ ~ - 2 3 8  
Pu-238 

PJ-239 
P u - 2 3 9  

P u - 2 4 1  
PU-241 

Pu-24:iD 
E u  - 2 4 1 + D 

R a - 2 2 5 r D  
Ra-Z25+D 

S r - R U + D  
Sr-RO+D 

Th-229aD 
Th-229iD 

Th-230 
Th-230 

0-233 
0 - 2 3 7  

, fish 
, cristacea and mollusks 

, fish 
, crustacea and mollusks 

, f i s h  
, crastacea and mollusks 

, fish 
, crustacea and mollusks 

, f i s h  
, crustacea and mollusks 

, fish 
, crusiacea and mollusks 

, f i s h  
, cr0s:acea and mollusks 

, fish 
, c r ~ s E a c e a  and mollusks 

, fish 
, c r i s r a c e a  and m s i l ~ s i s  

3.000€+02 
1.000€+02 

3.000Et01 
1.000Et02 

3.00GEi01 
1.0'30€*02 

3.OCOEtCI 
1.000E*OZ 



1.000E.01 1 . 0 0 3 E i 0 1  E I 3 F i t i  2 2 , : )  I l l  6.000Ei01 6.@CCZ+Ol E I ? ? i C !  2 2 , Z l  

D-5 
D-5 
D-5 

0-234 , fish 
C - 2 3 4  , cruszacea and m o l l l s k s  

'Base  Case mean5 D e f d v l t .  Lib vi0 Associate Nuclide contr~butlons. 
RESRAD, Vers13n  5.3 1% Limit = 1 8 0  days  06/28/2006 0 8 : 2 7  Paqe F 
Summary : F11:er Bed Areas  Resident Farmer Scenario !no aquatic toodl 

: filler-bed-areas.rad File 

Me"" 

Roll 
Roll 
R o l l  
RGll 
ROll 
Roll 
Roll 
Roll 
Roll 
Roll 
RGll 
Roll 
RGll 
RGll 

RO12 
R 0 1 2  
R012 
ROl2 
R012 
R012 
R012 
R012 
R012 
R012 

Farameter 

A r e a  o f  contaminated zone l n * + Z l  
Thickness of csnramrnazed zone (mi 
~ e n g i h  parallel :o aqArfer flow iml 
Basic radiation dose l m i :  !mrem/yr l  
~ i m e  since placement of material i y r l  
Times for calcu1a:ians ! y r l  
Times for calculations i y r l  
Times for calculations i y r )  
Times for calculations i y r )  
Times for calculations l y r l  
Times for calculatrons i y r l  
Times for calculations !yr1 
Times for c a l c ' J l a t l o n s  iyr!  
Times f o r  c a l c ~ ~ l a t l o n s  lyrl 

Initial principal radionaclide 
Inrtial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initia; principal radionuclide 
Initla; p r i n c i p a l  radionuclide 
Initiai principal radionaclide 
Iniclal orrncipal radionuclide 
Initial p r ~ n c r p a l  radiongclide 
C o n c e ~ r a t i o n  in gromdwater 
Concentration xn groundwater 
Concenrratian in g r o m d w a t e r  
Concentration i n  gromdwater 
C o n c e n t r a t i o n  i n  aroundwat-?r 
ConcenLration rn groundwater 
Concen:ration in groundwater 
Concentraticn ,n groundwater 
C0ncen:ratio" I" groundwater 

Cove: deprh (ml 

Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Pu-238 
P,d-239 
PY-241 
Sr-90 
Am-241 
Co-60 
Cs-131  
E u - i s 2  
E u -  1 5 4  
Pu-238 
Pu-239 
Pu-241 
sr-90 

f r c  Parami 
UIer 
I n p u t  

5 . 1 4 0 E 1 0 4  
6 . 1 0 0 E t 0 0  
2.270Et02 
2 . 5 0 0 E t G 1  
0.000EtG0 
1.000EiG0 
3 . 0 0 0 E t 0 0  
1 . 0 0 0 E t 0 1  
3.000Et01 
1 .GOOE+02 
1 . 1 4 0 E + O 2  
? . 0 0 0 E + O Z  
1.810Et02 
1 . 0 0 0 E + 0 3  

1.700E-01 
6.690E-03 
2.550EtG0 
1.500E-01 
1.400E-02 
3.190E-03 
1.020E-01 
9.llOE-01 
5 . 5 4 0 E - 0 2  
not used 
not ' x e d  
not J s e d  
DOL 23ed 
n o t  used 
n o t  used 
no-. used 
n o t  dsed 
n o t  gsed 

0.000Ei00 

1.3COE*O4 
2.003EIOO 
: . O O O E + 0 2  
3 .SOOE+Ol 
0 . 0 0 0 E i 0 0  
1.000E+00 

1.000EiOl 
3.000Et01 

3 . 0 0 0 E i 0 0  

I.GGOE+02 
3.000Et02 
1.000E.33 
0. COOE-30 
0.0 s;CE+ 0 C 

0 .  G O O E I O O  
0.000EiGC 
O . O O O E i ~ j 0  
0.000E+'30 
0.00CEiGO 
0 . 0 9 O E i O G  
O . C O O E ~ O 0  
O.OOCEASG 

0.009E+00 
0.000E+O0 
0.000E.O(I 
Q.GCSE+OO 
0.0COEi00 
0.003EICO 
0.000EiGG 
0.000EiG0 
O.OGGE+OG 

0.000E+00 

o . m o E - o o  

i i :  
Paramezer 

Name 

.>REA 
THICYC 
L C Z F A C  
BRDL 
TI 
ll 21 
Ti 31 
T! 41 
Ti 51 
T( 51 
Ti 71 
T! 81 
Ti 91 
t!10' 

Si! 2 1  
S I !  31 
S l i  41 
Sli 5! 
511 7 )  

511121 
Sl(l41 
31 1251 
51 Lie1 
wii 21 
wll 31 
Wll 41 
I j l l  51 
Wi( - 1  

w:1121 
Wli141 
Wlll51 
Wl(18: 

..- 



MC 

lMBIMO 
IM'Z 
ZSB 

LM3H 
ZS3H 
ZSSl 
ZSd3 
ZSdI 

waow 

Ovsma 

Sd3 
V3XVM 

T 0 *30 0 0 ' z 
IG*3000'2 
: 0 TZ'3 0 0 ' 2 

... 
~~~ 

... 

I0 +30 c 0 ' 2 
10.3000'2 
10+3O? 0 ' 2 

: i 3 c j ' : 
0 0 -3i 0 i ' 5 
1?-30CL'Z 
lO-3C00'2 
IC-300O'P 
33+3005'1 
C3+3@00'b 

1 

20*3OOS'Z 
ON 

10+1000'1 
EO-300C'I 
001300CS 
2C-3000'2 
ZCi3000~I 
10-300?.2 
10-3000'2 
IO-30OO'b 
00+300S'l 

EO-3000'1 
90+300@'1 

-. Ine Jaa 

-,ucsI ArewwnS 

IO 13 0 0 fi. 
10+3O P n ' 1 
10-3000'7 
10-ZOOO'L 
10-300O'b 
00+303S'l 
TOt306b.Z 

? 

2013005'2 
BW 

l0+3000'I 
C@-3000'1 
@0+300E'S 
20-3000'2 
lOt3000'E 
10-3005'1 
lO-300b'l 
10-3000'E 
@@+300S'I 

EO-3000'1 
90+30PP'5 

>"dux 
2asn 

IaldYeli 

: abea 
10-3000'7 
peaq3ano 
10-3000'2 
0?+3000'1 
T0-30C0'5 
@0+3000'8 
3 0 130 0 C ' z 
3Ci300C'S 
10+3000'1 
10-3000'2 
10-3000'b 
C0-3300.1 
@0+3005'1 
E0-3C00'1 
0013005'1 

I0-30@~'6 
10-3000'5 
pas? 20" 
OOi300C'Z 
00+300E'S 
70+30~2'2 
10-3000'2 
IO-300C'P 
00+3000'0 
00+~0O5'1 
pasr 20" 
pasr 20" 



30130C3'U 
5013003'0 
00+3000'1- 
00+3000'1- 
3013000'1- 

8 abed 
00+3000' 0 
00+3000'0 
00+3000'1- 
00+3000'1- 
0 [I 130'3 0.1 - 

OC+3000'0 
C 0 130 5 0 ' 0 
c0+3009'P 
E013003.b 
i013009'P 

C0+3000'0 
0@+3000'0 

00+30@0'0 
COI3000'0 

00*3000'0 
00+300C'0 
E013000.7 
EOIIIOCC'Z 
C0+300C'Z 

00+3000'0 
00+3000'0 
E013000'1 
EDi3000'Z 
E0+3000'? 

00+3@C0~0 
00+3000'0 
00+3000'1- 
@0+3000'1- 
0@+3000'1- 

00+3000'0 
00+3000' 0 
00+3@00'I- 
00+3COO'I- 
00t3000'1- 

00+300@'0 
001300'3'0 
E0+3009'6 
E0+3009'b 
E0+3005'b 

00+?000'C 
30+3000'0 
E 0+300@' I 
C0+3000' I 
E0+3000' I 

00+3000'0 
00t3000'0 

m5z8 
9108 
9108 
9108 
9108 
9108 
9108 

9108 
9108 
9108 
9108 
9108 
9108 

9108 
9108 
9108 
9108 
9108 
9108 

9108 
91011 



R 0 1 6  
R016 
R 0 1 6  
R 0 1 6  
RU16 
R 0 1 6  

R016 
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
RO16 

R016 
R 0 1 6  
R016 
R016 
R 0 1 6  
R016 

R 0 1 6  
R016 
R016  
R016 
R016 
R016 
RESW 

D14:r13'~:1on Coefficients f2r P u - 2 4 1  
Cancaminated zone t c m * ' 3 / g i  
U n s a z i r a t e d  zone 1 ( c m * * 3 \ g i  
Saturated zone icm"3/gI 
Leach raze i'y:) 
SolUD111ty constan: 

Distribution coefficients for S r - 9 0  
Contaminaced zone icrn"3' gl 
UnsaLdra:ed zone 1 l c m " 3 / g l  
Satiirated zone lcrn"3/gI 
Leach rate i / y r i  
Solubility C o n s t a n t  

Distribution coefficients f a r  daughter A c - 2 2 7  
Contaminated zane !cm"?/a! 
Unsar2rated zone 1 !cm*+?:ql 
Sat'Arared zone icm+'3/yl 
Leach raze i/yrl 
S o l u b i l i t y  constan: 

Distribution coefficients for daughter Gd-152 
Contaminated zone icm"3/91 
Unsaturated zone 1 icm+*3/ol 
S a t u r a t e d  zone lcm"3/g1 
Leach rate l l v r l  

2.000EiU3 
2.000Ei03 
2 . 3 0 0 E 1 0 3  
0.000E+OU 
0 . 0 0 0 E + 0 0  

3 .  O O O E t O l  
3.0UOEiOl 
3 . 0 0 0 E t 0 1  
0.000Ei00 
U.000Et00 

2.000E101 
Z.U00E+Ol 
2.000EtOl 
0 . 0 0 0 E + 0 0  
0.000Ei00 

-1.00OEt00 
- 1 . 0 0 0 E t 0 0  
- 1 . 0 0 0 E + O 0  
0.000E+00 
0.000E+00 

~~~~~ ~~ ~~ . . 
Solubility cons:ani 

version 5 . 3  Tb Limit = 180 days 0 6 / 2 ; / 2 0 0 6  3 8 : :  

File : filiei_bed-areas.rad 

Me"" 

RO16 
R016 
R015 
R016 
R016 
R016 

R 0 1 6  
RO16 
R O 1 6  
R 0 1 6  
R 0 1 6  
R016 

R015 
7 
01 
0 
m 
m 

1. C O O E i O O  
1.000Ei00 
1. C O O E i O G  
0.000Ei00 
0.OOOEi00 

2 . 0 0 0 E t 0 3  
2 . 0 0 OEt 3 3 
2 . 0 03E+ 33  
0 .OC3E130 
0 . 0 0 2 E + O O  

3.000Ei01 
3 .  UUCEiOl 
3.00OEi83; 
O.UOOEi00 
O.U00E+OO 

1 . 0 0 0 E + 0 0  
1.000E+U0 
1.000Et00 
0. O O C E t 0 O  
0. O O O E i O C  

Page ? 

DCUUCVil8, 11 

ALEACH 11 8 I 
SOLVBK I 18 1 

DCRUCS 1 i a 1  

3CNUCCI 1! 
C C Y U c L l l  l . l i  
DCNUCS , 1: 
ALEACH! 11 
S O i U B i i r  : i  

DCNUCCI a )  
DCNUCUI a . 1 )  
DCNUCS I a i  
hLEhCal 9 1  
SOLUBY [ ? I  

CCYUCf, 3r 
0C:IUCi  I ? ,  : i 
LC:IUCs, 3 ,  
h L E A C 5 ,  ? I  
SCLCIEY I ? r  



R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  

R016 
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  

R016 
R016 
R 0 1 6  
R016 
R016 
R 0 1 6  

R 0 1 6  
R 0 1 6  
R016 
R016 
R016 
R016 

R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
RESW 

File 

c o n x m i n a t e d  zone I c m ' f 3 i g i  
U n s a : a r a z e d  z o n e  1 i c m ' * 3 / g 1  
Sa t3 ra : ed  z o n e  !cm*'3/gl 
L e a c h  r a t e  i l y r !  
So1ubrlL:y constant 

Dis:rmutlon coefficien;s far d a u g h t e r  Ra-226 
C o n E a m i n a t e d  zone i cm'+3/g i  
Unsa:.Jrated LOP.= I lcm-'3!?1 
s a t , J r a t e d  zone  (cm"3;gi 
Leach ra:e i l y r )  
S o l . J b i l i - y  consiant 

DIsLrlbUtion coefficrenis for d a u g h t e r  Th-229 
C o n t a m i n a t e d  zone !crn"?/gI 
Unsazzrated zsne 1 !cm"3/0)  
Sa:.Jra:ed zone i cn" i !g l  
Leach raze ( i y r !  
so1 'JDil l :y  C3nsta"r 

Dis:rim~tion c o e f f i c i e n t s  f o r  d a u g h r e r  T h - 2 3 0  
C o n L a m i n a t e d  zone icm'+3/g) 
U n s a t u r a t e d  zone 1 icm**3/gl 
S a t u r a t e d  z o n e  icm'+3/gI 
Leach rate i l y r !  
S o l u b i l i t y  constant 

~ l s t r ~ b ~ t i o n  coefficients f o r  d a u g h t e r  U-233  
Contamina:ed z m e  i c m " 3 i g i  
~naa:>ra..ed zone  1 icm**3:g! 
S a t A r a t e d  z o n e  ( c m " 3 / g I  
Leach  rate i / y r I  
Solubrliry c n n s t a n t  

V e r s i o n  6.3 T% L i m r :  = 180 days 

: filter_bed-arras.rad 

MEZ"U 

R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  

~ 

R 0 1 6  
R 0 1 5  

1 . 3 0 0 E i 0 2  
1 . 0 0 O E i 0 2  
1.00OEi02 
0. 0 0 0 E + 0 0  
0 ,  L ' U O E I O O  

7 . 0 0 0 E + 0 1  
1 . 000E+01  
- . 0 0 0 E + 0 l  
0 . 0 0 0 E i 0 0  
0.000Ei00 

6.000Ei04 
6.COOEi04 
6 . 0 0 0 E i 0 4  
0 .0 ,3OE+OO 
0. 000EtOO 

6 . 0 0 0 E t 0 4  
6 . 0 0 0 E t 0 4  
6 . 0 0 0 E t 0 4  
0 . 0 0 0 E t 0 0  
0.000Et00 

5 . 0 0 0 E + 0 1  
~ . @ ~ O E + O I  
5.000Et01 
0.000Et00 
0 . 0 0 0 E ~ 0 0  

06/28/2006 08:i 

1.000Ei02 
1.QCOEIOZ 
1.000Ei02 
0.000EiOG 
O.OL'OE*'X 

7.110OE+G1 

7 . 0 1 3 E A 3 1  
0. COOE+C3 

7 . a 'WE- 0 I 

o . m E + o n  

6.000Ei04 
5 . 0 0 0 E i 3 4  

O.G~j@E+il 
0 . 0 0 OEi 3 9 

6.onoEAoa 

6 . 0 0 0 E t 0 4  
6.00OEt04 
6 . 0 0 0 E t 0 4  
0 . 0 0 0 E i 0 0  
0. OOOEiO0 

5.000EiGl 
5 . 0 0 0 E i 3  1 
5 . 0 0 O E i  3 l 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E i 3 0  

Page  io 

a r y  I C 3 " l .  

3ela 2 I I 

~.. 
... 
... 

8 .83CE-3 '  
no: .sed 

3 C Y t i C C ( 2 ' 3 1  
DCNUCL' I 2 3 , l )  
D C W C S i i O l  
RLEACH i i 0  I 
SOLUBK (20) 

3 C U U C C I 2 1 !  
3CNUCU ii:, l! 
DCUUCS ti:; 
kLEACHI2li 
SOLUBK i 2 l l  



R 0 1 6  
R 0 1 6  
R 0 1 6  

R 0 1 7  
R017 
R017 
R O l 7  
R 0 1 7  
R017 
R O l 7  
R 0 1 7  
R 0 1 7  
R017 
R 0 1 7  
R017 
R 0 1 7  
R017 
R017 
R 0 1 7  
8017 
R 0 1 7  
R017 
R017  
R017 

R017 
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 
RC17 
R O l 7  
ROl7 
R 0 1 7  

RESW 
SU-i 
File 

S a t u r a t e d  zone (cm"3/ol 
Leach rate l i y r l  
531Li3111:y c3ns:an: 

InhalaZion rate (mff3/yil 
Mass l o a d i n g  f o r  i n h a l a t i o n  ig/m+'31 
Exp3sii-e d J r a a o n  
S h i e l d m g  f a c t o r ,  i n h a l a t i m  
S h i e l d i n g  t a c t o r ,  external gama 
F ~ a c i i o n  o f  t i m e  spen: i n d o o r s  
F r a c a o n  o t  rime spen: o'drdoors Ion site1 
Shape t a c t o r  f l a g ,  external g a m a  
R a d i i  o f  Shape fac tor  array l u s e d  if FS = -11: 

Outer annular r a d i u s  ( m l ,  ring 1: 
O u t e r  a n n u l a r  radius i m l ,  ring 2 :  
O~fe: a n n l l a r  r a d i u s  ( m l ,  ring 3 :  
O~:er a n n i r l a r  radias I m l ,  ring 4 :  
Oure: a n n u l a r  radius lm!. ring 5 :  
O u k e r  a n n , ~ l a r  r a d i u s  i m l ,  ring 5 :  
Outer annular r a d i u s  i m l ,  r i n g  1: 
Outer annular  r a d i u s  lml, ring 8 :  
odter annular r a d i u s  ( m l ,  r i n g  9 :  
Oucer annular radius i m l ,  r i n g  10: 
Outer annular r a d i u s  l m l ,  ring 11: 
Outer a n n u l a r  r a d i u s  (rnl  , ring 1 2 :  

F r a c t i o n s  of a n n u l a r  areas within AREA: 
Ring 1 
R i n g  2 
Ring 3 
Ring 4 
Ring 5 
R i n g  6 
Ring 7 

R i n g  9 

R i n q  11 
R i n g  li 

R~~~ a 

Ring 10 

v e r s i o n  5 . 3  T% Limrt = 1 8 0  days  0 6 / 2  

5 . 0 0 0 E i 0 1  
0 . 0 0 0 E i 0 0  
0.000Ei00 

8 . 4 0 0 E t 0 3  
1 . 0 0 0 E - 0 4  

4.000E-01 
3.oooEini 

7 . 0 0 0 ~ - 0 1  
5 .  B o ~ o E - n i  
2.500E-01 
1.00OEi00 

n o t  u s e d  
n o t  used 
m i  used 
no: jsed 
n o t  rsed 
n o t  used 
n o t  used 
n o t  used 
n o t  uIed 
n o t  u s e d  
n o t  used 
n o t  u s e d  

n o t  used 
n o t  used 
n o t  Jsed  
n o t  i s e d  
n o t  l s e d  
n o t  used 
n o t  , s e d  
n o t  , s ed  
not l s + d  
no: v s e d  
no: >sed 
no: > s e d  

2 0 0 6  3 8 : ;  
: F i l L e r  Eed Areas Residen: Farmer Scenario In0 aquatic toodl 
. filter 3 e d  a r e a s . r a d  

~~ 

R 0 1 8  F r ' ~ i t s .  .:ege:ables and grain consumption ( k g l y r l  
2 R 0 1 8  1 L e a f y  "egeLable co"s'Jmptl0" i k g / y r l  
?? R 0 1 8  Milk consumption I L / y r l  
'0 
0 

1 . 5 0 0 E + 0 2  
1.40GE*01 
9.20OEiOl 

5.000Ei01 
o.onosto3 
0 . 0 0 0 E t 0 3  

8 . 4 3 0 E 1 0 3  
1.330E-34 
3 . 0 0 0 E i 0 1  
4 . 0 0 0 E - 0 1  

5 . 0 0 S E - 0 1  
2 . 5 0 0 E - 0 1  
l . 0 0 0 E i l I O  

5 . 0 0 0 E i 0 1  
;.07:E+01 
0 . 0 0 0 E i 0 0  
O.OCGEiO0 
0 . 0 0 0 E+ s '3 
0 . 0 0 P E i 0 0  
0 . 0 0 DE+ 0 3 
0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0 ,  GOGEiO0 

7.000~-01 

1 . 0 0 0 E ~ 3 S  
2.73ZE-31 
0. c 0 0 r t  3 1 
0 . 0 3 0 E + 0 3  
0.000E+OO 
O . O C 0 E ~ 3 0  
0 . 0 0 0 E + 3 0  
0.00 OE+ 0'3 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E i O i  
3 . 0 0 ':E+ 3 '3 
3 . ,: 3 83 EL ,1 ,j 

P a o L  1 1  

D;vucs li?! 
ALEACP 1 2 7 '  
SCLUSY l i 3 "  

INHALC 
,+. *. . -L .J . .  

E 3  
SHE3 
SHFl  
?i:42 
FOT' 
n c  
I _  

RAD SHAFEI i i  

R A D ~ S H A F E  i i i i  
RAD-SHAPE l :2 1 

DIETlll 
DIET12, 
D I E T 1 2  



LK<?di 
683 

MHII 
M73 

MHHJ 
Ma I 
IMC 

l3-~00L'l 
03*Z301' I 
OS+3035~1 
:3-3030 ' 1 

00+3000'1 
0013000' I 
00+3000~1 
00+3000' I 
lO-ZiO00 '6 
10-300S'I 
Po-~coo'l 
10-3000'5 
LC+2005'! 
:@+3300'5 
T 0 133 0 5 ' 5 
I c 13'3 o a ' 9 

I- 

I- 
L- 

00+3000'1 
00+3000'1 
pas" io" 

00+3000'1 
10-3000'6 
10-3008'1 
$0-3000'1 
TO-3000'5 
20130c9': 
10+3000'5 
101300S~5 
I0+3008'9 

00+300~'1 
00+3000~I 
00+3000'1 

paso :oc 

00+3000'I 
00+3000' I 

pasr ZC" 

00+3000'I 
20+3001'5 
10+3055'E 

pasr 10" 
pas" 10" 

I0+300C'5 

x53h 
b12 
b13 
d13 

861'1 
8618 
8618 
8618 
861'1 
861H 
86TH 
8618 
8618 
8618 
8618 
8618 
8618 
8618 
8618 
8618 

610n 
6~08 
6wn 
610n 

6108 

6108 
6~0n 
6108 

6108 

6108 

6108 
6108 

8108 
8108 
8108 
8108 
8708 
8108 
8108 
8108 
810h 
8108 
8108 
8108 
8108 



Me"" 

C14 
c14 
e14 
c14 
c14 
C14 
e14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R 0 2 1  
R02l 
R021 
R021 
R021 
R02l 
R021 
R 0 2 1  
R021 
R021 
ROZl 
R 0 2 1  
R021 
R 0 2 1  
R021 
R021 
ROZl 

TITL 
TITL 
TITL 

Si:e-Soecific 

parameter 

F r a c t i o n  o f  v e g e z a a z n  c a r b o n  f r o m  a i r  
C - 1 4  e v a s i o n  l a y e r  thickness in soil ( m i  
C-14 e\Ia51on fi .JX r a r e  from s o 1 1  (115.Ci 
e-12 evaslo" fi 'JX r a t e  f rom $011 11/seci 
Fraction o f  g r a i n  i n  b e e f  ca::le f e e d  
F r a c t i o n  o f  grain la nil'< cow f e e d  
GCF c o r r e c z i c n  faicor f o r  gaseous forms  o f  C 1 4  

S t o r a g e  t i m e s  o f  can:amina:ed f o o d s t u f f s  ( d a y s ) :  
F r ' J i i s ,  n o n - l e a f y  v e g e t a b l e s ,  a n d  g r a i n  

M i l k  
Mea: a n d  p o u l t z y  
F i s h  
C r u s t a c e a  a n d  moL:usks 
Well w a t e r  
S u r f a c e  water 
L i v e s E o c k  f o d d e r  

L e a f y  Y P g e t a S l e S  

T h i c k n e s s  of b u i l d i n g  f o u n d a t i o n  ( m i  
Bulk d e n s i t y  of b u i l d i n g  f o u n d a t i o n  ig/crn"31 
T o t a l  p o r o s i t y  o f  t h e  cover m a t e r i a l  
T o t a l  p o r o s i t y  of t h e  b u i l d i n g  f o u n d a t i o n  
Vol ' .merric water c o n ~ e n :  o f  t h e  cover m a t e r i a l  
Vol.~rne:ric water conten: c f  t h e  f o u n d a t i o n  
Gi f f . J i s ion  c o e f f i c i e n t  f o r  radon gas i m / s e c l  : 

1" C C V e r  material 
in f o u n d a t i o n  mater ia l  
i n  c o n t a m i n a t e d  z o n e  s o i l  

Radon v e r t i c a l  d i m e n s i o n  of mining lm! 
Average b x i l d i n g  a i r  e x c h a n g e  r a t e  i l / h r i  
H e i g h t  o f  t h e  b u i l d i n g  (room! (mi 
B u i l d i n g  interior area f a c t o r  
B u i l d i n g  d e p t h  b e l o w  g r o u n d  s ~ i r f a c e  (mi 

E m a n a t i n g  power of R n - 2 2 0  gas  

Yumber o f  g r a p h i c a l  time points 
Yaximum number >f in:egration p o i n t s  f o i  d o s e  
Yaximum niimer o f  i n r e g r a r i o n  p o i n t s  f o r  r i s k  

Emanating power 3 f  Rn-222 g a s  

t r a m e t e r  SL 
user 
Input 

no'- u s e d  
not u s e d  
no: ',sed 
no'. ' J sed  
" 3 :  u s e d  
not a s e d  
n o t  u s e d  

1.400EtOl 
1 . 0 0 0 E i 0 0  
1.000Et00 
2 . 0 0 0 E + @ 1  
7 . 0 ( 1 0 E + 0 0  
i.000E+00 
1 . 0 0 0 E t 0 0  
1.000EtOD 
4.500E+01 

n o t  u s e d  
n o t  u s e d  
n o t  u s e d  
not u s e d  
not u s e d  
n o t  :sed 

no; u s e d  
n o t  u s e d  
n o t  u s e d  
not u s e d  
no: d s e d  
n o t  , J sed  
nor i s e d  
n o t  .xsed 
n o t  u s e d  
no: u s e d  

1024 
11 

257 

G e f a c l i  

9 .  a I OE- c 1 
3.0OOi-21 
1 . 0 0 CE- 0 7 
1 . 0 0 O E - 1 0  
8.OCDE-O: 
2.OCOE-01 
O.OC0EiOO 

1.4aoEioi 
1 . 0 0 0 E i 0 0  
1 . 0 0 0 E i O C  
2 . 3 3 0 E i 0 1  
7 .  ' O O G E i O O  
7 . 0 0 O E i C D  
1.00Cil00 
1 . 0 0 0 E t 0 0  
4 . 5 0 0 E i 0 1  

1 . 5 0 0 E - 0 1  
2 .400E+00  
4 . 0 0 0 E - 0 1  
1.000E-01 
5.000E-02 
3 .  000E-02 

2.0@0E-G6 
3.00OE-07 
2 .000E-05  
Z.OOOE+OC 
5 . 0 0 0 E - 0 1  
2.50OE+CO 
3 . 0 0 0 E * 0 0  
1 . O C 3 E A 0 0  
2. SCCE-01 
1.5:3E-0? 

... 

... 

... 

RESRAG, Versicn 5 . 3  Th Limit = :80 d a y s  0 6 / 2 8 1 2 0 0 6  0 8 : 2 -  P z ~ e  i 3  
Summary : F i l t e r  Bed A r e a s  R e s i d ~ n l  F a r m e r  S c e n a r i o  inn a q ~ a t l c  f c n d i  
F i l e  : f i l z e r  b e d  areas.rad 

~~ 



.. 
2 -- 
3 -- 
3 -- 
5 -- 
5 -- 

a -- 
9 -- 
Find 

7 -- 

ex:ernai gamma 
inhalation ( d o  radon) 
plant ingestion 
meat l"ge5:lOn 
mlin l n g e s r l a n  
a q a i i c  foods 
drinking water 
soil ingestion 
radon 
pear pathway doses 

aC:lYe 
?.Ctl"P 
active 
acz1ve 
ac:l"e 

suppressed 
active 
active 

suppressed 
active 

pssmn. veislon 6.3 Tb Limit = 180 days 0 6 / 2 8 / 2 0 0 6  08:27 Page 1 4  
Summary : Fi l r e r  Bed Areas Reside": Farmer S c e n a r i o  i n 0  aqaalic food1 
File : filrer_bed-aieas.rad 

Contaminated Zone Dimensions Initial Soil Concenzrations. ?Ci/g 

Area: 51400.00 square meters Rm-241 1.700E-01 
Thickness: 5.10 meters CO-60 6.690E-03 

Cover Depth: 0 . 0 0  meters c s - 1 3 7  2.550Ei00 
Eu-152 1.500E-01 
€"-I54 1.4002-02 
Pu-238 3.1902-03 
Fu-239 I. G2GE-01 
F'J-241 9.11GE-01 
Sr-90 5.54GE-02 

Total Dose TDOSEIt), mrem/yr 

T a z a i  E?ix:~re Sum M l t l  = F r a c t l o n  of Basic Dose L I T I ~  7ecer,,ed a: Tlnn ' ' ~ 1  
Basic Radiation Dose Limit = 2.500iiOl mrern/yr 

(yearsl: 0.000EiOC 1.GOOEIOC 3.000Ei00 1.0OOEi01 3.0002101 l.OOCEIO2 i . 1 4 0 E i 3 2  7 .  
TOOSE(t1: a . 3 5 4 E ~ O C  8.141EiOC :.734E+CC 6.493Ei00 4.034Ei00 ? . ' 2 5 - € - 0 1  -.:IJS- 

E?(:): 3 . 3 4 1 E - 0 :  3.255E-C1 3.094E-01 2.597E-01 1.614E-01 3.629E'-:2 2 . c C 4 3 -  
Maximum TDOSE(i1: 8.354Ei00 mremlyr at : = 0.000E+00 years 
RESRAD. Vers ion  6.3 Tb Limit = 1 8 0  days 0 6 / 2 8 / 2 0 0 6  0 8 : 2 7  Page 1 5  
Summary : Filter Bed Areas Reside": Farmer  Scenario In0 a q ~ a t i c  Ioodl 
File : f:l'.er bed areas.rad 

~~ 

T s r a l  @use Contribuiions TDCSEii.p.tl for :ndi'>;d;al Rad 

:.later Independen: P a t h w a y s  lInhalaLl?n D 

i s  m r e d y :  and Frac:lon of Total Dcse A: : 

- .  Zro-lnd 1nhala:;o" Radoh Plan: Kea: L l <  I___ 

Radio- 2 Nuclide mremryr frac:. mremryr fract. rnrern/yr fracl. m r e r n / y r  f rac: .  -nrem?jlr <.. .-,:en. j r  t rac: .  rrem ,: i r ac : .  
'% 
iD 
w 



Am-241 4.392E-03 3.0005 5.59lE-C3 0.0007 0.000Ei00 0.0000 1.0y6E-01 0.0123 1 .106E- '32  '3 . - -  
Co-60  5.8'4E-02 @.Om170 1.037E-07 0.0000 0.000Ei00 0.0000 2.347E-03 0 . 0 0 0 3  1.262E-02 0. 
Cs-137 4.959Et00 0.593 '  6.075E-05 0.0000 0 . 0 0 0 E t 0 0  0.0000 8.713E-01 0.1050 ~.671E-01 0. 

Eu-154 5.377E-02 0.00-2 2.909E-0- 0.3000 0.000Ei00 0.0000 5.596E-05 C.0000 1.385E-'lS 0. 
Pu-238 2.871E-07 0.0000 9.410E-05 0.3000 0.000Ei00 0.0000 1.l7ZE-03 0.0002 2.64lE-05 0 
Pu-239 l.761E-05 0.0000 3.306E-03 0.0004 0.000Ei00 0.0000 6.292E-02 0.3 
Pu-241 2.844E-05 0.0000 5.785E-04 0.0001 0.000Ei00 0.0000 1.106E-02 0.0 
S r - 9 0  7.782E-04 0.000; 5.40:E-05 0.0000 0.0OOEi00 0.0000 4.363E-01 0.0 

Total 5.676EI00 0.6794 3 . 6 8 4 E - 0 3  0.0012 0.000Ei00 0.0000 1.500Ei00 0.1-95 F.59222-01 

~ ~ - 1 5 2  5.327~-01 0.0~09 2.441~-05 O.OOOG Q . O O O E + O Q  O.OOOO 4.122~-04 o . 3 0 0 0  R . ~ O O E - G ~  3 .  

- - - 

c.213E-25 0.0003 
. . 523E-04 0. 0003 
L . 5 3 5 E - 0 1  0 . 0 3 0 0  
. ' . - - 9 E - 3 5  9.0030 
~. 2 5 - c -  i.2000 

..553-:: 5.3000 

. .. 

To:al Dose ContribUtionS T@OSE(l,p,tl for Individual Rad;sndclldes lI'8 a7:d ? i . h*ayS  I ? )  
P.s rnrern/yi and Fraction 05 Total @ose A i  L i 0 . 0 0 0 E + 0 0  :;ears 

Water Dependent Pa thways  
. .  Water f i S i  Radon F l a n :  \lea: 

Radio-  
Nuclide m r e r n t y r  f r a c t .  mrem/yi f r a c t .  mrem/yr f r a c r .  rnrern~yr r:ict. mrem-y: ; r 3 ( : .  . r z q n ' y t ~  rract. 

3E.90 j.,330; 
Co-60 0 . 0 0 0 E i 0 0  0,0000 0.500Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E ~ 0 0  0.0003 0 .  2.00 C.JO0C 
cs-137 0.000Et00 0.0000 0.000Ei00 0.0009 0 . 0 0 0 E + 0 0  0.0000 U.OOOE+00 0.0000 O.OOOEAOC 0.C 3EA00 0.9000 
Eu-152 0.000E+00 0.0000 0.000E+00 0,0000 0 . 0 0 0 E + 0 0  0,0000 0 .000E+00  0.0000 0.000EIOC 0.0 .000E+00 0.0000 

Am-241 0.000Ei00 0.0000 3.000Ei00 0.0000 0.000E+00 0,0000 0 . 0 0 0 E ~ O C  0.0000 3. 

Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0,0000 0.000Et00 0.0000 0.000E+00 0.0000 
Pu-239 0.000E+00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000E+00 0.0000 
Pu-241 0.000E+00 0.0000 0.000E+00 0,0000 0.OOOEiOO 0.0000 0.000Et00 0.0000 0.000E~00 0.0000 
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E~00 0.3000 O.000E~00 0.C?:; 

T o t a l  0.000E+00 0.0000 0.000ElOO 0.0000 0.000Ei00 0,0000 0.000Ei00 0.C300 3.COOE-3C C.C3?2 
'sum of a l l  water independen: and dependent pazhways. 
RESFAD, V e r 5 1 o n  6 . 3  Tb Limit = 180 days 06/28/2006 08:2' Page 16 
Summary : Filter Bed Areas R e s i d e n t  Farmer Scenario (no a q 3 a t l c  food)  
f i l e  : fi:ter_bed_areas.rad 

- - - 

T3:al aose  C O n f r l b ' 2 t 1 3 n 5  TDOSE(i,p, L i  f o r  Indl;ld,>al Rad;sn>clid+s 1 1  a ~ r ;  Ii' 
A s  mremiyr and Frac 'Li3n o f  Total Dose A: L ~ 1.000Ei0'3 y e a : :  

water Independen: Pathways i:nhaia'.ion s x r l ; r i e s  :ador,', 
Siound Inhala .20" Radon ?;a"'. ! I P 3 .  XI;* 

Radio- 
N u c l i d e  mrem/yr f r a c t .  rnrem/yr fract. rnrern/yr frac:. mremiyr irac:. n r e a / j r  t rar : .  ,IPT'~C Crac:. 

Am-241 4.373E-03 0.0005 5.56lE-03 0 . n o o 7  0.000E+00 0.0000 ;.012E-01 0.0i32 1.131E-03 0.0CC1 
Ca-60  5.150E-02 C.0063 9 .094E-08  2.0000 O.OOOEt00 0.0000 2.058E-03 0.0C33 i.137E-02 O . G f i C 1  I-54 0.0000 
Cs-137 4.846Ei00 0.5953 5.93lE-05 0.0000 0.000E+00 0.0000 8.572E-01 0.1053 - . 4 9 5 E - 0 1  0.0 
Eu-152 5.526E-01 0.0591 2.3ilE-C5 C.0000 0.000Et00 0.0000 3.913E-04 0.0030 : . 5 9 4 E - 0  
Eu-154 5.524E-02 0.0068 i.68RE-07 0.0000 O.OOOE~00 0.0000 5.1-2E-05 0 . 3 0 3 0  1.C04E-0 
Pu-238 2.848E-07 0.0000 9.336E-05 C.0000 C.OOOE+OO 0 . 3 0 0 0  I.758E-03 0.0032 ? . 5 1 2 E - ' 3  
Pu-239 1.-6:E-05 0.0000 3 . 3 0 6 E . - 0 3  3.3004 0.000E+00 0.0000 6.291E-02 0.001: 1.253E-53 0.C 

2 Pu-241 6 . 3 8 7 E - 0 5  0.0000 5.989E-04 0.0001 0.000E~00 0.0000 1.144E-02 0.0014 2 . 2 1 8 E - 0 4  O . C  
% Sr-90 7.586E-04 0.0001 5 . 2 7 1 ~ - @ 6  0.3000 0.000~+00 0.0~00 4.253~-01 0.0522 P.584~-32 i 
10 e 

nrem;y: ::ac:. 





m - 2 4 1  o . o o o ~ + o o  O.OOQO O . O O O E + O O  o . n o o o  o.nooE+no o.0000 n .aonE+oo  o.0000 o onoE+oC 
Co-60 0.000E+00 0.0000 0.030Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.00CC O.OCOE+OG 
cs-137 O.OGOE+OO o . o o o n  o . o o n ~ + n o  o.0000 o.oooE+on o.0000 ~ . O G O E + O ~  O . O O O C  O.OOOE+OO 
~ u - 1 5 2  O.OOOE+OO o.oooo O . O O O E + O O  o.oooo O.OOOE+OO o.oooo n . a o o ~ + a o  O . O O G O  O.OOGE+X 

pU-238 O . O O O E + ~ O  O . O , ~ O O  J . O Q O E + ~ O  3.0000 3 . 0 o o ~ i o n  o.0000 O.OOOE+OC 3.0000 , O . O O O E + ~ ~  
Eu-154 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  0.000Ei00 S.~3000 S.i00E+30 

' E i S O  0.0000 

E123 3 . i c 3 c  
Pu-239 0.000EiOC 0 . 0 0 0 0  0 . 3 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 3.0000 3.?00€*0 E i n c  3 . c n o c  
~ " - 2 4 1  Q.OOOE+OO S.OOOC O . ~ O G E + O U  O.OOOO o . o o o E + o n  o.oooo o .nooE+oo  n . 3 0 0 ~  U.OSOE+S 
s r - 9 0  O.OOOE+OO o.oooo O . ~ Q G E + O O  O.OOOO O . O O O E + O O  o.oooo o . o n o ~ + a o  c . m o o  . : . ? c i l ~ + l  - - -- 
Total 0.000Et00 0.0000 O.O00E+00 0.0000 0.000E+00 0 . 0 0 0 0  0.000Ei00 0.0000 3.300Ei3 
'Sum of a l l  water independent and dependent pathways. 
RESRAD, Version 6.3 'I* Limir = 180 days 0 6 / 2 8 / 2 0 0 6  08:27 ?age i R  
Summary : Filier Bed Areas Resident Farmer  Scenario (no aguaiic food1 
File : filrer ~ bed_arras.rad 

T a x 1  Dos? i m t r i b u t i o n s  TDOSEll,p. :I f o r  I n d i v i d i a l  Radl3n.clid~s (i: ar.,3 
As mrerniyr and Fraction O L  T o r a l  3050 A I  : ~ :.:3SEA01 y e a - 5  

Water Independent  Pathways (InhalacLon e n c l i r i e s  radon1 
Groand Inhalaiion Radon Pian: !lea I K l l  

Radio- 
Nuclide mrern/yr fiaci. m r e m i y r  fract. mrem/yr  f r - ac t .  mrem/yr I L ~ c : .  m r e m i y r  Irac:. m r E m / y :  frac:. 

Am-241 4.210E-03 0,0006 5.454E-03 0,0008 0.000E+00 0.0000 1.031E-01 0 . 0 1 5 9  1.060E-03 0.0002 5.04'E-05 0.0000 
co-60 i.576~-02 0.0024 2 . 7 8 3 ~ - 0 8  o.oooo O.OOOE+OO o.oooo 6.298~-04 o.ooni 3.387~-04 o . n o o 1  ~ . O R O E - O ~  n.onoo 
~1.137 3 . 9 3 6 ~ + 0 0  0.6062 4 . 8 2 2 ~ - 0 6  o.oooo o . o o o ~ + n n  o . o o o n  6 . 9 6 2 ~ 4 1  0.1072 5.088~-01 0. 
~ ~ - 1 5 2  3.521~-01 0.0542 1.450~-06 o .nnoo  o . n o o ~ + o n  o.onno 2 . 4 4 9 ~ ~ 2 4  o.oooo ~.-~:E-os 0. 

~ " - 2 3 8  2 . 6 5 2 ~ - 0 7  o.oooo ~ . 6 9 3 ~ - n 5  o.onno o . n o o ~ t n o  o . o o o n  1.637~-03 0.0303 ?.:63~-05 3 .  
pu-239 i.760~-05 G.QQOO 3 . 3 0 4 ~ - 0 3  o . n o o 5  Q.OOOE+OO O.OOOO 5 . 2 8 ~ ~ - 0 2  0.oo9i :.ZOZE-O~ 0. 
pu-241 3.104~-04 Q.OOOO 7.367~-04 O.OOOI o . o n o ~ + o o  o . o o o n  1 .40ne-02 0.0022 2.115~-04 0. 

 TO:^^ 4 . 3 3 6 ~ ~ 0 0  0 . 6 6 7 8  ~ . E ~ Z E - D ~  0 . ~ 0 1 5  n . o o n E + o o  o.oooo 1 . 2 1 1 ~ + 0 0  0.1874 c . ~ o ~ E - ) :  3 .  

Eu-154 2.717E-02 0.0042 1.322E-07 0,0000 0.000Ei00 0.0000 2.544E-05 0 . 0 0 0 0  4.937E-05 0. 

Sr-90 6.026E-04 0.0001 4.187E-06 0.C000 0.000EiOG 0 . 0 0 0 0  3.3'9E-01 0.5520 6 . R 2 0 E - 0 2  3 .  
_= - 

Total 3050 Czn:riDutions TDOSEli,p,:l Io: T n d i u i d J i ;  R a d r c , n i c l i d s s  I _  

As r r r e m i y r  a n d  F r a c t i o n  o f  To:al Dose  A: : i 1.CC:I-Cl :' 

Wa:er 3ependen'. ?a'.h*a,.- 
water Fish Radon ? 1 a r, .. Y e a :  :1 - .< 

Radlo- 
Xuclide mrern iy r  fract. mrerniyr frac:. nremiyr fract. m r e m i y r  fiac:. mremllr rzzr::. .-r-T,'j: irac: .  

c-. . _.__ 

mrem/,r trac.. 

1.6iOE-02 0.0025 
1.239E-05 0 . 0 0 0 0  
2 . 7 3 6 E - 0 3  0.00i4 
l.540E-05 0.0C3S 
1.60CE-05 0 . 3 3 5 ;  

B.Bi5E-ii G.:3i5 
2.23CE-c3 ' 3 . 3 C C 3  
?. ' iZE-;4 j . i C :  

2 . 5 7 1 ~ 4 4  c . c : c n  



h 

' sAenq:ed 

000C.0 3013000'0 0000'0 00+3000'0 

0000'0 00+3000'0 0000.0 0013000'0 
0000'3 00+3000'0 0000'0 00+3000'0 
000c13 c0+3000'3 0000'0 00*3000'0 
000C'? 00+3000'0 0000'0 00+3000'0 
CSSOS 5013000'0 0000'0 00+30GO'0 
c303'0 G3+3000'c 0000'0 00+3000'3 
i30j'O 00r3000'0 0000.0 00+3000'0 
0000'3 00r3000'0 0000'0 00+3000~0 
00C0'3 00+3000'0 00OG'O OG+30GG'D 

':~F-IJ Jiiwarw ';=el7 iA/mam 

7.UPld uopeti 

- - 

sienq:ed 2"apuadao la,eM 

0000'0 001300C'C 

0000'0 00+3000'0 
0000'0 00+3000'0 
0000'0 0013000'C 
0000.0 C0l3000'C 
3000'0 C3l3000'0 
000C'C 00+300C'0 
0000'3 30r3000'0 
0000'0 00+3000'0 
0000'0 DG+3GOD'G 

- 

'13eTJ IA,uarw 

VsT.3 

0000'0 00+3000'0 Te2oL 

0000'0 00+3000'0 06-2s 
0000'0 00+3000'0 lPZ-nd 
0000'0 0013000'0 6EZ-"d 
0000~0 00i3000'0 8E?-"d 
oooo'o nn-mo0.o b$i-w 

- 

~ ~~~ ~ 

0000'0 00+3000'0 ZSl-P4 
0000'0 00+3000~0 LEl-S3 
0000'0 0013000'0 03-03 
0000'0 0013000'0 Tb?-W 



.As mrernlyr and Fraction of T o t a l  Dose Ac  i 
Water Independent Pathways IInhalation e 

; round Inhalation Radon P l a n t  
Radio- 
Nuclide mrem/yr f r a c r .  mrem/yr f r a c t .  mrem/yr t r a c t .  rnrern/yr trac:. 

Am-241 2.8-5E-03 0.0032 3.'2lE-03 0.0041 0.000Ei00 0.0000 7.043E-02 3.1--4 
Ca-60 1.13iE-07 0.0000 2 .00?E-13  0.0000 0 . 0 0 0 E i 0 0  0.0000 4.541E-09 0.0000 
Cs-137 4 . 9 1 5 E - 0 1  3.5402 6.021E-0 '  0.0000 0.000Ei00 0 . 0 0 0 0  6.693E-02 0.0955 
Eu-152 3.249E-03 0.0036 1.338E-08 0.0000 0 . 0 0 0 E i 0 0  0.0000 2.260E-06 '3.0000 
Eu-154 2.254E-05 0.0000 1.097E-10 0.0000 0 . 0 0 0 E i 0 0  0.0000 Z.ll0E-08 0.GOC0 
Pu-238 1.301E-07 0.0000 4 . 2 5 0 E - 0 5  0.0000 0.000Ei00 0.0000 8.020E-04 0.COC9 
PJ-239 1.752E-05 3.0000 3.288E-03 0.0036 0.000Et00 0.0000 6.25lE-02 0 . C 5 8 5  
Pu-241 5.557E-04 0.0006 7.239E-04 0.0008 0.000Ei00 0.0000 1.310E-02 0.0151 
51-90 6.033E-05 0.0001 4.192E-07 0.0000 0.000Ei00 0.0000 3.383E-02 0.0372 

Total Dose C m : r i b i t 1 0 n S  TDOSEII.?, :I f 3 r  Individua: R a d i c n d c ; i 6 e s  ( - 1  27,s 

3 s  r n r e m / y r  and Fraction of Total Dose A.- .. = 1.d00E-02 y e a r s  
Water Dependen: Pathways 

w a t e r  F i s h  Radon P l a n i  Mea: 
Radio- 
Nuclide mrem/yr fract. mremfyr f r a c t .  mremlyr f r a c t .  mremlyr f r a c t .  mrem/yr Crac:. 

0.000Et00 
0 . 0 0 0 E t 0 0  
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0.000Ei00 

Pa-239 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E i 0 0  
Pu-241 0.000Et00 0.0000 C.OOOEi00 
S r - 9 0  0.000Ei00 0.0000 0.000Ei00 

0 . 0 0 0 0  
0.0000 
0 . 0 0 0 0  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0 . 0 0 0 E + 0 0  
0. OOOEtOO 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E t 0 0  
0.000E100 
O.OOOEiO0 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E t 0 0  
0.000Et00 

0 . 0 0 0 0  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0 .000E+00  
0 . 0 0 0 E + 0 0  
0.000Ei00 
0.0OOEi00 
0. OOOEiOO 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i 0 0  

0.0000 
0.0000 
0.0000 
0 . 0 0 0 0  
0 . 0 0 0 C  
0.0000 
0.0000 
0. 0 0 o c  
0. 0000 

0.000Ei00 
0.000Ei00 
0.1100Ei01 
0. '7 0 @E i o 0  
C.00UE100 
0 . 3 0 0 E i 0 0  
0 . 5 0 0 E i 0 0  
0. ? O O E * O O  
0. '3 3 C E I  0 0 

0.0000 
0.03C0 
0. c 3 0 0  
0 . C l i 0  
0 , : ,300 
0 . c 0 c , 3  
0.00CC 
O . C S C ' 3  
0.00i3 

Mil6 

mrem/yr frac:. 

0 . 0 0 0 0  
0.0000 
0 . 3 0 0 0  
0 . 3 0 0 0  
0.3000 
0.3000 
0.0000 
0.0000 
0 ,0003 - - - - 

Total 0 . 0 0 0 E i 0 0  0.3000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.SO00 C.'?COE*Oi C . . S C C >  : . S > 3 E + 0 0  0.83003 
'km of  all water independen: a n d  dependent pathways. 
RESWID, Version 6.3 T'i L i m i t  = 180 days 06/28/2306 5 8 : 2 -  F a q e  2; 
Summary : F i l r e r  Bed Area5 Rssldeat Farmer Scenario In0 a g u a l i c  toad1 
file ; fil:er-bed_areas.rad 

Tozai Dose C o n t r i b u t i o n s  T D O S E i r . p , t l  f o r  Individual R a d ; o n J c l i d e s  a?.< F 
A s  mrem/yi and Fraction o t  Total 3ose  A'. : = :.I40E+C2 y e a r s  

Water Independent Pathways  I1nhala:ion c n c l i d e s  racicn 
I r o x n d  1nhaia:ion Radon Flan :  !.lea. I L L . <  

Radio- 
Nuclide mrem.'yr f r a c t .  rnremljr fract. mremiyr frac:. mremiyr tiic:. m r e m l j r  ~*:.n.jr :rac:. 

An-241 2 . 7 0 9 E - 0 3  0.0039 3.507E-03 0 . 0 0 5 0  O . O O O E ~ 0 0  0.0000 5.538E-02 0.094- - 0.000: 2 Co-60 1.802E-OR 0.3000 3.1R:E-ll 3.0000 O.OOOEt00 0.0000 7.200E-10 0 . 6 C O l :  
% C s - 1 3 7  3 . 5 5 6 E - 0 1  0 . 5 0 ' 2  4.356E-07 3 . U 0 0 0  O.OOOE+OO 0.0000 6.290E-02 0 . 9 8 3 -  
\o co 

2.352E-02 5.0259 

8.805E-02 
1.205E-0: 
5.-96E-Oi 
3.252E-03 
2.256E-05 
9.874E-04 
7 . 7 0 l E - 0 2  
i.728E-02 
4.275E-02 

. 0 9 : 1  

.0000 

. - 4 - 0  
,0035 
.0050 
.0011 
,0845 
, 0 1 5 0  
. 0 4 - 0  

9.09-E-S: 1.092'2 



50-338C'E LrOG.0 b0-3PP9'1 0000'0 00+3000'0 1000'3 50-3SEI.B 0000'0 80-3biL.2 BEZ-nd 
91-3IZ6.S SC00'0 S1-3COO'E 0000~0 00+3000'0 0000'0 Ll-3655': 0000'3 21-3bCZ'E b51-"3 
11-36~C'l 0000'0 11-306L'5 0000'0 00+3000'0 000C'O El-3lZ0'6 0000'0 60-329L.6 2Sl-n? 

5133'0 Pl-3 'C bC-3559'. 9900'0 b0-3LE5'8 0000'0 00+3000'0 0000'C 60-3216'5 5LE0'0 E0-39Ze'b LEIFS3 
'5 C030'0 02-300L'T 0000'0 0013000'3 0000'0 52-3215'L 0000'0 61-3bSl.b 09-02 
'i 5t'L?.0 20-3EZO'E 0000'0 0013000'0 PZ;C'C i0-316S'l 9600'0 EO-3bEZ'T lb2-W 

0000'0 00+3000'~ 0000~0 00+3000'0 0000~0 00+3000'0 0000'0 OOC3000'0 0000'0 00+3000'0 
0000'0 00r30C0T 0000'0 00t3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 
000C'O 00~3000'C 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 



An-241  
Co-60 
cs-137 
Eu-152 
Ell-154 
Pu-238 
Pu-239 
P u - 2 4 1  
sr-90 

0.000EiSO 
0. 000EiO0 
0. O O O E i O O  
0.000Et00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0.000Ei00 
@.000E+00  
0.000E+00 

0 . 3 0 03 
0.0003 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

c.11000 
3.0000 
0,0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000E-00 
O.OOOE+OC 
3.000E+00 
3.000Et00 
O.OOOE+OO 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000E+00 

3.0003 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

' 3 .  O O O E t O C  
'3.0OOEi00 
0.000E+00 
0.000Ei00 
0. oooE+ao 
0 . 0 0 0 E i 0 0  
0.000E+00 
0 . 0 0 0 E i 0 0  
0.000Ei00 

3 . 3 0 0 5  
0 . 0 0 c c  
0.0001 
0 . 9 0 5 ' 3  
c . 0 0 c 0  
0.0000 
0.0003 
0.0000 
0.0000 

0.3000 
0.00C0 
0.0CC3 
3 . 0 C 3 5  
C.3000 
0.00c0 
0 . 0 0 0 0  
P.00011 
3.3000 

__= - - - - 
Total 0 . 0 0 0 E i 0 0  0.0000 0.000E~00 0.0000 O.C0OE+C0 0.0000 0.000E+00 0.000S 2 . 0 @ C Z * ' 2 ' 1  C. 
+Sum O f  a l l  water i n d e p e n d e n :  a n d  dependen:  p a r h w a y s .  
RESRAD, V e r s i o n  6 . 3  Te L i m i t  = 1 8 0  days 0 6 / 2 8 / 2 0 0 5  0 8 : 2 1  Paq? 23 
Summary : F i l t e r  Bed Areas R e s l d e n t  Farmer Scenarro In0 aquaTLC food1 
F i l e  : fil:er-bed-areas.rad 

T o t a l  Dose C o n t r i b u t i o n s  TDOSE 1i.p.  t i  f a r  I n d i v i d u a l  Radionuclides i l l  a n d  Fa:nways 191 
A s  mrem/y r  and F r a c t i o n  of Total Dose A i  i = 7 . 8 1 0 E t 0 2  years 

Water Independent Pathway3 (Inhalation e x c l i d e s  r adon)  
Ground I n h a l a t i o n  Radon P l a n t  Mea: 1411% 

R a d i o -  
Nuclide mremiyr  f r a c t .  rnrernlyr f r a c t .  rnrern!yr frac:. mrerniyr frac:. mreiri jr  

An-241  1.663E-04 0 . 0 0 0 0  2 .067E-04  0 . 0 0 0 0  0 . 0 0 0 E t 0 0  0 . 0 0 0 0  4 .071E-03  0.0009 4 . 5 8 5 E - O F  
Co-60 0.000Ei00 0.0000 0.000€+00 0,0000 0.000Ei00 0.0000 0.000E+00 0 .0000  0.000E+0C 

Eu-152  1.299E-18 0 . 0 0 0 0  9.023E-17 0.0000 0.000Et00 0 . 0 0 0 0  3 .444E-16  0 . 0 0 0 0  6.C8iE-1: 0 . i  
E ~ - 1 5 4  1.092E-28 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 1.022E-31 L O C O 0  l.SR4E-32 C.i 

~ ~ - 1 3 7  7 . 1 5 5 ~ - 0 8  o.oooo ~ . i 5 7 ~ - 1 4  o.oooo O.OOQE+OQ o.oooo 1 . 2 6 6 ~ - 0 8  o . 3 n o o  ~ . I O : E - O F  

Pu-238 4.593E-09 0 . 0 0 0 0  1.985E-0i 0 . 0 0 0 0  0.000€+00 0,0000 3 .712E-06  0 . 3 0 0 3  7,733E- 
Pu-239 1.689E-05 0 . 0 0 0 0  3.166E-03 0.0006 0.UOOEtOO 0.0000 6.025E-02 0 . 0 1 2 3  1 . 2 3 9 E -  E-C5 S.3008 
Pu-241  3 . 2 4 1 E - 0 5  0 . 0 0 0 0  4 . 0 4 4 E - 0 5  0.0000 0.000Ei00 C . 0 0 0 C  -.937E-04 0.0302 9 . B - 3 E -  
Sr-90 1.65lE-12 0.020C 1.147E-14 0.0000 @ . O O O E + @ O  0.0000 9.259E-10 0.0003 l.Ph9E- 

2 .  0i i 5 
c . 5 9 1 0  
C . C E - 9  
3.0:2c 





Summary 
File 

Parent 
(11 

Am-241 
Am-241 
Rm-241 
Am-241 
Am-241 
C0-60 
Cs-137iD 
Eu-152  
E d - 1 5 2  
Eu-152 
Eu-152 
Eu-154 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pd-238 
Pu-238 
Pu-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-241 
Pu-241  
Pu-241 
Pu-241 
P i - 2 4 1  
PU-241 
Pd-24ltD 
Fu-2 4 1 tD 
Pu-2 4 1 t D 
Pu-241iD 
Pu-241+D 

*Sum o f  a l l  water independent and dependent p a r h e a y s .  
RESRAD, Y e r s ~ o n  5 . 3  T* Limit = 180 days 06/28/2006 08:27 P a g e  2 5  

: F i l r e r  Bed Areas Reside": Farmer S c e n a r i o  In0 a q u a t i c  Coodl 

- 
m m - 2 4 1  
N p - 2 3 7 r D  
3-233 
Th-229iD 
Z D S R  I j I 
Co-60 
Cs-1311D 
€2-152 
Eu-152  
Gd-152 
Z D S R ! j !  
Eu-154 
Pu-238 
Pu-238 
U-234 
Th-230 
Ra-226+D 
Pb-210iD 
ZDSRijl 
P d - 2 3 9  
U-235rD 
Pa-231 
Xc-22iiD 
ZDSRI;I 
P ~ - 2 4 1  
A n - 2 4 1  
Up-237iD 
U-233 
Th-223iD 
ZDSR!]) 
Pd-241+D 
N p - 2 3 7 t D  
U-233 
Th-2?9+0 
Z D S P i - !  

1.000Ei00 
I. 0 0 0 E + 0 0  
7 . 2 0 6 E - 0 1  
2 . 7 3 2 E - 0 1  
2 . 7 9 2 E - 0 1  

1.000Et00 
1.840E-09 
1.000E+00 
l.O@OE+QO 
1.00OEi00 

7.985E-01 
2 . 5 5 1 E - 0 5  
5 . 3 8 l E - 1 4  
i.212E-17 
7.986E-01 
9.344Ei00 
2.689Ei00 
2.P51Et00 
1 , 1 0 4 E i 0 0  
5 . 3 9 0 E - 1 7  
1.104E+OO 
4 .275E+00  
1.258E-09 
5 .  838E-01 
2.119E-07 
6.49lE-13 

3.348E-13 
1.682E-16 
1 .952E-01  
8.192Ei00 
2.628Et00 
2.706Et00 
1 . 0 4 8 E i 0 0  
2.753E-16 
1.048Ei00 
3.951Ei00 
1.248E-09 
6.784E-01 
6.467E-01 
4.290E-12 

-.885E-01 
1 . 5 7 0 E - 0 5  
1 .553E-12 
1.901E-15 
7.885E-01 
5.29?E+00 
2.509E+30 
2.438Ei00 
9.445E-01 
6.109E-16 
9.445E-01 
3.374Ei00 
1.229E-09 
6.677E-01 
1.507E-06 
2.196E-11 

i.654E-01 
5.56lE-05 
1.27lE-11 
4.924E-14 
7.654E-01 
2.507Et00 
2.134Et00 
1.694Ei00 
E .  5 6 0 E - 0 1  
1.54SE-1s 
6 . 5 6 0 E - 0 1  
1.943Ei00 
1.162E-09 
6.317E-01 
4.399E-06 
1.896E-10 

1.000Et00 6.83lE-15 1.073E-13 1.275E-12 3.368E-11 78:OE-10 2.379E-08 
1 .000E+00  5.579E-17 1.417E-15 3.296E-14 2.264E-12 l.335E-10 S.il8E-04 

6.838E-0;  6.784E-C1 6 .6 -7E-01  6.317E-01 5.391E-0; ?.C95E-3: 
1.000Ei00 7.592E-0i 7.591E-0; 7.590E-01 -'.587E-01 ' . 5 7 9 E - 0 1  7 .550E-0 ;  
1 . 0 0 0 E i 0 0  2.876E-10 8.66AE-10 2.024E-09 6 . 0 5 4 E - 0 9  1.'40E-OR 5.5 lSE-Ofi  

1.000Ei00 
1.000E+00 
1.000E+00 
1 . 0 0 0 E i 0 0  
1 . 0 0 O E i 0 0  

2 . 4 5 0 E - 0 5  
2.450E-05 
2 .450E-05  
2.450E-05 

~~ 

7 . 0 8 7 E - 1 4  
3.263E-16 
i.592E-01 
1.432E-02 
5.311E-04 
1.294E-09 
2.624E-17 
4.027E-21 
1.495E-02 
7. 796E-0 6 
6.154E-11 
1 . 4 4 9 E - 1 8  
2 . 9 4 2 E - 2 2  

~ 

5 .283E-13 
4.202E-15 
7.59lE-01 
1.365'6-02 
1.84%-03 
9 4 5 9 E - 0 9  
3.065E-16 
1.119E-19 
1 . 5 4 9 E - 0 2  
7 429E-06 
1.882E-10 
7 . 9 5 7 E - 1 8  
4.046E-21 

2.869E-12 
4.396E-14 
1.590E-01 

4.101E-03 
4.950E-08 
2.968E-15 
2.651E-18 
1.549E-02 
6.747E-06 

1 . 2 3 9 ~ - a 2  

4.248E-10 
3.605E-17 

~~ 

2.592E-11 
1.034E-12 
7 . 5 8 7 E - 0 1  
8.846E-03 
1.032E-02 
4 . 0 0 Z E - 0 7  
6.463E-14 
1.893E-ii: 
1.51lE-02 
4.816E-36 
: . 0 9 4 E - @ 9  
2.679E-16 

2.164E-10 
2.098E-11 
7.179E-Cl 
3.3: 5E-33 
I. 895E-0i 
2.497E-06 
: . :4SE-12 
1.13SE-14 
2 .2 3 3E- 0 2  
: . 8 3 ' z - c 5  

2.233E-01 
8.491E-04 
5.052E-0 3 
' . a 0 4 E - : 0  
2.2425-0; 
5.-5-E-l- 
2.5:-€-03 
4.5355-0-  
: ,819E-0' 
3.604E-15 

. 9 L C E - 1 3  :.819E-07 3.455E-li 2.444E-15 

. 3 4 6 E - i <  2 . 2 9 1 E - 1 0  7 . 8 0 8 E - 2 7  2.462E-24 

. 2 3 - E - l C  l.167E-10 2.577E-12 4.542E-13 
6.341E-02 
4.052E-05 
J.310E-08 

1.401E-03 
2.174E-05 
2.067E-07 

2.458E-04 
2.205E-05 
2.497E-07 

-05 4.098E-07 3.053E-06 4.619E-05 
- C c  2 . 5 2 Z E - 0 7  2.323E-C5 2 . 5 9 3 E - 0 5  
- b .  5 . 3 4 5 E - 3 2  i.434E-C3 2 . 7 ' 4 E - 3 4  

? 4 6 6 € - 1 1  '.27OE-C1 7 . 1 8 2 E - 0 1  . c i  
-@5 1.4'9E-2' 3 . 0 0 5 E - 0 7  3.460E-07 

.8-4E-OE 1 . 7 3 1 E - 9 8  8.356E-Cf l  1 . 1 8 0 E - 0 7  

.25CE-10 5 . 3 4 3 5 - ' I 9  2.740E-08 3.932E-08 
,5442-01 -.466E-31 1.27OE-01 -.l82E-C1 

5.539E-i9 1..35€-23 
2.2'4E-C2 4.444E-C1 

~. 



Single Radionuclide sail Guidelines i l r  
Sasic Radiation Dose Lirn l ' .  = 2.500€-~. mrln ..r 

Nuclide 
(ii t= 0.000Et00 1.000E+00 3 . 5 0 0 E i 0 0  1.000Ei01 3.000EiOl 1.300E.02 1 . 1 4 O E i 0 2  

Am-241 3 . 1 3 1 E t 0 1  3.144E+Oi 3.1~1Ei01 3 . 2 6 6 E i 0 1  3 . 5 5 5 E i 0 1  4.'P3E101 5.076EiOl 
co-60 2.676Ei00 3.052Ei00 3.970E+00 9 . 9 7 1 E + 0 0  1 .385E+O2 1 . 3 8 3 E L 0 6  8 . ' 2 3 E * 0 5  
Cs-137 
E u - 1 5 2  6 . 3 2 2 E i 0 0  5 . 6 5 9 E i 0 0  7 . 3 5 0 E i 0 0  1 . 0 5 4 E i 0 1  3 .014E+Ol  1 . 1 5 3 E t 0 3  2.390E+O 
Eu-154 5.848Ei00 6.328Ei00 ' . 409E+00  1 . 2 8 6 E 1 0 1  6.225Et01 ;.5513+ 
PA-238 3.656Ei01 3 . 6 8 5 E i 0 1  3.;44E+01 3.95BEi01 4 . 6 3 7 E i 0 1  8.0'531 
Pi-239 3 . 2 9 3 E i 0 1  3.253Ei01 3 . 2 3 4 E + 0 1  3 . 2 9 5 E i O l  3 . 2 9 9 E t 0 1  3.3:lEi 
Pu-2 4 1 1.K71E+03 1.51?EAOi 1 . 5 1 5 E i 0 3  1 . 3 0 4 E 1 0 3  1 . 1 2 0 E i 0 3  1.318Ei 
sr-90 2.511Ei00 2.576Et00 2.711Ei00 3 . 2 4 3 E i 0 0  5 .408€+00  3.i39E- 

'At specific activity limit 

- 

- ~ 

Summed Dose/Source Ratios DSR!1, ti in lmrem/yrl / !pCl/gi 
and Single RadionucIide Soil Guidelines G(i, tl in p C i / g  

at tmin = time 3f minimum single radionuclide soil guideline 
and a: tmax = time 3 f  maximum total dose = 0 . 0 0 0 E t 0 0  y e a r s  

Nuclide :nitla1 Em;" DSR ! 1, tmini G ! 1, tmrn) DSR !I 
! 1 i  (PCl. 'Oi !years1 l p C l / g i  

Am-241 i . 7 0 0 E - 0 1  -e2 * 2 3 . 0 2 0 E t 0 1  8 . 2 7 8 E - 0 1  1.986E-01 3 . 1 3 1 E i 0 1  
Co-60 6.630E-03 0 . 0 0 0 E i 0 0  9.344Et00 2 .676E+00  9 . 3 4 4 E t 0 0  2.676EiOC 
Cs-137  2 . 5 5 0 E t 0 0  0 .000EtOC 2 . 6 8 9 E i 0 0  9 .295E+00  2.689Ei00 9 . 2 9 6 E i 0 3  
Ea-152 1 . 5 0 0 E - 0 1  0.000€+00 3.955E+00 6 . 3 2 2 € + 0 0  3.955Ei00 6.322EiOi 

Pu-238  3.190E-03 3.000Er00 6.938E-01 3 . 5 5 5 E I O i  6.838E-01 3 . 6 5 6 € * 0 1  
Pa-239 1.020~-01 O.OOOEAUO 1 . 5 9 Z E - 0 i  3 . 2 9 3 E i 0 1  i.592E-01 3.2?3€+01 
PU-241 9.ilOE-0: 8 3 7  f 2 8 .302E-01  3 . 1 2 4 E i 0 1  1.496E-02 l.L:;E+ 
Sr-90 5 .543E-12  3.000E~S0 3.555Ea03 2 . 5 1 l E + 0 0  9 . 9 5 5 E i 0 0  2 .51 ;Et  

Eu -154  1 . 4 0 0 E - 0 2  0.000Ei00 4 . 2 7 5 ~ t o o  5 . 8 4 8 ~ + 0 0  4.275~+00 s . ~ ~ ~ E + c c  

_____ 
RESRAD, s le rs ior  5 . 3  T% L m i z  = I80 days 06/28/2006 08:2: page 2 

e r  3ed .Areas R.-sid Fari~er Scenario in0 aq~izic :mdi 
er-bed_areas.rad 

Individual Nuclide Dose Summed Over  Ai; Pa:h*ajs 
Paren: Nuclide and Branch Fraction Ind ica ' - ed  

.FI Nuclide Paren: THF 1 1 1  @ O S E l ~ . t l ,  mrem;yr 
t= 0.0OOEiO0 1 . 0 0 0 E i 0 0  3.000E+00 1 . 0 0 0 E + 0 1  3 . 0 0 C E i 3 1  1.000€+02 1 . 1 4 J E - 2 L  7.L'23E.02 1 . 8 1 5 E 1 0 2  l . :2SE+?2 

D) 
(I i i i i  -~ % - 

0 
w 



Am-241 A r n - Z < l  1.30CEi00 
Am-241 P~-241 1.SOOEi00 
Am-241 XDOSEi;) 
Np-237 Am-241 I.OOGE+00 
Np-237 P~-241 1 . 0 0 0 E - 0 0  
Np-237 P'a-241 2 . 4 5 0 E - 0 5  
Np-237 LOOSE!:) 
0-233 Am-241 1 . 0 0 O E + 0 0  
U-233 Pu-241 1.000EiSO 
U-233 Pu-241 2.450E-05 
U-233 ZDOSE! j I 
Th-229 Am-241 1.000EiOO 
Th-229 Pu-241 1.000Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 Z D O S E i ; )  
Co-60  Co-60 1.000Ei00 
Cs-137 Cs-13- 1.000Ei00 
Ed-152 Eu-152 - . 2 0 8 E - 0 1  
€11-152 Eu-152 2.7P2E-01 
Eu-152 ZCOSE!:I 
Gd-152 Eu-152 2.792E-01 
Eu-154 E.2-154 1.000Ei00 
Pu-238 Pu-238 1.840E-09 
Pu-238 
Pu-238 
U-234 
Th-230 
Ra-22 6 
Pb-210 
P.2- 2 3 9 
U-235 
Pa-231 
AC-227 
RESRAD. 

Pu-238 

Pu-238 
Pu-238 
Pil- 2 3 8 
Pa-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
ver s13n  

ZDOSE!, 
1.000Et00 

1.000E+00 
1 . 0 0 0 E + 0 0  
l.OOOELOO 
1 . 0 0 O E + 0 0  
1.000E+00 
1.000Ei00 
1.000Ei00 
1.000Ei00 
5.3 T'i 

~~ ~ 

2.859E-17 3.231E-16 
1.019E-19 2.415E-lR 
3 . 6 8 6 E - 2 1  4.080E-20 
2.870E-17 3.256E-15 
5.481E-02 4.213E-02 
6 . 7 0 1 E t 0 0  6.398Ei00 
4.059E-01 3 . 5 5 8 E - 0 1  
1.512E-01 1.41iE-01 

1.0182-14 5.691E-14 2.540E-13 2.160E-12 i.,3EE-il 1 . 5 2 0 E -  
7 2 . 3 9 3 ~ - 1 6  2.-94~-15 s.a88~-14 1.09;~- 
8 -.285~-ie 3 . 2 8 4 ~ - 1 7  2.441~-16 1.512~- 
4 il20E-14 2.667E-13 2.215E-12 l.819E- 

2.0hOE-18 8.371E-15 1.983E- 
3.669E-21 l.724E-16 1.002E-14 
2.680E-22 9.834E-19 1.931E-17 
2.064E-18 8.545E-15 2.084E-13 
6.251E-02 1.577E-02 1.203E-03 
5.858E103 5.442Ei00 3 . 4 2 8 Z i 0 0  
4.276E-01 2.540E-01 8.958E-02 . ; , 2 E - 1 9  1.34-E-2 
1 .655E-01  9.840E-02 3 . 4 7 4 E - 0 2  ,633E-13 4.;55z-i 
5.932E-31 5.631E-01 5.014E-01 3.524E-01 1.244E-0; . 3 0 C E - 1 8  : . 4 i 3 E - 2 3  

.000E+00 0.3CCEii. 

._ 

5.436E-li 
5.811E-13 
3.881E-Lii 
1118E-12 
1 .209E-0 '  
5,'CEE-G: 
2 . 3 4 4 E - ' 2 3  
9 . C - q E - 0 4  
3.252E-i3 

1.408E-17 4.130E-17 9.164E-17 2.317E-16 4.315E-16 5.44JE-16 5 . 4 5 - 5 - : <  5.436E-15 ,243E-15 5.:5-5-:5 
5 . 9 8 4 E - 0 2  5.531E-02 4.724E-02 2.721E-02 5.623E-03 2.256E-05 '.484E-:i 3.238E-12 1 . 0 9 3 E - 2 8  G . O C C E * U j  
4.014E-12 3.982E-12 3.919E-12 3.708E-12 3.164E-12 1.817E-12 1.52FE-:- ?.'22E-l3 6.221E-15 1.449f-li 
2.181E-03 2.164E-03 2.130E-03 2.015E-03 1.720E-03 9.874E-04 8.835E-C4 2.323E-04 4 . 4 6 8 E - 0 6  7 . 8 ' 4 E - 0 -  
2.181E-03 2.164E-03 2.130E-03 2.015E-03 1.720E-03 5.874E-04 3.835E-Ci 2.023E-04 4.468E-05 '.574€-1' 
6.761E-10 2.063E-09 4.807E-09 1.403E-08 3.736E-08 9 .153E-08  9.849E-LB 1 . 2 9 6 E - 0 7  8.850E-08 7 .033E-08  
7 A l l E - 1 5  1 ~ 7 h 9 E - I 4  1.004E-14 6.048E-17 4.lRSE-12 4.261E-11 C.325E-:1 2 . 2 3 2 E - 1 0  . 5 9 5 E - 1 0  7 . 9 i c E - l - 8  

~~~~~ ~~~ ~ ~~ ~~~ ~~ 

4 . 0 5 8 E - 1 5  1.074E-13 2.5llE-12 
1.052E-16 7.222E-15 4 . 2 5 8 E - 1 3  
7?42E-02 7.739E-02 7 . 7 3 1 E - 0 2  
2.064E-10 6.175E-10 1.174E-09 
2.926E-13 2.644E-12 2.20lE-11 
4.484E-15 1.055E-13 2.140E-I2 

L i m i t  = 180 days 06/28/2005 08:27 Page 29 
Summary : Fiizer Bed A r e a 5  R e s i d e n t  Farmer Scenarlo ! r o  aquailc toodl  

sr-bed - areas.rad 

I n d i r i d J a l  : J x l i d e  Dose Summe3 3vei A I :  Pa:h*a;s 
Parent > l a c l r d e  and 3 r a n c h  F r a c i ~ ~ n  ird;ca..?a 

N u c l r d e  P a r e n z  T H F l i l  DOSE r:nm/,r 
1;i i i l  :i O.030E40C 1.000Ei00 3.000Ei00 1 . 0 3 0 E + 0 1  3.00 1.S30E42 ?.:4'3E-[i I.3;3E-02 7 P 1 0 E L 0 2  > .  

Pu-241 P2-241 1 . 0 0 0 E 1 0 0  1.304E-02 1.243s-02 1.129E-02 8 . 0 5 8 E - 0 3  3 . 0 7 5 2 - 0 3  1 . 3 5 5 E -  5E-05  L.02lE-19 1. 
Pu-241 P u - 2 4 1  2 . 4 5 0 E - 0 5  7 . 1 0 2 E - 0 6  5.7685-35 6.147E-06 4.388E-06 1 . 6 7 5 E - 0 5  i.-5iE- LE-12 3 . 2 - ? E - 2 2  5 .  
Pu-241 ZDOSE!,:) :.305E-02 1.244E-02 1.130E-02 8.063E-03 3.0'-S-03 1.05'2- C E - 0 9  t.C24E-13 1.  
Sr -90  Sr-90 1.00GEi00 5.515E-31 5.375E-Cl 5.108E-0: 4 . 2 7 1 E - 0 1  2.56lE-0: 4 . 2 T 6 E - i l 2  I .  825-34 1.1-CE-05 4 .  

-- -- 

-_= - - 
THFiii is zh? th read  f rac: i?n of :he  p a r e n t  n,i-clide. 

S'~mmary : F11:er Bed >.reas Resioert Farmer S c e n a r i o  in0  a q ~ a ' . l c  food! 
File : fil:er-bed - areas.rid 

7 RESRAD, Version 5.3 Th Limit = 180 days 06/28/2006 38:2' Pa?. 29 
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Nuclide Parent THFiiI 
(:I 1 1 )  -~ 

Am-241 Am-241 1.000Et00 
Am-241 PU-24: i.000Ei00 
Am-24; ZS!:l: 
Np-237 Am-241 1.000EiCG 
Np-237 P a - 2 4 1  1.000EiGd 
Np-237 P u - 2 4 1  2.450E-05 
Np-237 Z S C j I :  
U-233 Am-241 1.000Et00 
U-233 P u - 2 4 1  1.000Ei00 
U-233 Pu-241 2.450E-05 
U-233 1 S i : I  : 
Th-229 Am-241 l.00GEi00 
Th-229 P u - 2 4 1  1.000Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 ZS!jl; 
Co-60 Co-60  1.000Ei00 
Cs-137 cs-137 1.000Ei00 
Eu-152 Eu-152 1.208E-01 
Eu-152 Eu-152 2.792E-01 
Eu-152 Z S  ( 3  1 : 
Gd-152 Eu-152 2.792E-01 
Eu-154 Ex-154 1.000Ei00 

Pu-238 Pu-238 l.OOOEi00 
Pii-238 Z S I , ) :  
U - 2 3 4  Pu-238 1.000E+00 
Th-230 Pu-238 1.000E+00 
Ra-226 Pu-238 1.000E+00 
Pb-210 Pu-238  1.000Ei30 
Pu-239 P,-239 1.000Ei00 
U-235 P u - 2 3 5  1.00CE+?0 

~"-238 ~ ~ - 2 3 8  I . B ~ O E - ~ ~  

l.:OOE-OI 1.693E-01 1.6?8E-01 1.62%-01 1.13-E-01 
0.000E~00 1.423E-03 4 . 0 5 5 E - 0 3  1.133E-02 2.144E-C2 
l.700E-0; 1.707E-01 1.:19E-01 ;.743E-01 1.7>IE-Ci 
2.000Ei00 5.4345-08 i.641E-07 5.385E-0- 1.545E-05 
3.000Ei00 2.325E-10 2.021E-09 1.997E-08 1.322E-0- 
0.000Ei00 7.057E-12 2.019E-ll 5.731E-11 1.143E-IC 
0.000Ei00 5.518s-08 i . 6 6 1 E - 0 7  5.586E-07 1.578E-G6 
0.000Ei00 1.202E-13 1 .07SE-12  1.182E-ll 1.C26E-I? 
0.00GEi00 3.403E-16 8.348E-15 3.028E-13 5.439E-12 

S.OOOE+GO 1.205E-13 1.087E-12 1.212E-11 1.090E-?0 
3.000E+00 3.785E-18 1.019E-15 3.737E-I5 9 . 5 1 3 E - 1 4  
3.000Et00 8.055E-21 6.388E-19 7.333E-1 ;  4.89C.E-15 
d . S 0 3 E + 0 0  4.915E-22 1.295E-20 4.415E-19 9.600E-18 
O.OOOE+OO 3.793E-18 1.026E-16 3 . 8 1 1 E - 1 5  1.030E-13 
6.690E-03 5.865E-03 4.508E-03 1.195E-03 1.292E-01 
2.550EiOO 2.492Ei00 2.379E+00 2.024Ei00 1.2,5E+00 
1.081E-01 1.026E-01 9.249E-02 6.424E-02 2.268E-02 
4.188E-02 3.976E-02 3.582E-02 2.488E-02 8.784E-03 
1.500E-01 1.424E-01 1.283E-01 8.912E-02 3.146E-02 
0.000E+00 2.619E-16 7 . 4 6 5 E - 1 6  
1.400E-02 1.294E-02 

3.190E-03 3.165E-03 
3.190E-03 3.165E-03 
0.000Ei00 9.003E-09 
0.000Ei00 4.058E-14 
0.000Ei00 5.853E-18 

~ . ~ o o E + ~ o  i.555~-17 ? . 3 5 5 ~ - 1 5  1.349~-15 9.?4'~-:5 

i.a-o~-iz 5.823~-12 

3.000E+00 4.530E-20 

2.095E-15 ~~ 4 . 075E-15  
1.105E-02 6.365s-03 1.315E-03 
5.732E-12 5.4225-12 4.627E-12 
3.115E-03 2.947E-03 2.5:5E-03 
3.115E-03 2.947E-03 2.515E-03 
2.617E-08 8.648E-08 2.375E-07 
3.631E-13 3.95lE-12 3 . 3 5 3 E - 1 1  
1 . 5 7 5 E - 1 6  5.731E-15 1.412E-13 
3 . 6 0 8 E - 1 8  4.206E-16 2.909E-14 

1 . 0 2 0 E - 0 1  1.020E-01 ;.320E-01 1.319E-01 1 . 0 1 8 E - 0 :  
3.300E~O0 1.004E-10 3.'309E-10 9.990E-10 2.354E-03 
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Attachment 4. Filter Bed Areas with Aquatic Food Only (Summary File) 

RESRAD, Version 6 . 3  T% L i r n i r  = :80 d a y s  3 6 / 2 8 / 2 0 0 6  08:29 Page 1 
Summary : F11:er Bed Areas Reside": F a r m e r  Scenario i a q l l a t l c  food  on lv ' ,  
File : filter ~ b e d _ a r e a e ~ a g u a a i . r a d  

T a b l e  of Co"te"ts 

Part I: M11:ure S'~rns a n d  S i n g l e  R a d i o n u c l i d e  G u i d e l i n e s  

Dose Conversion F a c t o r  l a n d  Re1a:ed) Parameter Summary . . .  
S i t e - S p e c l f l c  paramet 
Summary o f  Pa:hway Se 
Contaminated zone  a n d  . . . . . . . . . 
Total Dose Components 

Time  ~ 0.000E+00 
Time  = 1 . 0 0 0 E + 0 0  . . _ . . . . . . . . . _ . . . ,  . . _ . . . . . . . . . . . . .  
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F r a c r i o n  of time spenr i n d o o r s  
F r a c t i o n  of t i m e  spen: m t d o o r s  (on Site) 
Shape factor flag, exrernal g a m a  
R a d i i  of Shape factor array l s e d  i f  FS = - 1 i :  

Outer annular r a d i u s  I m i ,  ring 1 :  
Outer a n n l l l a r  r a d i u s  ( m i ,  ring 2 :  
Outer a n n . ~ l a r  r a d i u s  ( m i ,  ring 3 :  
Outer ann ; l l a r  r a d i u s  ( m i ,  ring 4 :  
Outer annular radius  ( m i ,  ring 5: 
O ~ t e r  annular i a d i u s  i m ! ,  ring 5 :  
O ~ i e r  annilar radi'Js (71) , r i n q  7: 
Outer a n m l a r  r a d i u s  ( m i ,  ring 8: 
Outer annular r a d i a s  l m i ,  ring 9: 
O u t e r  annular r a d i a s  ( m i ,  r i n g  10: 
Outer annular r a d i u s  ( m i ,  ring 11: 
Outer annular radi -as  ( m i ,  ring 1 2 :  

Fractions of annular areas within AREA: 
Ring 1 
R i n g  2 
Ring 3 
Ring 4 

Ring 6 
R i n g  
R i n g  8 
Ring 9 
Ring 10 
Ring 11 
R i n q  12 

Ring 5 

' l e r s l o n  5 . 3  TZ L m l :  = :80 days  36/: 
: Filter Bed Areas Res1den: Farmer S c e n a r i o  (aqi 
: f i l z e r  ~ oed-areas  ~ % q a a t i c . r a d  

3 . 0 0 0 E t 0 0  

not dsed 
not . x e d  
3.000EiOl 
not > s e d  
no: u s e d  
not s s e d  
no: ised 
no-. r s e d  

n o t  u s e d  
no-. u s e d  
no*- u s e d  
no: u s e d  
not Jsed  
not J s e d  
no: ; sed  
not used 
no: u s e d  
n o t  u s e d  
n o t  u s e d  
not u s e d  

n o t  used 
not used 
no: Jsed 
m i  Jsed 
no: a s e d  
n o t  x e d  
"3': u s e d  
no: s e d  
not u s e d  
no: ',sed 
no: .,sed 
not l s e d  

2 ' 3 0 5  3 8 :  
IC io03 0 ;  

raneter si 

ir.?;: 

"0.. , sed  
n o t  i s e d  
00'. . ,sed 
n o t  .,sed 
i . 4 0 0 E ~ 0 0  

>*e:  

... 

.~~ 

... 

... 

... 

.-. 

... 

... 

... 

... 

.~~ 

... 



I3 -30 0 5 ' 2 
3013000~l 
@0+3000' I 
13-3000'1 
25-3000'8 
1'3 -20 0 5 ' Z 
T 2 -330L ' I 
30i3001' I 

pas? :ou 
pasr :ou 

pasr 10" 
pasr ?O" 

pasr 20" 
pas7 10" 
pair 23" 
pasr '0" 
pasr, ZO" 

pasr 10" 
pasr 10" 
pasr. '0" 
pasn :ou 
pasr -.ox 
pasr. 30s 
pasn 1oL: 
pas" 10" 
pas" io" 

pas" 10" 
pas" 10" 
pas" -.ou 
pas" 20" 
pasn 1ou 
pas" ;ou 
pasr. 'OU 
pasr -0" 

pasr. :cu 
pasr :ou 
pasn :ou 
pas" IO" 

pasr ?O" 

pasr 13" 
pasn Y.0" 

00+3000': 
pa*r 23" 

pasr :or, 

pas" io" 
pasn 70" 
pas7 10" 
pasr ?O" 

10-3000'6 

ndsm 
PIS 
b13 
p13 

E618 
8618 
8618 
8618 
86 I8 
8618 
8618 
E618 
e61n 
861n 

8618 

561n 
96 in 

cion 

610n 
6108 

8618 
E6TX 

86 1Y 

6108 

6108 
610Y 

6108 
6108 
610X 

6108 
61011 

8108 
8108 
8108 
8108 
8108 
810y 
8108 
810y 

6108 

eioy 
8i0n 
810n 



Me"" 

C 1 4  
C14 
C 1 4  
c14 
c14 
c14 
c14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R 0 2 1  
R 0 2 l  
R 0 2 1  
no21 
R 0 2 1  
R 0 2 1  
R 0 2 1  
R 0 2 1  
R 0 2 1  
R 0 2 1  
R021 
R 0 2 1  
R021 
R02l 
R021 
R021 

TITL 
TiTL 
TITL 

- 

- 

Parameter 

~ r a c t i o n  of vegetation ca rbzn  from a i r  
C-14 e c a s i o n  laye:  z h i c s n e s s  i n  s o i l  Im l  
C-14 evaslo" flux rate from I O 1 1  ! l i s e c l  
C-12 e v a s i o n  fi'n rate frcm soil ! l / s e c !  
Fractian of grain IC beef z a i i l f .  feed 
F r a c r i o n  of grain in m i l k  cow feed  
DCF correc:ian facto: f o r  g a s e 0 ' ~ s  f o r m  of C14 

Storage t i m e s  o f  contaminated foodstuffs ldaysl: 
F r u i t s ,  " o n - l e a f y  vegetables. a n d  grain 

M i 1 4  
Meat and p a u l t r y  
Fish 
C r u s t a c e a  and m o l l ~ s k s  
Well water 
S u r f a c e  water 
Livestock fodde r  

Leafy vegetables 

Thickness ot bailding foundation !m l  
Bulk density of b u r l d i n g  foundation !g/crn*'31 
Total porosity of the cover material 
Total porosity of the bailding foundation 
V~l~rnetric water conten: of the cover material 
Volumexric water con:en: of the foundaiion 
D i f f l l I i o n  coefficient for radon gas lm/secl : 

I" C o Y F r  rnster1ai 
i n  foundarion ma:erial 
in contaminated i m e  soli 

Radon vertical dimension of mining !ml 
Average building ai; exchange rate i l i h r l  
Height of the b a l d i n g  ! roomi  !m) 
Bailding lnierior area factor 
Building d e p t h  below g r o u n d  sdrface !mi 

Emanar;"? power O C  R n - 2 2 0  gas 

xamber 3f iraphicai time points 
MaxmJm nimber 3 :  ~ n f e g r a r i o n  paints for dose 
M a x i m m  nlmber  of rntegra:lon point9 for risk 

Emanaflng power Of x"-222 c a s  

input 

no'. J s e d  
n o t  .xed 
no: ased 
no: ; ised 
no: Jsed 
nct Jsed 
not > s e d  

1 . 4 0 0 E t 0 1  
1 . 0 0 0 E i 0 0  
1.000Ei00 
2.000Et01 
7.00OEi00 
7.000Ei00 
1.000Ei00 
1.000Ei00 
4 . 5 0 0 E i 0 1  

not used 
n o t  .ased 
n o t  used 
not used 
n o t  used 
not used 

nor used 
not used 
no: i s e d  
n o t  ,used 
no: used 
no: used 
no: s e d  
not ,,sed 
no: 2s-d 
73: ',sed 

1324 
1: 

257 

9.800E-0: 
3.000E-0: 
1.000E-3' 
1.330E-10 
e .  0 3 3 % -  3 I 
2.033E-31 
0.1C3EIOI 

1.400E101 
1.000EtGO 
1.0OOE100 
2.000EiOl 
;.0GQE+00 
7 . 0 0 GEi 0 0 
1.00GEi00 
1.000E+3~3 
4.500E+83 1 

1.500E-S: 
2.400Et00 
4 . 0 0 0 E - 0 1  
1.000E-01 
5.000E-02 
3.000E-02 

... 

... 

... 

20C6 0 8 : Z F i  ?a?*  1' 

:AIR 
DMC 
EVSN 
R E V S N  
A'JFG4 
4VFG5 
:O2f 

STOR-T 11 I 
STOR-Ttil 
STOR-T 131 
STOR-T I 4  I 
STOR Ti:! 
ST3R-7 c 6 I 
STOR-7 !:I 
STOR-:(?I 
STOR-?lSI 

FLOORi  
DENSFL 
TPCV 
TFFL 
PHZOCli 
PHZCFL 

- 

~ - ~ " . .  I j ._,  
3IFFL 
2 I .=cz 
HMIX 
REXZ 
HRM 
FhI 
DMFL 
EMhIJh ! > ;  
E!4h.UA, 2 1 

::FTS 
LYMAX 
K Y m X  

m * S ~ n n i a r y  of Fathway Selections 
I 



Pathway I user Selec:lon 

sdppressed 
suppressed 
suppressed 
supsressed 
suppressed 

active 
suppressed 
suppressed 
suppressed 

active 

~~~ ~ 

1 -- e x z e r n a i  g a m a  
2 .- Lnha1a:ion l w / a  radon1 
3 -- plant ingesz1cn 
4 -- mea: inges:ion 
z ._ m;:.. lngestlon 
5 -- agatic foods 
'7 .. dr: ,"*l"g ' ' waxer 
6 -- s31i 1"geStio" 
9 -- radon 
Find peak pathway doses 

R E S M D .  Version 6.3 Tb Limit = 180 days 06/28/2006 0 8 : 2 9  Page 1 4  
Summary : Fi1:er Bed Areas Rrsiden: Farmer SCenarlo laqdatlc f o o d  only1 
File : f i l ' c e r  - -  bed areas ~ aqaatic.rad 

Conraminazed zone 2imensions i n i t i a l  Soli Concen:raL~ons, 3 C d - g  

Area: 51400.00 souare meters Am-241 1.700E-01 
Thickness: 6.10 meters 

Cover Depth: 0.00 meters 
Co-60 6.630E-03 

2.550Ei00 c*-137 
1.500E-01 Eu-152 

Eu-154 1.400E-02 
Pu-238 3.190E-03 
Pu-239 1.020E-01 
Pu-241 3.110E-01 
sr-90 5.540E-02 

Total Dose TDOSElt1, mrern/yr 

Total Mix:~ire Sum M ! t )  = Fraction of Basic Dose Limit Recelved at Tine 1:) 
Basic Radiation Dose L i m i t  = 2.500E+01 m r e r n / y r  

t (years): 0.000Ei00 1.000Er00 3.000E+00 1.000E101 3.000Ei01 1 . 0 0 0 E i 0 2  3 . 0 0 0 E 1 0 2  
TDOSE(t): 0 . 0 O O E i 0 0  0.000EiCO 0.000Et00 0.000E+OC 0.300Ei00 2.633i-01 1.3ilE- 

M i t i :  0.000Ei00 0.000Ei00 0.300E+00 0.000E100 0.000EiOO 1 . O 5 3 E - 0 2  5 . 4 8 3 E -  
M a x i m u m  TDOSEI:) :  2 . 6 9 3 E - 3 1  x r e m , y r  a: : = 113.6 0.2 y e a r 5  

?>:ai Dose C0n:ributions TDOSi!i.~,'-l for Indi?idlal a a d l  i i ~  - . . + a y s 1 5 ,  - 
.As mrem/yr and Fraction oi Total 335~. .A: .. = 1.136E-42 

saier Independen: Pathways !inhalation e ~ r l - d e s  ranclnl  
ZroJnd 1nhala:ron Radon Plan: IMDa ~ ;+A:< 

Radio- 

Nuclrde 

< _  Nuclrde mrem, 'y r  frac?. mremlyr  fract. mrem/yr trac:. m:em/yr ::ac.. . rr?n,;r r r a , : ~ .  1-97  .: ir l_az. : .  

Am-241 0.000Ea00 0.0000 O.d@OE+CO 0 . 0 0 0 0  0.00OEi00 0.0000 0.000Ei00 C.3300 
Co-60 0.000Ei00 0.0000 O . S O O E i 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.9300 
Cs-137 0.000Et00 0.0000 O.@O0E+CO 3 . 3 3 0 0  0.000Ei00 0.0000 0.000Ei00 C.300C 
Eu-152 0.000Ei00 0,0000 0.000EiG3 ~0.0C00 0 . 0 0 0 E i 0 0  0.3000 0.330Ei00 0 . 3 3 0 C  

2 m 
0 

N 
0 

- 



I 

Eu-154 0 . 0 0 0 E i 0 0  0.0300 0.000E+00 0.0000 0.00OEi00 0.0060 0.000E+00 0.0000 S.SOOEAOO 0 
Pu-238 0.000Ei00 0.0000 0 . 0 0 0 E t S O  0.0000 0.000Et00 0.0000 O.OOOE+OO 0.0000 0.303E-00 0 
Pu-239 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 C . ? O O E * S O  9. 
P u - 2 4 1  0.000~+00 0.0000 0.000~+00 0 . n 0 0 0  C.O00E+00 0.0000 0 . 0 0 0 E i 0 0  0.000C 0.000Ea0; i. 
Sr-90 0 . 0 0 0 E i 0 0  0.0000 0.000Ei03 0.0000 0,000Et00 0.0000 0.000Ei00 0.0008: 0.000E13C " 

Total 0 .000E100  0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.1750lI '3 . '100E+30 
RESRAD. l l e r s i o n  6.3 T% Limit = 1 8 0  days 06/28/2006 OR:29 Fags  i:, 
Summary : F ' i l r e r  Bed Areas Resident F a r m e r  S c e n a r l a  l a q u a t i c  food O n l y 1  
File : fil:er-bed _ areas-aq'aaz;c.rad 

- - - - 

Tc:al Dose  contribution^ TU0SEIi.p.t) f o r  I n d i v r d t J a i  Radlcndclilcs a?.d :il:t.*ay* IF1 

As m r e m / y r  and F r a c t l o n  o f  Total Dose h: I ~ 1.1?6E*0i 
Water Dependent Palhways 

Watei Fish Radon P l a n ' -  \In3 I M.l< All F a : n ~ a y s *  
Radio- 
N u c l ~ d e  m r e m l y r  f r a c i .  mremlyr 1:act. mrem/yr  frac:. mrem/yr  < l a c ' - .  m : ~  r f r a c ~ .  - Z * T .  :: fr -n:pT'?: ::a=:. 
Nuclide 

An-241 0.000Ei00 0.0000 2.472E-01 0.9179 0.000E+00 0.0000 0 .000E-00  0.OC00 0 . 0 0 3 E l 0 0  0.C:;l 
Co-60 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E~00 0.0000 0.000E*00 0.0002 
Cs-137 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 0.0002 
Eu-152 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.00'2C 
Eu-154 0.000E+00 0.0000 0.000EiOO 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0 .000E iOO 0.0000 
Pu-238 O.OOOE+OO 0.0000 0.000E+00 0 , 0 0 0 0  O.OOOEt00 0.0000 0.000Et00 0.0000 0.000Ei00 C.0000 
Pu-239 0.000E+00 0,0000 2.545E-14 0.0000 0.000Et00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 C.OOOO 
Pu-241 0.00OEiOO 0.0000 2.210E-02 0.0821 0.000Et00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E * 0 0  0.00'30 
S r - 9 0  0 . 0 0 0 E i 0 3  0.0000 0.030Ei00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0 . : : 3 3  

T o t a l  0 . 0 0 0 E i 0 0  0.0000 2.693E-01 1.0000 0 .000E+00  0.0OC0 0 . 0 0 0 E i 0 0  ' 3 . 0 0 C 3  3.3C3E-OC C.83::: 
+Sum of all water independen: and dependen-. pathways. 
RESRAU. Version 6.3 Tb Limit = 180 days 06/28/2006 08:29 Pagi 1 6  

Summary : F i l t e r  Bed Areas Resldent F a r m e r  Scenario l a q u a t i c  food o n l y 1  
File : f i l rer_bed-areas_aq~at i c . rad  

- - 

2.4:iE-O: c.91-9 
0.000z+0G i.0053 
0 . 0 0 0 E i O O  c . 0 3 0 :  
0 .000E-00  ';.00C'? 
0 .000E+00  0.0300 
0.000E+00 0.0000 
2.545E-14 0.0000 
2.2lCE-02 0.082: 
C.OOCE+>C Z.2000 

2 . 5  4 3 3 -  ; : 1 , ,j ,: ; ; 
- 



Water FlSh Radon 
Radio- 
N J c l z d e  mremlyr frac:. m r e m l y r  Lrac t .  mremlyr frac:. 

Am-241 0.000E+OO 0.3000 0.000Ei00 0.0000 0.000E+00 0.0000 
cn-fin n ~ n n n r t n o  o . o o o n  i i . i n n ~ + o o  o.0000 G.OOOE+QO o.@ooo ~~ .. ~~ ~~~~ ~~~~~~ ~ 

Cs-137 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Eu-152 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Eu-154 0.000E100 0.0000 0.000Ei00 0.0000 0.000EL00 0.0000 
Pu-238 O.OO0EIOO 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Pu-239 0.00OEIOO 0.0000 0.00OEiO0 0.0000 3.000EiO0 3.00C0 
Pu-241 0.000E100 0 . 0 0 0 0  0.00~IEiOO 3.0000 0.000Ei00 0.0000 
Sr-90 0.000Ei00 0.0000 0.000EiOO 5.0000 0.000Ei00 0.0003 

T o t a l  0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
'Sum of all water indeoendeni a n d  d e o e n d e n t  Dathwavs. 

- - - -  - 

Plan.. 

rnrern,yr lT3CL. 

0.00OEiOO 0.J00C 
0.000Ei00 @.GO03 

RESRAD, V e r s ~ o n  6 . 3  TI4 Limit = 1 8 0  days 0 6 / 2 8 / 2 0 0 6  08:2'3 Page 1 7  
Summary : Filter Bed Areas Resident Farmer Scenario (aquatic f o o d  only) 
File : f i l t er_bed_areas_aquat i c . rad  

Tciai Dose C o n t r i b u t i o n s  TDOSE(i,p,tl f o r  IndividJal Radioniclrdes l i !  a n d  Fa:hha,S lpl 
A S  m r e m / y r  a n d  Frac:iOn Of T o t a l  Dose A: : - 1.000EiOC y e i r s  

Water Independent P a ~ h w a y s  iInha1a:ron sxclides r a l o n )  
Ground Inhalazicr Radon ? Ian :  Mea: Yll.< 

Radio- 
Ndclide mrem/yr frac:. nremlyr frac:. rnrem/yr frac:. mrem/yr f r a c l .  mrnmlyr f r a c . .  - r e d y r  Irac:. 

Am-241 0.000~+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.300E-00 i. 
Co-60 0.000Et00 0 . 0 0 0 0  0.0OOEiOO 5 . 0 0 0 0  0.000Ei00 0.0000 0.000Ei00 0.0000 0.300Ei00 0. 
Cs-137 0.000Ei00 0.C003 0.300E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.:(10E+00 ' 3 .  
Eu-152 0.000E+00 3.C000 0.000Ei00 0.0000 C.000ElCO 0.0000 S.O@OE+00 0 . 0 0 3 3  
Eu-154 0.000E+00 0 . 0 0 0 0  C.OOOEi00 0.0000 0.000Et00 0.0000 O.OOOELOO 0 . 0 0 3 0  
~u-23a O . C I O O E + S O  o . o i o s ?  L W O E ~ ~ O  O.OOOG @ . @ o o ~ ~ o o  0.00~10 0.000~-00 ' 3 .  
P U - 2 3 3  0 . 0 0 0 E t 3 0  'G.0000 0.00OEi00 0.0000 '>.000E+00 0.0000 0 . 0 0 0 E i 0 0  3 .  
PU-241 3 . 3 i i o ~ i m  11.0~1~1o U . O ~ E + O ~  u.oooo o . a a o ~ + o o  o.0000 L ~ . ~ O C E + O C  0. 
Sr-'30 0.000EiCO 0.0000 0.000Ei00 0.3000 0.000Et00 0.0000 3.000Ei00 C. 

To:al O.O%CE+:C C.'3030 3 . 0 0 0 E i ' I ) C  3.0000 3.300Ei30 0.0000 3 . 0 0 O E i 3 0  3.21C1 
- - - - - 

- 03so  Con:rib~~ions TDOSEll,p.:l lo: Indr? ;d ;a l  Rad; 

A s  n r e m i y r  and rraciion oL 73tal 0055 L ' ~  . ~ 

nater &?end?": P a t h w a y s  
,, narer F i s h  Radon Plan+. "19d'~  !.!li< 

Radlo- 
Nuclide m r e m , ' j r  f r d ; ~ .  ~ , z e m l y r  i:dcz. rnrern1j.r f racL.  mren,'yr f r ac : .  . m : n m ' ) r  i 

2 
% - 
N 
N 

0.000EiO~; 0.0003 
3.000Ei5iS 0.0OOC 
i.000Ei2C 5.3003 



0000'0 00+3000'0 LEI-53 
0000'0 0013000'0 03-03 
0000'0 00t3000'0 1bZ-w 

':Sex) JL/ualw aprT3nN 
-O?PW 

P""0,C 

0 0 0 C ' i 00 I 33 3 I ' ' : 

0000'3 00130'C' I 
0000'0 00120'30' I 
0000'0 C3*3CC0': 
0000'0 0Oi330C': 
0 0 0 0 ' 0 00130 0 0 ' : 
0000'0 0013033.1 
0 0 0 0 ' 0 3 0 +30? 3 ' Z 
0000'0 00+3035'1 
000C'O 0C+30C'3'1 

- 



. . . . , . . 00'30'0 00+300@'@ 

2000'0 00+3000'0 
000O'C 00+3000'0 
0000'0 0@+3000'0 
CC00.0 00-3000'0 
0 00'3. c 0 0130 00 ' 0 
0000'C 00+3000'C 
0000'0 00+3000.0 
0000'0 00+3000~0 
0000'0 00+3000'0 

C000'C 33+30C0'0 

0000'0 0013000'0 
0000'0 00+3000'0 
000O'C 0@+3@0@~0 
0030'c 00+3000'0 
0 0 0 0 82 0 D+X 0 0 ' 0 
0000'0 00+3000'0 

3:3i'0 00-3000.0 

:00@.0 00+3000'0 
CGO0'0 00+3000'0 
0@0@'0 @0~30@0'0 
3000'3 00T3000'0 
COCO0 0013C00'0 
0000'0 00+7000~0 
0000'0 00+3000~0 
0000'0 0013000'0 
0000~0 00+3000'0 

- 



00+3000'0 0000' 
00+3000'0 0000' 
00+3000'0 0000' 
0013000'0 0000' 
00+3000'0 0000' 
00+3000'0 0000' 
0013000'0 0000' 
00t3000'0 0000' 
00t3000'0 0000' 





'rota1 Dose Conti ib ,J : iOnS TDOSE!i,p.:I Cor Individual Radicniclides 1 1 ,  ic'i Z a 5 s a y s  is1 
A S  mrem/yr and Fraction of Toial Dose A: '- i 3 . 0 0 0 E 1 3 2  y e a r s  

Water Dependen: Pa:hvays 
Water Fish Radon Plan: Mea: M l l : k  

- z * m / y r  trac.. . 
Radio- 
Nucllde mrem/yr  fract. 7irom,yc f r a c t .  mrem/yr  f:acr. mrem/yr  Crac:. mrem',r  i r a c  

Am-241 0.000E+00 0.0000 1.146E-01 0 . 8 3 6 4  0.000Ei00 0.0000 0.000E+00 0.0000 0.300E-00 0 
Co-60 0 .000E+00  0 . 0 0 0 0  C.OOOEi30 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 3 0 0 0  0 . C 3 0 E - 0 0  3 80E.00 0 . 0 0 0 0  

EiOO 0.0000 Cs-137  0.000E+00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000E+00 0.0000 O.OOOEAOO 3.0000 O.CSOSE+OI' 3 .  
EA00 0.0000 Eu-152 0.000Ei00 0.0000 9.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 3 . 0 0 0 E + O O  0.9000 S.S00E*OC '2. 

Ed-154 0.000E+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E + 0 0  0.0000 O . C O O E L O O  0 .  Ei30 0.0000 
Pu-238 0.000E+00 0.0000 1 .374E-09  0.0000 0.000Ei00 0 . 0 0 0 0  0.000E*00 3.0000 O.C00E+00 0. ' E L 3 0  0.0000 
Pu-239 0.000E+00 0 . 0 0 0 0  2.244E-10 0 . 0 0 0 0  0.000E+00 0.0000 O . O O O E L O O  5.0000 'O.COOE+00 0 Ei00 0.000C 
Pd-241 0.000E+00 0.0000 2 . 2 4 3 E - 0 2  0 . 1 5 3 6  0.000E+00 0 . 0 0 0 0  0.000E+00 3.00OG S.300E1Gi 0. E 4 0  0.0000 
sr-90 0 .000E+00  0 . 0 0 0 0  6.739E-37 0 . 0 0 0 0  0.000E100 0 . 0 0 0 0  O.OQOEi0O 0.000C @.00OE+00 0 . O S I 0  =-'I 0.0000 

Total 0.000E100 0.0000 1 . 2 7 1 Z - 0 1  1.0000 G.COOE+OO 3.0000 5.000E+03 0.0'30'3 :.,>OCE+SC I 
*Sum of a l l  water Andependen: and dependent pathways. 
RESRAD, Version 6 . 3  T'i L i m l :  = 180 days 05/28/2005 08:29 Page 2 3  
Summary : Filter Bed Areas Resident Farmer  Scenario l a q u a f r c  food only! 
File ; f i l ter_bed_areas_aquatic .rad 

- - - - 

Radio- 
Nuclide 

Am-241 
C o - 6 0  
Cs-137 
Eu-152 
Ed-154 
Pu-238 

TC 

Ground 

mrem'yr f r a c t .  

0.000E+00 0.0000 
0.000E+00 0.0000 
O.OOOELOO 0.0000 
0.000E100 0.C300 
0.000E+00 0.0000 
0.000E+00 0.0000 

ita1 Dose Contributions TDOSE(i,p,t! for Individual Radioniclides 1 1 1  and 
AS m r e m l y r  and F r a c t i o n  of Total Dose At L = 7.810Ei02 years 

Water Independent Pathways (Inhalation e x c l r d e s  radon1 
Inhalation Radon Plant Mea: 

rnrem/yr  fract. m r e m / y r  iract. mremlyr  c r a c i .  mremn;): ::a?' . .  

0.000EiSO 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  0.000Ei00 0.0000 S . O O O E ~ 0 0  C.C:JI 
0.000Ei00 0 . 0 0 0 0  0.000Et00 0.0000 0.000Ei00 0.5000 U.OOOE+03 C . L : 3 , 2  
0.00OEiOO 0.0000 0 .000E+00  0.0000 0.000Ei00 0.0230 9.00CE+00 5.2C31 
0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0u"l?0 S.C?OE+00 O . C C 3 C  
O.OOGEI00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.003E-00 3.2:38: 
0.300E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E*00 3 . 3 X 0  

5311 

- 
Total 0 . 0 0 0 E + 0 0  0.0300 

19' 

water 
Radro- 
Nuclide mr~m'yr frat:. 

Am-241 G.OOOEiO0 0 . 0 3 0 0  
Co-60  O.OOOELOO S . C O 3 0  

2 
% - 
N 
.J 

- 
0 . 0 0 3 E t 0 0  0.0000 0.OOOEiOO 0.0000 0.000E+00 0 . 3 3 0 0  i 

:a1 Dose Contributions TDCSE!l.p,r! :or Individaal Radicnrciides : / i  
As m r e m / y r  a n d  ?laction 0: T 1 3 t a l  Dose >.: 1 = - . S l O E - i l i  y ~ i r i  

Wa:e: Dependen: Pa ' t i i ays  
ilsh Radon ?la": MP2. 

r n r ~ i y r  fract. rnrem/yi f r a c L .  mrem/yr trac'. .  mr?rn/ i r  irar 

1.5-9E-02 0.8353 0.000Ei00 0.0000 0.300Et00 C . 0  C . 0 0 0 E ~ 0 0  C.005,. 
0.3iOEi00 0.0000 0.00OEiOO 0.0000 0.000E+OC 0. 0. C O O E L C C  $ .  '1SC 

I' i 1 .< 





'sum of a 1 1  water i n d e p e n d e n :  and dependent p a t h w a y s .  
RESRAD. V e r s i o n  5 . 3  T*  mi: = l a 0  days  05/28/2006 08:29 Page 25 
Summary : Fi1:ei Bed Areas Reside?: Farmer S c e n a r i o  laquaric t o o d  onl ;~!  
File : f~l:e;_j,d_areas_aq'~~~~=.:~d 

Doselsource Ra:ios Sdmmed Over All ?a:iways 
?are"'- and Progeny Principal R a d l o n , J c l r d e  C ~ ' . T I D J L ~ O ~ S  In-ilc,i:ed 

Paren: Produci Thread DSRIj , : I  A t  Tine in Years ImrPmljili I ? C I . ? >  
I l l  (j) F r a c t i o n  iJ.030Ei00 1.000Et03 3.000E+00 1.000E+01 3.03'3Ei01 1 . 0 3 3 E i 0 2  ?.iCiE+:Z 7.P?OE*02 1.SOOEA03 

Am-241 
Am-241 
An-241 
iim-241 
Am-241 
Co-60 
Cs-137+D 
Eu-152 
Eu-152 
Eu-152 
Eu-152 
Eu-154 
Pu-238 
Pu-238 
Pu-238 
Pu-238 

Pu-238 
Pu-238 
Pu-239 
Pu-239 
PU-239 
Pu-239 
Pu-239 
Pu-241 
P u - 2 4 1  
Po-241 

~ ~ - 2 3 8  

A m - 2 4 1  
Np-237+D 
U-233 
Th-Z29+D 

eo-50  
is-137+D 
Eu- 1 5 2 
EJ.152 
Gd-152 
ZDSRIiI 
Eu-154 
Pu-238 
Pu-238 
U-234 
Th-230 
R a - 2 2 6 + D  
Pb-ZlOiD 
Z D S n c j r  
Pu-239  
U-235iD 
Pa-231 
Ac-227+D 
ZDSRI?l 
Pu-241 
&I-241  
u ~ - 2 3 ~ + D  
0 - 2 3 3  

msai , )  

1.000Ei00 
1.000Et00 
1.000Ei00 
1 . 0 0 0 E i 0 0  

1.000Ei00 
1.00OEi00 
7.208E-01 
2 . - ? 2 E - 0 1  
Z792E-O1 

1.000Et00 
1.840E-09 
1.000Et00 
1.000Et00 
1.000Ei00 
1.000Ei00 
1. OOOEiOO 

1.000Ei00 
1.000Ei03 
1.000Ei00 
1.300Ei00 

0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000E+C3 
0.000Et03 
0.000Ei03 
0.GOOEIOQ 
O.OOOE1OO 
0.000E+00 
0.000Ei00 
0.000Et00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+O0 
0.000E+00 
0.000EtO0 
0.000Ei00 
0.000E+00 
0.000E+00 
0.000E+00 

O.OOOE+OO 
0.000EAO0 
0.000E+00 
0.000Et00 
0.000Ei00 
0.00OEa00 
0.000E+00 
0.000Ei00 
0.000Ei0C 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000E+00 
0.000E+00 
0.000Et00 

0.000E+00 
0.000E~00 
0.000E+00 
O.OOOE+OO 
0.000Et00 
0.000E~O0 
0.000E+00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0.000Ei00 
0.000E+00 
0.000Ei00 
0.000Et00 
0.000Ei00 
0.000Et00 
0.000Ei00 
O.OOOEi00 
0.000Ei00 
0.000E+OO 
0.000Ei00 
0.000Et00 
0.000E+00 

0.000E+00 0.000Ei00 0.000Ei00 0.000Ei00 
L000Ei00 0.000E100 0.000E+00 0.0OOEi00 0.000E+00 

:.0CoE+@s 
3 . 0 0 C5+ 0 3  
0.000Ei00 
0 .000E+00  
0.000E+00 
0.000E+00 
0.000E+00 

0 . '3'3 OEt c 0 
0.000E~OO 
0.000E-00 
0.000E+00 
0.000E+00 

,3.030E+C0 
3.000E+00 
0.000Ei00 
0.000Et00 
1.405E-06 
7.231E-11 
1.135:-08 
1 . 3 5 5 E - 0 7  
1.5SZE-05 
C. 030Ei00 
:.552E-09 
I. 300E-09 
2.239E-08 
2.665E-08 
3.300EiGO 

1.041E-13 
2.142E-09 
2.595E-0' 
1 . 4 6 1 E - 3 6  
C.OOOE+00 
2.540E-39 
1.993E-09 
3.555E-08 
4 .ClOE-05 
0.000Ei02 



Pareni Prodic; T h r e a d  DSR[] , : l  At T i m e  in Years ( r n r e m i ~ ; l i  
( I )  1;) Frac : ion  0.00OE+OO 1.000E+00 3.00OEi00 1.000Ei01 3.000€+01 1.00OE*C2 ?.3CSZi3i :.elOE+02 1.300E+03 

s ~ - ~ o + D  s ~ - ~ o + D  ~ . O O S E + O O  n.aooELoo O . ~ O O E + O O  O.OOOE+OO O . O O O E + O O  O . O O ~ E + O ~  O.OSOEI~C :. E-35 i.€85E-;l 2.23-E-:? 

The DSR i n c l ' d d e s  con : r i r ^u i iDns  L r m  a s s o c i a t e d  ( h a l t - l l f e  6 180 days1  d a u g h t e r s .  
~ 

s i n g l e  R a d i o n a c l i d e  S o i l  G u i d e l i n e s  G I 1 , L l  12 pCi,g 
B a s i c  R a d i a t L o n  Dose Limit = 2.500E101 n r e d j r  

N u c l i d e  
li) t= 0.000E+00 i.OOOE+OC 3.000E+00 1.000Ei01 3.000Ei01 1.000Ed02 3.300E*O2 

Am-241 '3.431Ei12 +3.431E112 '3.431Etl2 '3.431E112 *3.431E+12 1.526Ei01 3:0;E+01 
Co-50 *1.132E+15 +1.132E+l5 *1.13ZE+15 *1.132E+I5 '1.132E+15 *1.132E+l 
Cs-137 '8.704Ei13 +B.704E+13 '8.'04E+13 '8.704E113 '8.104E+13 '8.104E~1 
Eu-152 '1.'65E+14 +1.765E+i4 '1.-65E+14 *l.i55E+14 *l.i55E+14 +;,765E*l 
Eu-154 '2.539Ei14 *2.539€+:4 +2.539E+14 '2.639Eb14 -2.639E114 - 2 . 6 3 9 E - 1 4  '2.639EL1i ." 
Pu-239 '6.214E110 *6.214E+l0 +6.214E+10 '6.214Ei10 -6.214Ei10 '6.214E-10 1 . 1 ? 6 E i i l ,  6.Z35EISP 
Pu-241 +1.030~+14 *1.030~+14 -1.030~ii4 -i.030~+14 *1.033~+14 1.2ia~+o4 I . , ~ I ~ E + C  . i.€18E+04 
Sr-90 +1.365E+14 '1.365E114 +1.365€+14 ' 1 . 3 6 5 E i 1 4  '1.365E114 *1.365E+14 2.a55EiC 

* A t  spec i f i c  a c t i v i t y  l i m i t  

- 

*2.639€+14 
Pu-238 *l.?lZE+13 '1.712E113 '1.712Ei13 'l.?l2E+13 +?.ilZE+i3 * 1 . - 1 2 € - 1 3  S.R06EAO- L.-llE+S~ 

- - ___ 

Summed Dose/Source R a t i o s  D S R ( i ,  ti i n  (mrem/yr)/ l p C i / g l  
and S i n g l e  R a d i o n u c l i d e  Soil G u i d e l i n e s  G l i . t i  i n  p C i / g  

a t  t m i n  = time o f  minimum single r a d i o n u c l i d e  soil g u i d e l r n e  
a n d  a t  :max = time of m a x i n u m  t o t a l  d o s e  = 1 1 3 . 6  i 0.2 y e a r s  

N u c l i d e  I n i r i a l  i r n i "  DSR ( I ,  m i n i  G ( I, tmin1 DSR I I, :maxi Z (1, t m x 1  
l i )  I p C i I g i  (years1 ( P C l / g l  1pCl;gl 

Am-241 1.70OE-01 99.7 i 0.2 1.539E+00 1 . 6 2 4 E t 0 1  1.454Ei00 1.719EiG: 
Co-60 6.690E-03 0.000EiOO 0.000Et00 '1.132Ei15 0.000Ei00 +i.l32E+li 
Ca-137 2.550E+00 0.000EiOO 0.000Et00 '8.704E113 0.000Ei00 '8 
Eu-152 1.500E-01 U.000E+~30 0.000Ei00 '1.~55Ei14 0.000EICO ': 
Eu-154 1.400E-02 J.OOOEi00 0.000Ei00 '2.639E114 0.000Ei00 '2 
Pu-238 3.190E-03 6 4 3  i 1 1.582E-06 1.580EiO; 0.300Ei00 'l.'i2E+11 
Pu-239 1.O2OE-01 1.000El3 3 .010E-08  6 . 2 3 5 E 1 0 8  2.49iE-l? '6.214Eii0 
Pa-241  9.;10E-31 156.4 i 3.3 4.055E-02 6.155El02 2.326E-02 
Sr-90 5 . 5 4 0 E - 0 2  152.8 : 3.3 5.156E-04 4.849E104 0.00OEt00 * 

'At specific aczivity 

RESRAD, Versic?, 5.3 ~h ~ ~ m . ~ :  = l a 0  d a y s  06/28/2006 38:29 ?age 2 -  
Summary : F i l t e r  Bed R r ~ a s  Resldenz far me^ S c e n a r i o  (aquarrc f o o d  only1 
F i l e  : f i l c s r _ a e d _ a r e a s  ~ a q ' m t i c . r a 3  

-- - P 

I n d i v i d a a l  N , > c l i d e  Dose Smmed Over All ?a:hways 
-G P a r e n t  N d c l i d e  a n d  S r a n c h  Fraction Indica'.oci 
00' N x l i d e  Paren: TYFri1 DOSE ( 1 ,  : I ,  nremiyr 
(D - ( 2 1  t i l  
w 
3 

:= 0.00SE+@3 i.000Ei00 3.000Ei00 1.000E+0? 3.000E101 :.00OE*O2 3.30CEA2i -.?13E*32 1.110E+93 



-__ 
An-241 An-241 1.000E+00 
An-241 P.2-241 1.000E100 
Rm-241 TDCSEI;~ 
Np-237 Am-24: 1.000EiSO 

Np-231 P.,-241 2.453E-C5 
Np-237 ZDCSE(;l 

U-233 Pu-241 1.000Ei00 
U-233 Pu-241 2.450E-05 
U-233 ZDOSEl31 
Th-229 Am-241 1.000E+00 
Th-229 Pu-241 1.000Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 ZDOSEl'I 

~p-237 ~ ~ ~ - 2 4 1  i.oaoE+oo 

U-233 ~m-241 i.ooa~+oo 

Eu-154 Eu-154 1.000E+00 
Pu-238 Pu-238 1.840E-09 

Pu-238 ZDOSE 17 1 

Th-230 Pu-218 1.000Ei00 
R a - 2 2 6  Pu-238 1.000Et00 

~ ~ - 2 3 8  ~"-238 i.aoa~+ao 

u-234 PU-238 i.aaa~tao 

S.OOOE+?O o.aao~+oa a.oooE+ao o . o o o ~ + a o  ~ . ~ O E + Q O  2.514~-il; :.579E-02 6.401E-03 
3.000E+00 0.000Ei00 0.000Ei00 0.000E+00 0.000E+00 1.859E-53 30E-03 1.253E-03 
S.;C?E+CO O.COOEi00 0.000Ei00 3.000EIOC O.C30E+00 i.632E-?l 96E-02 7.654E-03 
o.ooaE+mjo O.QOOE+OO a.o00~+00 O.OGOE+OO O . O O U E ~ O O  5.6i8~-39 _ _  1 7 E - 0 -  1.012E-06 

0.030Ei30 @.000E+00 O.O00E+O0 0.300Ei00 C.OCOEAOO 0.700Ei13 
0.0002110 0.000Et00 0.00OEtOO 0.300EiO0 0.00CEi00 5 . i 5 7 2 - 3 ?  
0.000EIUO 0.000Et00 0.000E+00 0.000Ei00 0.000Ei00 6.960E-I6 
0 . 0 0 G E i 0 0  0.000Et00 0.000Et00 O.COOE+OO 0.000Ei03 2.621E-18 

0.000EIOO 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei30 8.886E-15 

O . G O ~ C + U G  o . a o a ~ - o o  o . o o o ~ + a o  O.OOOE+OO O.OCGE+OO i . r o ~ - i i  

~ . O O O E + O O  a . ~ a o ~ ~ o o  Q.OOOE+OO a . a a o ~ + o a  O.OOOE+OO ~ . ~ ~ ~ o E + o o  

a.oooEAoa o.aaaE+aa o . a a a ~ + o o  a.aooE+oa O.OQOE+OO 8.298E-ia 
O.000Ei00 
0 . 0 0 3 E i 0 0  
C.SSOEi00 
0.00CEi00 
0.000Ei30 
0.000Ei00 
0.000E+00 
0.000E+00 

0.000E+00 
o.aaoE+oa 

a.aoaE+aa 
o.aaoE+aa 
a.aaaE+aa 
0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0.000E~00 
n n n w + o o  

0.000Ei00 

13.0 OOEiO 0 
0.000Et00 
0.000Ei00 
0.000EA00 
0.000Et00 
0.000Et00 
o.oaaE+aa 
a .  aoaE+ao 
a.aaaEtaa 
a ,  aooEtaa 
o.aaaEtoa 
o.aaoEtoo 

a.oaoE+oo 
a.oaaE+ao 
a.aoaE+ao 

c.anoE+aa 

0. OOOEiOO 

0.000Ei00 

1.733E-13 
i.55YE-18 
1.159E-I2 
C.GOOE+CG 
3.000E+33 
0.000Ei00 
C.GGOE+00 
0.000Ei00 
o.aooE+ao 
a.aoaE+oo 
o.aaaE+aa 
o.aaaE+aa 
0. aoaE+aa 
3.754E-Cg 
3.31 9E-13 
6.E32E-11 
8.2"E-10 
U.@OCE+OO 
2.591E-10 
2.033E-10 



I 

Am-241 Xm-24i 1.000EA00 
4m-241 ?'~-241 1 . 0 0 O E ~ 0 0  
Am-241 Z S ( j ) :  
Np-237 Am-241 1.000E+00 
Np-237 P A - 2 4 1  1.000Ei00 
Np-237 Pu-241 2.450E-05 
Np-237 ZS ( 3  I : 
U-233 Am-241 1.000Et00 
u-233 Pur241 1.000E+00 
U-233 Pu-241 2.450E-05 
U-233 Z S ( : l :  
Th-229 A m - 2 4 1  1.000Ei00 
Th-229 P u - 2 4 1  1.000Ei00 
Th-229 Pu-241 2.450E-35 
Th-229 E S ( ; l :  
co-60 co-60 1.000Ei00 
Cs-137 C5-137 1.000E+00 
Eu-152 E,di-l52 7.208E-01 
Eu-152 Eu-152 2.792E-01 
Eu-152 Z S ( j 1 :  
Gd-152 Eu-152 2.192E-01 
Eu-154 Ei-154 1.000Et00 
Pu-238 Pu-238 1.840E-09 
Pu-238 Pu-238 1.000EtO0 
Pu-238 ES i: I : 
U-234 P.~-238 i.000Ea00 
Th-230 Pu-238 i.000E+00 
Ra-225 Pu-238 1.000E+00 
Pb-210 P.2-239 1.000Ei00 
~ ~ ~ - 2 3 9  ~ " - 2 3 9  i . o n o ~ + o o  
U-235 Po-239 I.000EiOC 
Pa-231 Pu-239 l.000Et00 

I n d i v i d u a l  Nuclide S o i l  C o n c e n t r a t i o n  
P a r e n t  N u c l i d e  and Branch  F r a c t i o n  I n d i c a t e d  

S i J , i l ,  p i 1 / 0  
O.OOOEi30 :.000E+00 3 . 0 0 0 E i 0 0  1.000E101 3.00(1E+01 1.@OCEi02 3.C'3'321:: -.?10EA02 1 . 0 0 0 E 1 0 3  

1 .-00E-01 
O . ~ l 0 G E + C O  
1.700E-01 
0.000E+00 
0.000Ei00 
O.OSOE+OC 
0.000Ei00 
0.000Ei00 
0.000Ei00 
'3,000EiO0 
0.000E+00 
0.000E*00 
3.0 '3 OEi OG 

1.593E-01 
1.423-03 
1.707E-01 
5.494E-03 
2.325E-10 
7.057E-12 
5.518E-08 
1.202E-13 
3.403E-16 
1 .555E-17  
1 . 2 0 5 E - 1 3  
3.785E-18 
8.056E-21 

1.67RE-01 
4 .055E-03 
1.719E-01 
i.64lE-01 
2.021E-09 
2.019E-11 
1,661E-07 
1. @?BE-12 
R.348E-15 
1.355E-15 
1.087E-12 
1.019E-16 
6.388E-19 

.629E-01 

.i33E-02 
, 743E-01  
.385E-07  
,997E-08 
.731E-l1 
,586E-07 
, I82E-11 
,028E-13 
.349E-15 
,212E-11 
,737E-15 
,333E-17 

__ 
.497E-@i 
.144E-02 
,711E-01 
,546E-05 
.322E-07 
. I 4  3E-13 
,678E-06 
.025E-I0 
.439E-12 
.14:2-15 
.09"i-1'3 
.61iE-14 
.895E-l5 

0.030E+00 4.915E-22 I.29SE-20 4.41SE-19 9.60"-18 
0.000Ei00 3.793E-18 1.026E-16 3.81lE-15 1.030E-13 
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Attachment 5. JN-Q Drainpipe Area with No Aquatic Food (Summary File) 
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C o n c e n t r a t i o n  in g r o u n d w a t e r  l p C i / L l  
C o n c e n t r a t i o n  i n  g r o u n d w a t e r  !pCi /L l  
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Emanating power cf Rn-220 gas  

Nilmber of graphical time ?oints 
Maximilm number of integration p o i n t s  for dose 
Maximum number of integration p o i n t s  for risk - 

RESRAD, Vers ion 6 . 3  T b  Limit = 1 8 0  days 06/i 

no: used 
"3'. used 
n o t  ;sed 
n o t  used 
no: dsed 
no: ;sed 

not >sed 
not 'Jsed 
no: used 
no: used 
not used 
n o t  used 
no: used 
no: used 
no: 'Jied 
n o t  Jsed 

1024 
17 

2 5 1  

2006 09:l 
Summary : JN-4 Drainpipe R e s i d e n t  Farmer Scenario (no aquatic food) 
File : JX-4-drainpipe.rad 

s,.mary Of Pathway Selections 

Fazhway I user selection 

5. COCE-CI 
2.SOOE+CC 
O.OCOE+:U 

~.. 
... 
... 

Pane 11 



A r e a :  5 4 . 9 3  sqliare me:?r5 
Thickness: 3.15 meters 

Cover Depth: 3.00 neters 

A m - 2 4 1  3.700~ino 

Pz-241 ~ . S Z D E L O O  

Pu-238 '.400E-C2 
Pu-239 3.140Et00 

Total Dose TDOSEltl, m r e m i y r  

Totai Mixture Siln MI:) = Fraction of Basic Dose Limi ' .  R e c e l v e d  at Time V J  
B a s ~ c  Radiation Dose L l m l :  = 2.500EiOi mrom'yr 

: ( y e a r s ) :  0.000Ei00 : . 0 0 0 E ~ 0 0  3.000Ei00 i.000EiOi 3 . 0 0 3 E i 0 1  i . 0 0 0 I 1 3 2  1.143E1CZ 3 . X : E - 3 2  1.00OEiCZ 
TDOSE(ri: 1.007Ei00 9.504E-0: 8.53ZE-01 6.363E-01 4.546E-01 3 . 9 4 7 E - 0 1  3.882E-01 3.i4LE-3: 1.45-E-Sl 

Mi: ) :  4.028E-02 3.802E-02 3.413E-02 2.545E-02 1.819E-02 1.519E-C2 I.552E-ZZ 1.2CFE-32 E . 8 2 8 E - 0 2  
Maximum TDOSE(t1 : 1.309Et01 mremlyr at : = 781 ! 2 y e a r s  

TO' 

Zro 'dnd  
Radio- 
Nuclide mrem, yr fract . 
Nuclide 

Am-241 8.818E-09 0.0000 
Pu-238 5.538E-09 0.0000 
~ ~ - 2 3 9  1.780~-04 o.ooon 
Pu-241 2.357E-10 0.0000 

.a1 Dose Contributions TDOSE(1 . t i  tor Indivldial Radironic l .des  i 

water Independen Fa:hriays IInhald-rC?. - x i 1  > d e s  r a d c  
as m r e r n i y r  a n d  Frac on of T ~ t a l  Do59 A'. 1 L -.CISE+GZ 

inhaiizion Radon Plan: rea.. 

mremiyr f r a c t .  m r e m i y r  tract. mremlyr f r a c i .  m r e m  yr Ira::. ~ : ? r , y :  t r a c r .  

3.782E-10 0.0000 0.000Ei00 0.0000 4.853E-08 0.0000 3 . 7 5 1 E - 0 9  0 . 0 ' 3 O l  E - 1 1  0.3000 
9.854~-ni o.oooo O.OOOE+OO o.oooo 6.311~-06 o.0000 6.876~-0, O . O " O O  
2.156E-02 0.0016 0.000Et00 0.0000 1.396E-01 0.0107 1.521E-02 0.00i2 i.211E-04 0.0000 
1.01lE-11 0,0000 0.000Et00 0.0000 1.298E-09 0.0000 1.014E-10 0.0000 5.359E-13 0.0000 - - - - 

mreP/jr trac: .  

1.453E-1: ;.000S 
3.789E-0: 3.0000 

3.512E-12 0.00C0 
8.38:~-13 0.0005 



.-.3er; xi,,;,, 

0000.0 0013000'C 

0000'0 03-3000'0 
0000~0 C3r3000'C 
0000'0 OO+3000'C 
0000'0 00+3000'0 

- 

'73e7) I/waru: 

UOpeM 



PU-238 0.000~*00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.,117313 d.i2SE+OG 0.03C0 
pil-239 0.000~+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 O.OOOEiO0 0.0000 0.000Ei00 G.:?'?? :.O0OE+CC 0.0000 
PU-241 0.000~*00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.300EiG0 0 , ' X ) i  ... 030Ei00 3.0000 - = = - 
Total 0 . 0 0 0 E 1 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.000C 0.300EiOC 2 , ' ; E C  .. 
'Sum of all wa:er independen: and dependen: p a t h w a y s .  
RESRAD, Version 6 . 3  T% ;mi: = 180 days 0 6 / 2 3 / 2 0 0 6  09:14 Page 1 5  
S i i m a r y  ; JN-4 3rainoice Residec: Farmer S c e n a r i o  I n 0  a q ~ l a : ~ c  food) 
File : SN-l_dralnpipe.rad 

Tozal Dose Contributions TDOSEi1,p.t) for Individdal RadronJclides ( A >  a n i  
As mremlyr and F r a c t i o n  of T o t a l  Dose A L  L = 3.000Eii10 >?a:* 

Water Independent Pathways (1nhalai;an enclides radon' ,  
Ground Inhalation Radon Plan'. Me?: H l l <  

Radio- 
Nucl ide  m r e m y r  frac:. mrem/yi fract. mrernlyr fract. mrern/yr  frac:. r r e m ' y r  C r a c ' ~ .  ~ I ~ P I I ~  irac:. 

hm-241 5.25F.E-02 0.C516 4 . 2 5 6 E - C 2  0.0499 0.030E+00 0.0000 2.748E-01 0 . 3 2 2 C  
Fu-238 5 . 6 5 3 E - 0 6  0.00CC 1.360E-C3 0.0012 0.000Ei00 0.0000 6.790E-03 0.0080 
Pu-239 4.170E-04 0.0005 5.061E-02 0.0593 0.000E+00 0.0000 3.276E-01 0.3840 0E-04 0.5005 
Pu-241 2.407E-04 0.0003 8.402E-04 0.0010 0.0COEtOO 0.0000 5.456E-03 0.0064 

Total 5.323E-02 0.0624 9.506E-02 0.1114 0.000Et00 0.0000 5 . 1 4 6 E - 0 1  0.7204 5.198E-02 0.0613 L4CfiE-03 0.001' 
- - - - 

Total Dose Contributions TDOSE(i,p,t) for Individual Radiondclldes l i l  and Iathways l p l  
As mrem/yr and Fraction of Total Dose A t  L L 3.000Ei00 years 

Water Dependent Pathways 
water Fish Radon P l a n t  Mea: Y i i <  

Radio- 
Nuclide mrem/yr  f ; a c t .  rnrem/yr fract. mrern/yr  tract. mrem/yr frac:. m r e m ' y i  frac.. ?:er)Y: irac:. 

Am-241 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E*00 0.?03(. CCE+30 0.0003 
Pu-238 0.000Ei00 0.0000 G.C00E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000EiCS 3 . C O C O  
Pu-239 0 . 0 0 0 E i 0 0  0.0000 G.COOE+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOE+C? 0 . C I C 0  
Pu-241 0 . 0 0 0 E i 0 0  0.0000 0.000EiSO 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 C.OCOEi00 0.C00C : . C 0 0 E + 0 3  0.0000 

Total 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E100 0.0000 0.000Ei00 0.0000 0 . 3 0 0 € + 0 ?  O . C S C 3  :.COIE*30 0.1CC3 
'Sum of a l l  water independen? and dependent p a t h w a y s .  
RESRAD, Version 6.3 T* ~ ~ n ~ :  = :an days 05/28/2C06 09:14 Paqe 1 5  
Summary : 3U-4 Drainpipe Resideni Farmer Scenario In0  aguatic food) 
File : Jx-4-drainplpe.rad 

- - - - 

Total Cose Con:ribu:ions TDOSEll p , t l  for Individual Radicn.iclid 
A s  m r e m l y r  and F r a c  ion of Total 0356 A t  : ~ 1.0GCE 

Warer Independen: Pathways iInhalaLioc s x c l i d e i  r.5 
;roJ"d 1 n h a l a : i o r  Radon ?Ian(. UF?. r+l;:< 

Radio- 
Nuclide rn redyr  frac:. mremiyr frac:. mrem/yr frac:. mrem/yr frar:. ~ , r e n , j r  [ra,::. 

Am-241 2 . 4 - 8 E - 0 2  0.0389 2.006E-02 3.0315 0.000EL00 0.0000 i.29C.E-01 0 . 2 0 3 5  - . ' > - 4 E - 3 '  C. 
PJ-238 E . 3 1 O E - 0 6  G . S O 0 0  9.957E-04 3.0016 0.000Ei00 0.000C 5.37lE-03 C . l l l l 0 3  5.94RE-jS U .  

2 
2 - 
P 
4 

C.68iE-02 0.0432 

8 . 5 3 2 5 - 0 1  1.CC:C 



Pu-239 4.146E-04 0.0007 5.022E-02 0.0789 0.00CEi00 0.0000 3.251E-01 0.5109 3 .5432-32  3 .  
P u - 2 4 1  4.045E-04 0.0006 '.847E-04 0.0012 0.00CEi00 0.0000 5.089E-03 3.0080 4.441E-04 C .  

Total 2.550~-02 0.0422 - . 2 0 6 E - 0 2  C.1132 O.CCCE+OC 0.0000 4.E6iE-01 S:3?C L I C i E - C Z  J . ? E i C  '.-!iiE-04 0.00;s 
- - - - 

Total Dose ;on:ribJtiOns TDOSEIl,p,:I for 1 n d i v r d ; l i l  Radronici.3e 
AS m r e r n / y r  and Fraction of Total Dose AIL I - :.303E+ 

Water Dependen: P i L h w a y s  
Water F L s h  Radon P l a n :  !Mea : 311< 

Radio- 
Nuclide mrern /y r  f r a c r .  mremfyr f r a c t .  mremfyr f r a c t .  mremfyr [rat'.. nrem/j: i r r c ' . .  n r e z l y r  frac: .  

~ 

Am-241 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+OC 3.0000 
~ ~ - 2 3 8  C.COCE+OO o.occo ~ . ~ ~ c E + o o  C.OOOO o . c o n ~ + a n  o.cooo ~ . ~ c ~ E + o o  o.oooo 'O.OQQE+OC 0. 
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E~00 0.0000 0.000E+0i 3 .  € + O D  0.0000 
Pu-241  0.000E+00 0.3000 0.000E+0@ 0.0000 0.000Ei00 3.0000 0.000E+00 0.0000 0.0OGE-0C r. 3 . 0 0 0 3  

Total 0.000E~00 0.0000 O.OOOELOO 0 . 0 0 0 0  0.000Ei00 0 . 3 0 0 0  0 .000E*00  0 . 0 0 0 0  0.000E*Ci :.COO: 
*Sum of all water independent and de?endent p a t h w a y s .  
RESRAD, Version 6 . 3  Tk Limi: = 180 days 06/28/2006 09:14 P a u e  1- 
Summary : JN-4 Drainpipe Resident Farmer Scenario (no aquatic toodl 
File : JN-4-drampipe.rad 

- - = - 

T o t a l  Dose Contributions T D O S E I i , p , t I  for Individual Radiondclides and F i i b ' a y s  ( 3 )  
As mremlyr  and Fraction of Total Dose A L  L = 3 .  OOOEtOl y e a r s  

Water Independent Pathways IInhalaLion excludes radon1 
G r o m d  Inhalation Radon Plant Meat M i l ' <  

Radio- 
Nucllde mrem/yr fract. mrem/yr fract. m r e m / y r  frac:. mremfyr I:ac:. nremlsr  :rat . .mr"m'lr irac.. . 

m - 2 4 1  2.894~-03 0.0064 2.340E-03 0.0051 0.000Ei00 0.0000 l.513E-02 0 . 0 3 3 3  i.265E-04 C .  i. ,r-35 c . 3 0 0 1  
F . 4 5 5 E - 0 5  0.1000 Pu-238 4.438E-06 0.0000 8.322E-04 0.0018 0.00CEi00 0.0000 5.330E-03 0 . 0 1 1 7  5.RO8E-04 0 .  

Pu-239 4.056E-04 0.0009 4.913E-02 0.1081 0.000EiCQ 0.0000 3.181E-01 0.6996 3.466E-02 0 . 0 2 9 € - 0 4  0.2011 
Pii-241 2.708E-04 0.0006 3.9ClE-04 0.0009 0.000Ei00 0.0000 2 . 5 2 7 E - 0 3  0 . 0 3 5 6  2.001E-04 0 :9 : IE-06  0.1000 

T o r a l  3.575E-03 3 . 0 0 7 9  5.259E-02 0.1159 3.000Ei00 0.0000 3 . 4 1 1 2 - 0 1  0.7502 3.52-E-02 '2 = . c " i s - 0 4  o.s0:2 

, 

- - - - - 

i.952E-'32 2 . 3 2 2 .  
3 . 0 5 I E- 0 4 5 .  S 2 0 5 



RESRAD, Vers ion 6.3 I'* Limit = 180 days 06/28/2006 09:14 Page l P  
Summary : & n - 4  Drampipe Resident Farmer Scenario ( n o  a q u a t i c  food) 
F i l e  : JY-l-drain?ipe.rad 

Total Dose Cont~iDutlone TDOSEli.p.t! fcr Individual RadienJclides l : l  ard P a t h r a y s  lp!  
hs mrem/yr and Fracilon of Toial Dose ht t = 1 . 0 0 C E i 9 2  y e a r s  

Water Independent Pathways (Inhalation e x c l d d e s  radon! 
Grwmd Z n h a l a r i o n  Radon Plant "lea; Y I l G  

Radio- 
NuCllde rnrem/yr fract. mremlyr fract. mrem/yr frac:. mrem/yr Crac:. m:em'sc Ira.:. m r e m l y :  fraci. 

~ ~ - 7 4 i  4~nf i4~ :n f i  n ~ n n n n  1 ~ 3 7 4 r - n f i  n.oonn ~ . O G O E + O O  o.0000 2.195~-05 0.0001 1.522~-06 0 . ~ 3 0 3  :.3i2~-08 0 . 0 0 0 0  ~~~ ~ .. ...... ~~ ~~ ~~~~~~ ~~ ~~~ 

Pu-238 2.369E-06 0,0000 4.442E-04 0.0011 0.000E+OO 0 . 0 0 0 0  2.545E-03 0.0072 3.100i-04 0.0309 G.52iE-06 0.0000 
Pu-239 3.757E-04 0.0010 4.550E-02 0.1153 0.000Et00 0.0000 2.946E-01 0 . 7 4 6 5  3.21OE-02 0 . 0 8 1 3  4.667E-04 0.0012 
Pu-241 1.041E-05 0.0000 1.354E-05 0.0000 O.OOOEi00 0.0000 5.994E-05 0 . 0 0 0 2  1.903E-06 0.C303 2.259E-07 0.'3000 - -- 
Total 3.925E-04 0.0010 4.596E-02 0.1165 0.000Ei00 0.0000 2.975E-01 0.7539 3.242E-32 O . : R i l  ; . - 1 4 r - 0 4  0.0012 

Total Dose C o n t r i b u t i o n s  TDOSEii.p,t! f o r  Individual Radiondclides I l l  and ?s:hways I ? !  
AS mrem/yr  and Fraction O f  Total Dose h,L t = 1.000EiOZ years 

Water Dependent Pathways 
Water F i s h  Radon Plant Mea'. Mlli 

Radio- 
Nuclide rnrem/yr fract. m r e m l y r  fract. m r e m / y r  fract. mrem/yr  fract. mrern/yr Irac:. m r e m l y r  frac:. 

Am-241 0.000Et00 0.0000 0.00OEi00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E t 0 0  0.0000 O.OOOEtO0 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  
Pu-238 0.000Ei00 0.0000 0.000Et00 0.0000 Q.OOOE+OO 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Pu-239 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  0.000E+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E + 0 0  0.0000 
Pu-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.3003 0.000EiO0 0.0003 

Total 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 3.000E-00 0.0303 l;.'jC3E.00 0 . 0 0 0 3  
'Sum of all water independent and dependent pathways. 
RESRAD. Version 6.3 T% Limit = 180 days 06/25/2006 09:14 Page 1 9  
S ~ l m m a r y  : JN-4 Drainpipe Resident Farmer Scenario (no aquatic food1 
F i l e  : JX-4-drainpipe.rad 

- - - 

T o t a l  Dose Cont;ibutions TDOSE(i,p,i! for Individda: Radilnoc1,des l i l  a n i  ia ' . i tr i i s  lp!  
AI m r e m / y r  and Fraction of Total Dose h: .. - ;.140E*CZ y e a i s  

Water Lndependent P a t h w a y s  I Inha1a: ion  exclides radcn' ,  
G r 0 i l " d  inhalation Radon Plan: blea: " l i  

Radio- 
Nucl ide  mremlyr :;act. r n r e m / y r  ::act. rnrem/yr frac:. mrem/yr  r r a c t .  mren/y: Ira=:.  nrem/yr frac:. 

-_  - - - 
Total 3.799E-34 0.0010 4 . 5 2 1 E - 0 2  0 . 1 1 6 5  0.000E100 0.0000 2.92iE-01 0.'540 3.189E-32 0 . 2 P 2 1  4.6:-E-04 0.0012 F 

01 

1.708E-04 0.COO4 
1 . 7 6 9 E - 0 2  0.0445 
5.368E-06 0.0000 

l.'e-E-02 0.C453 

A 1 1  P a t h w a y s '  

m r e m / y r  :rat:. 

2.947E-05 0.0001 
3.117E-03 0.0096 
3.90TE-01 0.9900 
1.25:E-04 S . C 3 ' 3 3  

3.947E-01 1.3303 

5311 

1.75'E-02 C . 0 4 5 3  

Total Dose Contributions TDOSEil,p.t! f o r  Individual Radl3nJclrdes / I !  a n d  F i l l * a 7 s  I - 1  0 - 
P 
iD 



9s  r n r e m i y r  and  Fraction of Total Dose A: : = 1 . 1 4 3 E ~ 0 2  ; 
Water Dependent Pathways  

water fish Radon P l a n ;  Mea: Milk 
Radio- 
Nucllde m r e m i y r  frac:. mrem,'yr fract. mremiyr fract. m r e m i y r  frac:. m r e m i y r  i:ac'.. m::miyr frac: .  

Am-241 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  0.000Et00 0.0000 0.000EiOO 0.0000 O.COOEi00 3 .  L E* 0.0000 
Pu-238 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000EiOO 0.0000 0.000Ei00 0 . 0 0 0 3  O.COOE*00 0. .:OOE+@O 0.000C 
Pu-239 0.000Ei00 0 . 0 0 0 0  0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 3 0 0 0  3.COOE.00 1. ~.30OE+00 0 . 0 0 0 0  
Pu-241  0.000E100 0,0000 0.000E~00 0.0000 0.00OEi00 0.0000 0.000E~00 0.0000 ~O.':OOE+CO 

Total 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 O.COOEi03 . C.SOOE~00 0.0000 
'Sum of all water independent and dependent pathways. 
RESRAD, V e r s i o n  6 . 3  Tb Limit = 1 6 0  days 0 6 / 2 6 / 2 0 0 5  05:14 Paoe 2 0  
Summary : JN-4 Drainpipe Residenr Farmer Scenario (no aquatic food1 
File : JU-4-drainpipe.rad 

- - ==E - 

. .  Total Dose ;mtribuiions TDOSE(i.p. ti for Individual Radioniclides (I! a n s  :~ . .n*ays  1p1 
As r n r e m i y r  and Fraction of To:al D O 5 8  A t  . = 3 .010E+02  y e a r ?  

Water Independent P a t h w a y s  IInhalaiion exclides radon1 
Groind Inhalation Radon P l a n t  Mea'- M11.k 

Radio- 
Nuclide r n r e m i y r  fract. rnremiyr fract. m r e m / y r  fract. m r e d y r  fraci. mrern fy r  frac'.. mrem!yr f r a c t .  

Am-241 4.764E-07 0,0000 2.040E-08 0 . 0 0 0 0  0 . 0 0 0 E t 0 0  0 .0000  2 .624E-06  0 . 0 0 0 0  2 .050E-07  0 . 0 0 0 0  1.407E-09 0 . 0 0 0 0  
Pu-238 3.94%-07 0 . 0 0 0 0  7.391E-05 0 , 0 0 0 2  0 . 0 0 0 E t 0 0  0 . 0 0 0 0  4.734E-04 0 . 0 0 1 5  5.158E-05 0.0002 ' . 534E-07 0 . 0 0 0 0  
Pu-239 3.017E-04 0.0010 3 .654E-02  0.1162 0.000Et00 0 . 0 0 0 0  2.366E-01 0 . 7 5 2 5  2 .578E-02  0 . 0 8 2 0  3 .746E-04  0 . 0 0 1 2  
Pu-241 1.329E-08 0,0000 1.283E-09 0.0000 0.000E+00 0.0000 7.494E-08 0 . 0 0 0 0  5 . 8 4 8 E - 0 9  0.0000 4.356E-1; 0.0000 

Total 3.025E-04 0.0010 3.662E-02 0.1165 0.000EiOD 0.0000 2.3JlE-01 0 . 7 5 4 0  2 . 5 R 3 E - 0 2  0 . 0 3 2 2  ?."5E-04 0 . 0 0 1 2  
- - =_ - - - _= 

Total Dose Contributions TDOSE l i . p ,  tl for Individual Radion2clldes (11  a m  Fa:iways (pi 
AS m r e m i y r  and Fraction o f  Total Doze A: C = 3.000Ei02 years 

Water Dependent Pa thways  
Wa:er Fish Radon Plan: ilea: M l l S  

Radio- 
Nuclide m r e m i y r  fract. r n r e r n i y r  f r a c t .  rnrerniyr fract. mremlyr Crac:. Xreniyr fra;:.  m r e m / y r  f r a c l .  

Am-241 0.000Ei00 0 . 0 0 0 0  0.00OE~00 0.0000 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  3 . 0 0 0 6  O.SOOE+OC O . O S 0 5  
Pu-238 0.000E+OO 0,0000 0.000E+00 0.0000 0.000E100 0.0000 0.000Ei00 0.0000 O.COOEtO0 0.000; 
Pu-239 0.000E+00 0.0000 0.000Et00 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.00OEt00 0 . 0 0 0 3  
Pu-241 0 . 0 0 0 E t 0 0  0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0 .000E+00  0.0000 O.OLIOE+OO 0.0:OO 

Total 0.000Ei00 0.0000 O.SOOEi00 0.0000 0.000EiOO 0.0000 0.000Et00 0.0000 0.00CEi93 0.200i : . C ? 0 E * G O  0.0009 
'Sum of a l l  water independen: and dependent pathways. 
R E S M D ,  Vez51cn 6.3 T* Limit = 18C days 0 5 / 2 8 / 2 0 0 6  09 :14  P a g e  2 1  
Summary : JN-4 Drainpipe Res1den: Farmer Scenario [ n o  aqmtlc fcodl  
File : SN-4-drarnp2pe.rad 

- - -  - - 

Total Dose CmtribuZionS TDOSE1i.p. tl for Individual Radiondclides !I, i r . 6  ?a:t.*ayi f p l  
i s  mremfyr  and Fraction o f  To:a: DOS? A t  t = 1.903E-03 ;**?is 

2 
% - 
VI 
0 

mrer ; j r  frac:. 

1.624E-05 ? . C O G @  
3 .332E-03  S . C Z 6 5  
3.848E-0; 0 . 5 5 1 2  
5.386E-05 5 . 0 0 0 2  

3.662E-01 i.OOOO 

mremiyr frac:. 

7 . 9 0 8 E - 0 9  0 . 0 0 0 0  
2 . 8 4 3 E - 0 5  0 . 0 0 0 1  
1 .421E-02  0 . 0 4 5 2  
4 . 9 7 E - 1 0  0.00GO 

1.422E-52 C.0453  

A l l  Pathways' 

rn:em/yr r r a c r .  

3.335E-05 C.0002 
5.265E-04 5.0020 
3.138E-01 0 . 5 5 8 0  



O@t3000~l 
O0+2CDC'I 
6013000' I 
00i3000' I 
60-30PE.l 

00 130 0 0 ' I 
00+3000'1 
00+3000'I 
00+3000~l 

0000'0 Ei-3Ck:': 20011'0 11-3S55'7 0000'0 0I-32ZT'C 0000~0 00+3000'0 0000'0 21-3tL91 
5100.3 P0-30P.': :260'O 20-3C61'1 EESL'C 10-3660'1 0000'0 0013000'0 P911'0 Z0-3C65'1 
0000'0 60-26:I'T r?05? 23-3b65'6 0000'0 LO-3~68'6 0000'0 00+3000'0 0000'0 L0-366S'l 
000C'O 21-3<5?-; 8C83O0.0 01-3002.5 0000'0 60-3LC6.L 0000'0 0013000'0 0000'0 71-3b9Z.9 



Pu-239 EDSRI;I 1.388E-01 1.387E-01 1.384E-01 1.373E-01 1.344E-01 1 . 2 4 4 E - 0 1  l.22iE-Cl 9.994E-22 4.640E-CZ 
P*-241 Pu-241 1.000Et00 2.618E-03 2.492E-03 2.259E-03 1.601E-03 5.983E-04 1.910E-05 3.593E-05 1.017E-99 1.121E-24 
Pu-241 Am-241 1.000Ei00 1.209E-04 3.317E-04 6.158E-04 1.189E-03 8.073E-04 3.094E-05 l.SiLE-0f 1.552E-39 3.317E-05 
Pu-241 Np-237+D 1.000E100 2.523E-10 1.776E-09 8.654E-09 5.449E-08 LB04E-07 :.R02E-@7 i.5iiE-0- 3.533E-08 4.147E-Cfi 
Pu-241 U - 2 3 3  1.000Ei00 5.508E-18 6.540E-17 6.115E-16 1.05iE-14 9.828E-14 2.365E-13 2.23iE-13 5.340E-14 2.043E-ll 
PU-241 Th-Z29+D 1.000Ei00 1.656E-21 4.740E-20 1.085E-18 6.380E-17 2.156E-15 
Pu-241 ZDSRI;I 2.739E-03 2.830E-03 2.934E-03 2.190E-03 1.406E-33 
Pu-241iD P2-241iD 2.450E-05 5.806E-06 5.527E-06 5.009E-06 3.55Oi-06 1.327E-06 
Pu-241+D Xp-237+D 2.450E-05 1.226E-11 3.713E-11 8.294E-11 2.062E-10 3.574E-10 
Pu-241+D U-233 2.450E-05 3.163E-19 1.808E-18 8.143E-18 5.483E-17 2.410E-16 
Pu-241tD Th-229tD 2.450E-05 1.259E-22 1.788E-21 1.964E-20 4.368E-19 5.'06E-1@ 
Pu-241rD EDSR(j) 5.806E-06 5.527E-06 5.009E-06 3.550E-06 1.327E-06 

The DSR i n c l r d e s  c o n t r i b d t i o n ~  from a s s o c i a t e d  (half-life b 1 8 0  d a y s !  d a u g h t e r s .  
RESRAD, Version 6 . 3  T* Limir = 180 d a y s  06/28/2006 0 9 ~ 1 4  Page 23 
S'~mmary : J X - 4  D r a i n p i p e  Resident Farmer S c e n a r i o  (no aquazic food1 
File : m-4 - drainpipe.rad 

Single Radionuclide Soil k i d e l i n e s  G i i ,  :I r n  pC1:g 
B a s i c  Radiation Dose Lirnr: = 2.500Ei01 m m m i y r  

Nuclide 
(i) t= 0.0OOEtOO 1.000Ei00 3.000E+00 1.000E+01 3.000Et01 1.000E+02 1.140EIOi i.S!0E+O2 1.000€+03 - 

Am-241 1.667E+02 1.855Et02 2.300E102 4.819E+02 4.178Et03 3.139E+06 5.0iiEi06 :.-'3E+0; 1.982E+07 
Pu-238 1.998E102 2.016€+02 2.052Et02 2.185EtOZ 2.614EtO2 4.898€+02 5.553€+02 2 . ? 4 4 € + 0 3  1.566E+05 
Pu-239 1.801Et02 1.803Et02 1.806E+02 1.8ZOE+OZ 1.86lEt02 2.009€+02 2.040E102 2.502Ei02 5.388E102 
Pu-241 9.109Et03 8.81lE103 8.505Et03 8.950Et03 1.17lEt04 4.973Et05 9.866Et05 6.569E+(iR 7.444€+06 - - 

Summed %ose /Source  Razios DSRli. ti i n  l m r e m / y r i  / I ? C l / g !  
a n d  single R a d i o n u c l i d e  Soil G u i d e l i n e s  G i i , t l  in pcliq 

at tmin = time of minimum single radionuclide soil guideline 

Y u c l i d e  I n i t i a l  tmin DSR(i.tmin1 G(i.tmin1 DSRli . tmax1 Gii, tmaxl 
and at m a x  = time of maximum z o t a l  dose = 7 8 1  2 2 y e a r s  

(I) l g C i / g !  (years) l p C i / g !  l p c L / g :  



Am-241 Am-241 1.000E+00 
Am-241 Pu-241 1.000E+00 
Am-241 ZDOSEijl 
Np-237 Am-241 1.000E+00 
Np-237 Pu-241 1.000E+00 
Np-237 Pu-241 2.450E-05 
Np-237 ZDOSE (j 1 
U-233 Am-241 1.000E*OC 
U-233 Pu-241 1.000EtOC 
U-233 Pu-241 2.450E-05 
U-233 ZDOSE 1: 1 
Th-229 Am-241 1.000Ei00 
Th-229 Pu-241 1.000Ei00 
Th-229 Pu-241 2.450E-05 
Th-229 ZD0SEi;l 
Pu-238 Pu-238 1.840E-09 
Pu-238 Pu-238 1.000E+00 
Pu-238 ZDOSE 1; 1 
U-234 Pu-238 1.000Ei00 
Th-230 Pu-238  1.000Ei00 
Ra-226 Pu-238 1.000Et00 
Pb-210 Pu-238 1.000Et00 
Pu-239 Pu-239 1.000Ei00 
0-235 Pu-239 1.000Ei00 
Pa-231 Pu-239 1.000E+00 
Ac-227 Pu-239 1.000E+00 
Pu-241 Pu-241 1.000Ei00 

Pu-241 ZDOSE I ;  1 
~"-241 ~ ~ - 2 4 1  2.450~-05 

5.549E-01 4.986E-01 4.022E-01 1.896E-01 2.2llE-02 1.19lE-J5 
3.046E-04 8.509E-04 1.703E-03 2.996E-03 2.034E-03 J.197E-05 
5.552E-01 4.9943-01 4.039E-01 1.926E-01 2.414E-02 8.995i-05 
;.817E-06 5.368E-06 1 . 1 3 6 E - 0 5  2.382E-05 2.973E-05 1 . 7 5 0 E - 0 5  
6.357E-10 4.476E-09 2.181E-08 1.373E-07 4.846E-07 4.54lE-0- 
3.090E-11 9.355E-11 2.090E-10 5.196E-10 9.006E-IC 6.960E-13 
1.818E-06 5.3722-06 1.138E-05 2.396E-05 3.019E-05 1 . 7 9 5 5 - 3 5  
4. '02E-14 2.642E-13 1.148E-12 6.859E-12 2 . 3 1 9 E - 1 1  2 . E 1 7 E - 1 1  
1.388E-17 1.648E-16 1.841E-15 2.664E-14 2.477E-13 5.950E-13 
7 9 7 O E - 1 9  4.555E-18 2.052E-11 1.382E-16 6.073E-16 9.502E-16 
4.704E-I4 2.644E-13 1.149E-12 6.886E-12 2.344E-11 2.576E-1: 
1 . 8 6 0 E - 1 7  2.637E-16 2.820E-15 5.740E-14 7.23iE-13 4.864E-12 
4.174E-21 1.195E-19 2.735E-18 1.508E-16 5.434E-15 8.240E-14 
3.li4E-22 4.506E-21 4.949E-20 1.10lE-18 1.690E-17 1.545E-I6 
1.880E-17 2.638E-16 2.823E-15 5 . 7 5 6 E - 1 4  7.28SE-13 4.947E-12 
1.'04E-ll 1.689E-11 1 . 6 5 9 E - 1 1  1.558E-11 1.302E-ll 6 . 9 5 0 E - 1 2  
9 . 2 6 0 E - 0 3  9 .177E-03  9.014E-03 8.466E-03 7.076E-C3 3 . T 7 ' E - 0 3  
9.260E-03 9.17iE-03 9.014E-03 8.466E-03 7.0-6E-03 3 .  
3.803E-09 1.135E-08 2.535E-08 5.403E-05 1.156E-O7 9.238E-08 
1.090E-14 7.152E-14 3.870E-13 2.807E-12 1 .727E-11  7.719E-I1 
1.896E-15 2.857E-15 3.241E-14 7.517E-13 1.250E-ll 1.359E-I0 
7.359E-19 1.936E-17 4.201E-16 2.555E-14 1.059E-12 2.524E-I1 
4.360E-01 4.355E-01 4.346E-01 4.312E-01 4.219E-01 3.907E-01 
5.691E-10 1.677E-09 3.754E-09 9.742E-09 1.938E-08 2.463E-08 ~~~~~~ ~~ ~~~ ~ ~~ ~ ~ 

5.039E-14 3.687E-13 1.901E-12 1.421E-11 7.066E-11 1.672E-10 
2.660E-16 3.277E-15 3.131E-14 5.426E-13 5.079E-12 1.636E-11 
5.597E-03 6.281E-03 5.692E-03 4.034E-03 1.508E-03 4.814E-05 
1.463E-05 1.393E-05 1.262E-05 8.945E-06 3.344E-06 1.058E-07 
6.612E-03 6.294E-03 8.705E-03 4.042E-03 1.511E-03 4.825E-CC.  -- 

THFIi) is the :hread fraction of the parer~: nucllde. 

Summary : JN-4 Drainpipe Resident Farmer  Scenario In0 aquatic food) 
RESRAD, Version 6 . 3  T* Limi: = 180 days 06/20/:006 09:14 25 

File : JN-4-drainplpe.rad 

2.661E-3c 5.571E-15 1.602E-05 
3 . 9 2 2 Z - 2 5  4.;64E-09 8.388E-05 
4 . I i. BE- 3 i 4 .I 6 4E-0 9 8 .3 6 0 E - 0  6 
1.5582-'3: i.325E-06 4.662E-06 
4 . 0 0 4 3 - , 3 -  9.904E-08 1.045E-07 
6.243S-1C :.349E-l0 4.078E-I3 
i . 5 9 9 Z - 3 2  2.425E-06 4.76lE-06 
2.285E-ll i.S42E-I2 2.586E-09 
1.57:E-;I :.346E-13 5.149E-11 
8.923€-;5 2.C39E-16 6.155E-19 
2.34iE-:; 5.1-7E-12 2.638E-09 
S.E-lE-;i 1.209E-11 1.071E-11 
9.955E-;i 2.188~-13 2.372~-13 
1.815E-1.5 3.531E-15 3.800E-16 
5.6-1E-li 1.C31E-ii 1.095E-11 
5.130E-:2 ;.156E-l2 2.1-3E-18 

6.285E-04 1.181E-06 
5.285E-04 1.181E-06 
1.5SZE-08 3.010E-11 
>.433E-10 i.521E-10 
3.58OE-IO 3.950E-10 
F.92'E-11 1.002E-I0 
3.138E-01 1.457E-01 
2.009E-08 9.329E-09 

1.701E-lC 1.460E-10 6.779E-11 
1.681E-ll 1.468E-11 6.815E-12 
2.4;RE-JE 2.564E-09 2.825E-24 
5.3ilE-;5 i.CPSE-12 5.255E-2' 
2.<22€-:= i.559E-09 2.831E-24 

Am-241 Am-241 1.000Ei00 3.700EiGO 3.323Ei00 2.681Ei00 1.264Ei00 1 . 4 - 4 E - 0 1  '.981E-Si 
Ivn-241 Pu-241 1.000Ei00 0.000Ei00 3.737E-03 9.598E-03 1.873E-02 1.3052-02 i.049E-04 
Am-241 Z S I ; l :  3.70GEiOO 3.327Ei00 2.590Ei00 1.282Ei00 1.604E-01 5.847E-04 
Np-237 Am-241 1.000Ei00 0 . 0 0 0 E i 0 0  1.132E-06 3.033E-06 5.998E-06 8 . 9 4 5 E - 0 5  5.2'-E-SL 
Ni-23' P.2-241 1.000EiO0 0.000Ei00 6.196E-10 5.004E-09 3.855E-08 1.35iE-0' 1 . 7 5 9 E - ' j -  
~p-237 ~ " - 2 4 1  2 . 4 5 0 ~ 4 5  ~ . O O O E + O C  :.943~-11 5.507~-11 :.~IIE-IO 2.695~-10 2 . 0 9 8 ; -  €-:I :.23GE-:3 

U-233 Am-24i 1.000E+00 0.000Ei00 2.486E-12 2.017E-11 1.878E-10 5 .718E-10  6 . 4 0 0 E -  
W U-233 Pu-241 i.000Ei00 3.000Ei00 9.060E-16 2.207E-14 5.i51E-13 6.052E-12 1 .512E-  

U-233 Pa-241 2.450E-05 0.000Ei00 4.229E-17 3.562E-16 3.145E-15 1.803E-14 2.413E- 
U-233 Z S l ] l  : 0.003EiO0 2.487E-12 2.019E-11 1.584E-:0 5.83UE-IO 6 . 5 5 2 E -  

Np-237 Z S  I ;  1 ; ~ . O O O E + ~ O  I . I ~ Z E - Q ~  3.039~-06 i . 0 3 6 ~ - 0 6  9.080~-@5 5 . 4 i 4 ~ -  € - i t  3.;23E-09 

5 
I 

VI 
w 



Th-229 Am-241 1.000Ei00 0.000Et00 7.930E-17 1.981E-15 5.648E-14 
Th-229 P u - 2 4 1  1.000Ec00 0.000Ei00 2.i61E-20 1.513E-18 1.505E-16 
Th-229 Pu-241 2.45OE-05 0.000Ei00 1.342E-21 3.44%-20 1.076E-18 
Th-229 SS ( 2  I : 0.000Ei00 7.932E-17 1.982E-15 5.663E-14 
Fu-238 Pil-238 1.840E-09 1.352E-10 1.349E-10 1.325E-10 1.245E-10 
Pu-238 Pa-238 1.00OEi00 7.400E-02 7.334E-02 7.204E-02 6.765E-02 
Pu-238 L S l j l :  '.400E-02 7.334E-02 7.204E-02 6 . 7 6 5 E - 0 2  

Th-230 Pu-238 1.000E+00 0.000Ei00 9.282E-13 8.014E-12 '.984E-11 
Ra-226 Pil-238 1.000E+00 0.000Ei00 1.336E-16 3.462E-15 1.113E-13 
Pb-210 Pu-238 1.000E+00 0.000Ei00 1.031E-18 7.918E-11 8.118E-15 
Fu-239 P;l-239 1.000E+00 3.140Ei00 3.137Ei00 3.130Et00 3.106Ei00 
U-235 P.2-233 1.000ErO0 0.000Ei00 3.026E-09 8.695E-09 2.504E-08 
Pa-231 Pu-233 1.000Et00 (1.000Ec00 3.179E-14 2.702E-13 2.456E-12 
Ac-227 Pu-239 ~ . O O O E + O O  O.QOQE+OO 3 . 2 8 4 ~ - 1 6  1 . 9 4 ~ ~ - 1 5  2.032~-13 
~"-241 ~"-241 ~ . ~ o o E + ~ o  2 . 5 2 0 ~ + 0 0  2 . 3 9 9 ~ + 0 0  2.174~+00 1 . 5 4 1 ~ t c o  
pU-241 ~ ~ - 2 4 1  2 . 4 5 0 ~ 4 5  5.i-4~-05 5.878~-05 5.327~-05 3.775~-05 
Pa-241 Ls! , l :  2.520~+00 2.399~+00 2.1i4~i00 1 . 5 4 1 ~ i n o  

u-234 PU-238 I.QOOE+OO O . ~ O ~ E + O O  2.045E-07 5.828~-07 i . f i z 3 ~ - 0 6  

-- 
THF!il 1 5  t h e  th read  traction of t he  paren: n i c l i d e .  
RESCALC.EXE execution time = 151.63 seconds 

i.a41~-13 i.433~-12 6 .  .123E-ll 1,1-0E-11 
5.807~-15 ~ . I R ~ E - I ~  i. ,456E-13 2.503E-13 
1.825E-17 1.124E-15 2. .0'5E-15 4 . 2 5 8 E - 1 5  
7.839E-13 5.525E-12 5. , 1 5 8 E - 1 1  l.lS6E-11 
1.040E-10 5.554E-il 4 .  ,241E-12 1.-36E-14 
5.655E-02 3.018E-d2 2. .C22E-03 9.436E-06 
5.655E-02 3.018E-02 2. .C22E-03 9.436E-06 
3.030E-06 2.459E-05 2 .  ,233E-07 7.965f-10 
5.260E-10 2.405E-09 2. .4@5E-09 4.761E-09 
2 . 0 3 5 E - 1 2  2.286E-ll 2 .  . jiZE-il 6.694E-11 
3.936E-13 4.892E-12 1. .45-€-ll 3.974E-il 

5.137E-08 F . 5 8 0 E - 0 8  6 .  .159E-08 2.493E-08 
Z.-?9E-l1 1.2'2E-li 1.301E-11 3.133E-il 3 .  

2 . 1 3 3 E - 1 2  '.O99E-l2 - .  
5.759E-01 1.839E-0: 9. 
1.411E-C5 4,535E-C- 2. 
5.753E-01 1.8?9E-C2 3. 

3 . ~ 3 8 ~ + 0 0  2.814~+00 2. .26o~+no I . O ~ ~ E + O O  



Attachment 6. JN-4 Drainpipe Area with Aquatic Food Only (Summary File) 

RESRAD, Version 6 . 3  T* Limir = la0 days  3 5 / 2 8 / 2 0 0 6  09:18 Paae 1 
Sirnary : JN-4 Drainpipe R e s i d e n t  Farmer Scenario iaqiia-ic taod o n l y )  
File : J?-4 - drainpipe_a~~atic.rad 

Tab le  3f c o n i e n z 5  

Part I :  Mixv~re S u m s  and single Radion.Jc l ide  Guidelines 

Dose Conver5ion Factor (and Relared) Parameter Summary 2 
Site-Specific Parameter Summary 5 
Summary of  Pa:hway Se1ec:ions . . . . . . .  11 
Contaminated Zone and Toral ?35e S z m a r y  . . . . . . . . . . . . . . . . .  : 2  
Total Dose Components 

Time = 0.000Ei00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Time ~ 1.000EiQO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  
Time = 3.0OOEi00 
Time = 1.000EtOl 
Time = 3.0002+01 . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Time = 1.000E+02 
Time = 1.140E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Time = 3.000E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Time = 7.810E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Time = 1 . 0 0 0 E i 0 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Dose/Source Ratios Sumed  OYer All Pathways 
Single R a d i o n u c l i d e  Soil Guidelines 
Dose Per Xuclide Summed Over A l l  Pat . . . . . . . . . . . . .  25 
Soil Concentration Per Uuclrde  . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
RESRAD, Version 6.3 T* Limrt ~ 180 days 0 1 1 i 2 8 i 2 0 0 5  0 9 ~ 1 8  P a l e  
Summary : JN-4 Drainpipe Resident Farmer  S c e n a r i o  iaquatic food o n l y 1  
File : JN-4_drainpipe_a~~at1c.rad 

Dose C3nre151on Factor i a n d  Relaredl  Parameter Summa:'; 
File: FGR 13 MOXSIDITY 

Menu 

0-1 
0-1 
8 - 1  
B-1 
0-1 

- 

B-1 
8-1 2 8-1 

% B-1 
B-1 - 

VI 
v1 

Parameter 

Dose c o n v e r s i o n  factors for Inhalation. mremIpCi: 
Ac-22710  
Am-241 
Np-23'1C 
Pa-231 
PD-ZlO+D 
Pli-2 3 8 
Pu-235 
Pd-241 
P'.-241+D 

5 . 7 2 4 E t 3 0  
4.44OE-0:  
5 . 4 0 0 E - 2 1  
1 . 2 8 0 E i 3 C  
2 .320E-32  
3.920E-01 
4 . 2 9 0 E - 0 1  
8 . 2 5 0 2 - 0 3  
8 . 2  5 4 E -  81 3 

3a5e 
Case'  



B-1 
5-1 
5-1 
5-1 
B-1 
8-1 

D-1 
D-1 
D-1 
D - 1  
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 

0-34 
0-34 
0-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
RESW 

File 

Ra-226+D 
Th-229tD 
Th-230 
U - 2 3 3  
U - 2 3 4  
u-23513 

Dose c o n v e r s ~ c n  factors far Incestion, mremIpC1: 
Rc-Z27+D 
Am-241 
'I?- 2 3 7+D 
Pa-231 
Pb-210+D 
P.d-2 38 
Pu-239 
P'J - 2  4 1 
P'J- 2 4 1 +D 
Ra-226+D 
T h - 2 2 9 t D  
Th-230 
U - 2 3 3  
U - 2 3 4  
U-235+D 

Food transfer factors: 
Rc-ZZltD , plantlsoil concentration ratio, dimensionless 
Ac-227tD , beefIliuestoc4-intake ratio. lpClIkgil(pCiId1 
Ac-227tD , milkIlive5toci-intake ratio. lpCi/Ll/lpCi/d) 

Am-241 , plantisoil concentration ratro, dimensionless 
A n - 2 4 1  , beef/lrvestac.~-inrake ratio, lpCi/kgi I I p C l I d i  
A n - 2 4 1  , milk/livestoc:~-intake ratio, I p C i I L l  / !pCiIdl 

Xp-23710 , p l a n t i s a i l  concentration ratio, dimensionless 
Yp-2374D , j,,f/livestoc:~-intaie r a t i o .  IpClIigI I ( p C i / d l  
\Ip-Z3:iD , milk:livesroc4-intake ratio. I~CIILI / ! p C i / d l  

Pa-231 , plantlsnrl concentration ratlc, dimensionless 
Pa-231 , Seefilive5t0c'~-in:aie ratio. l p C l / : W  / ( p C i / d l  
Pa-231 , milillivestocn-intake ratro. ( p C i / L I  I (pCi /d I  

v e r s i o n  6 . 3  T* L m i :  = 180 days 06/28/2006 39: 

: J N - 4  ~ dralnplpr-aq~aatic. r a d  

8 . 5 9 3 E - C 3  
2 . 1 6 9 E + 0 0  
3 . 2 5 0 E - 0 :  
i.35SE-O: 
1.322E-01 
1.2iaE-a: 

1.483E-02 
3 . 5 4 0 E - 0 3  
4 . 4 4 4 E - C 3  
1 . 0 5 0 E - 0 2  
1.215E-03 
3 .200E-03  
3.540E-03 
5 . 8 4 0 E - C S  
7.15-E-05 
1.32 :E-33 
4.027E-03 
5.48GE-04 
2 . 8 9 0 E - 0 4  
2.830E-04 
2 . 6 1 3 E - 0 4  

2.500E-03 
2.000E-05 
2 . 0 0 0 E - 0 5  

1 . 0 3 OE- 0 3 
5 . 0 0 0 E - 0 5  
2.000E-05 

2.0GCE-02 
1 . 0 0 0 E - 0 3  
5 . 0 0 0 E - 0 6  

1.0OCE-OZ 
5. G 2 CE-0 3 
5 .OO@I-06 

Pa?? 

8 . 5 8 0 E - 3 3  
2 . 1 5 0 E i 3 0  

1 . 1  i 0E-3  2 
3 . 6  4 0E- 3 2 
4 . 4  4 @E-3  3 
1 . 0 5 0 E - 0 2  
5 . 3 7 G E - 0 2  
3.ZOGE-03 
3 . 5 4 0 E - 0 3  
6.8 4 GE- 0 i 
6.3?@E-O5 
1 1 2 C E - 0 1  
i . i 3 c z - i 3  
5 . 4 8 0 E . - 0 4  
2.0902-04 
2.83GZ-04 
2 . 6 6 G E - 0 4  

2.5GOE-03 
2.00CE-05 
2 . C O C E - O F  



'13-3000's 
b0-3000'1 
10-3000'1 

bC-30C0'9 
P 0-330 b ' E 
i0-300S'Z 

PO-3000.9 
P0-300P'E 
EO-3005'2 

PO-3000'9 
b0-300b'C 
c0-30os'z 

5 3-3030 ' 5 
F0-3000'1 
e0-3COO'I 

90-3ooo.s 
PO-3000'1 
10-3000'1 

i0-3C00'1 
E0-3000'I 
ZO-3000'P 

40-3;00'1 
b0-3000'1 
EO-3COO'I 

90-3000'1 
PO-3000.1 
(0-3000'1 

90-3000'1 
60-3000'1 
c0-3300'1 

90-3300'1 
PO-3000'1 
c0-3400'I 

00-3000.5 

s-a 

5-a 
s-a 
5 -a 
5 -a 

be-a 
be-a 
be-a 
be-a 
be-a 
be-a 
bc-a 

bc-a 
*e-a 
be-a 
be-a 
be-a 
ne-a 
bc-a 
be-a 
be-a 
be-a 
be-a 
be-a 
be-a 
be-a 
be-a 
be-a 

be-a 
be-a 
be-a 
be-a 
be-a 

PE-a 
vc-a 
be-a 

be-a 
?e-a 
be-a 
be-a 
be-a 

5-0 

PE-0 

be-a 

be-0 

DE-0 

be4 



3cse C o n v e r s i o n  factor l a n d  Related) Parameter Summary icon'.in'Jedl 
f i l e :  fGR 1 3  MCRBIDIT'i 

Men" 

D-5 
0-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D-5 
D-5 
0-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D-5 
0-5 
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 
D-5 
D-5 
D-5 
D- 5 
D- 5 

~ 

Parameter 

Np-23'iD , fish 
Np-237iD , irds:acea and mollusks 

Pa-231  , fish 
Pa-231  , cmsTacea and molldsks 

Pb-2lOtD , fish 
P b - Z l i l i D  , cn5:aced and mollusks 

Pd-238 , f i s h  
Pu-238 , crustacea and mol:us\s 

Pu-239 , fish 
Pu-239 , cius:acea and m o l l u s k s  

Pu-241  , fish 
PU-241 , crusacea and mollusks 

Pu-241+D , fish 
Pu-241+D , crustacea and mollusks 

Ra-226tD , fish 
Ra-226+D , c r i s x c e a  and mo11usks 

Th-229tD , fish 
Th-229tD , Crustacea and m o l l d s : < i s  

Th-230 , fish 
Th-230 , C r d s Z a C e a  and mollusks 

U-233 , fish 
u-223 , cristacea a n d  m I I > s k s  

0-234 , f i s h  
U-234 , c rus t acea  and rn311s.t~ 

U-235iD , fish 
U-235iD , cr11s:acea and m o l l u s k s  

3.000EiCi 
4.303E+CZ 

1.000Ei01 
I. 103E*02 

3 . 0 0 0 E + 0 2  
1. OOOEiO2 

3. OOGEiGl 
1.000Ei02 

3.000E*01 
1.0GOE102 

3 .  G G G E + O l  
1 . 0 0 0 E i 0 2  

I. OOOEiOl 
6.0GCEIO: 

I . O S O E + O I  
5.0 C3E+ 0 i 

1 . 0 3 0 E - 0 1  
6.000Et0; 

3.20:Eij; 
1, CC?E+32 

1.00OEICl 
I .  10CELC2 

3 . 0 0 0 E + 0 ?  
1.000E~02 

3.0COEIOI 
I , 0 3 0 E i ' l i  

3.0GOEi01 
1.000€+02 

5.OOOEICl 
2. iOOE-S2 

1 . 3 0 S E + O Z  
5.000Ei02 

i . @ 0 C E + 0 2  
5 . 0 0 0 E i G 2  

Bi3FhCl ?.I! 
B I C F i Z I  9.2) 

B I O F A C i  10.11 
E I O F F C f  !O, 2) 

0 Site-Specific ParameLer SJnmary - 
v) 
m 



EO-3000'1 
50+30bb'5 
10-3000'2 
peaqianc 
10-3@00'2 
10-300~'6 
IO-3000 ' 5 

Da5r :ou 
00+3000 '2 
001300E .5 
Z0+30LZ~? 
10-3000'? 
IO-3000.b 
00+3000'0 
0013005'1 

pasn ?CU 

pasn ;ou 
0013000'0 

pas" 30" 
pasn 70" 
pasn -0" 
pasr 20" 

00+30?5'Z 
OOi3Obl 'E 
20-300P'- 
00+300~'E 

E0+30OC'l 
Z013Cl8.L 
ZOt3000'E 
20t30bl' I 
?0+3000'1 
10+3000'~ 
I0+3000'1 



Mn 
13CSW 

00+3000~0 
0 0 13 0 0 0 ' 0 
i0+3000'Z 
10+3@00'Z 
E013000'Z 

c c -30 0 0 ' 0 
00+3000'0 
i0+3000'Z 
I0+300@'Z 
lOt30OO'Z 

10+3000'1 
00+300E'S 
10-3000'Z 

O0+3000'0 
001300D~O 
E013000'Z 
5@+3O@O'Z 
1013000~7 

0013003'0 
00+3000'@ 
i@+3000'Z 
:0+3@00'Z 
10+30C3'2 

00+3000~0 
00+3OOO'O 
EO+3000'2 
E013000'2 
E 0+30@0 '2 

00+3000'@ 
00+3@00'0 
10+3000'2 
IOt3000'Z 
10+30@0'Z 

1@+3000'E 
I0+3@PO'I 
10-3000'2 
IO-3000'2 
10-3@00'P 
00t300S'I 
00+30S@~C 

I 

Z0+300S'2 

10+300@'1 
EO-3000'1 

-.P.d"I 

aw 

JaSn 
s ralaueIl 

9108 
9108 
510E 

9108 

9108 

9108 
9108 

9i0n 

9108 

9108 
9108 
9108 
9108 
9108 
9108 

5108 
9108 
9108 
9108 
9x08 
9108 



R016 
R016 
R016 
R016 
R016 
R016 
RESPJ 

D i s t r i b u i i o n  c o e f f i c i e n t s  f o r  d a . a g h t e r  .&c-22? 
C o n t a m i n a t e d  z3ne !crn"3/gl 
Unsa:ara:ed zone 1 (c rn* ' i /g I  
S a t a r a t e d  zone Icm+'3igl 
L e a c h  raze ! I y r I  
s o l m i l i l y  cons:an: 

i'er513" 6 . 3  T% i i m i l  = l e ;  days 0612 
Summary : 3N-4 Crain?i?e R e s i d e n t  F i rmer  S c e n a r i o  1aqJat 
file : J N - 3  - drainpipe - aqua:ic.rad 

Men" 

RC15 
R016 
R016 
R016 
R016 
R 0 1 6  

R016  
R016 
R016 
R016 
R016 
R016 

R016 
ROI6 
R016 
R 0 1 6  
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

2015  
R016 
R016 
R015 
R O l h  

- 
SI:e-SpeClflC 

Fa rarnete r 

D i s t r i b u t i o n  c o e f E ~ c i e n t ~  f o r  d a ' q h t e r  Np-23' 
~ c n t a m l n a t e d  z m e  1 c m * + 3 i a i  
U n s a t u r a t e d  zone 1 !cm"3igl 
S a t u r a t e d  zone Icrn'+3ig1 
L e a c h  r a t e  ( / y r i  
5oIubili:y con5:ant 

D i s t r i b u t i o n  c o e f f i c i e n : s  f o r  d a u g h t e r  Pa-231 
C o n t a m i n a t e d  zone Icrn"3/9i 
U n i a t u r a t e d  ?one 1 icrn"3/gl 
S a t u r a t e d  zone (crn*'3/g) 
Leach ra te  I l y r )  
Solubility c o n s t a n t  

Distrmutlon coefficien:~ f o r  d a u g h t e r  Pb-210 
C o n t a m i n a t e d  zone (crn"3/gI 
Unsararated zone i !crn+'3/ui 
S a t u r a t e d  z o n e  !cm"3/gl 
L e a c h  r a t e  ! / y r i  
SolJbility cons:ant 

D i s t r i b ' J z i o n  coefficien!s f 3 r  daughter R a - 2 2 6  
Conzaminated z ~ n e  1cm'*3 
U n i a t . i r a t e d  LO"? 1 ~ c m * +  
5a:'Jra:Bd z m e  i c r r " 3 / g 1  
Leach  r a t e  i i y r l  
Solublllty c3"S:an: 

G i S t r i C U t i O n  c3effi;ienls fc: da'dghter Th-229 
C o n t a m i n a r e d  z9ne  !ern**' i ,' qi 
Unsatura:ed =on?  I !cm**3,;5;1 
5a:rrat~ed zone  I r n " 3 / o i  
L e a c h  rate (;y:I 
Solubilizy con~tan: 

D~s:rib~:r~n io?fflclen:s f3r d a q h t e :  Th-230 

2.000Ei01 
2 . 0 0 0 E + 0 1  
2.000Et01 
0.300Et00 
@ . C O O E + 0 0  
20C6 09:: 
[cod a n i !  

r a m e t e i  5. 

input 
U s e r  

1 . 0 0 0 E i 0 0  
1.000E+00 
1.000E+00 
C.00OEIOO 
O . O O O E ~ O ~  

5.000Et01 
5.000E+01 
5 . 0 0 0 E t 0 l  
0. 000EtOO 
0.000Ei00 

1.000Ei02 
1.000EtOZ 
1.000Et02 
0.000Et00 
0.00@E+00 

7.000E~Oi 
i.005E~01 
7. C30E*0! 
9.OOOE*OO 
3.000E~00 

6.000c+04 
5 . 0 5 0 E i 0 4  
6 . 0 0 0 E i 0 4  
3.000Ei00 
0.000Ei00 

2.003E+Ol 
2.000E201 
2.050'101 
3 . 3 0 0 E i 0 3  
C.00CEi0C 

5.000E+01 
5.000Et01 
5.000Ei01 
0.000Ei00 
O.OOOE*OO 



RG16 
R 0 1 6  
R 0 1 6  
RG16 
R 0 1 6  

R 0 1 6  
R 0 1 6  
R 0 1 6  
R 0 1 6  
R016  
RG16 
RESW 

Solubility consta": 
V e r s i o n  5.3 T* Limit = 1 8 0  d a y s  06/2 

S,~mmary : J N - 4  D r a i n p i p e  Resident Farmer S c e n a r i o  l a q u a t  
F i l e  : J~-4_drainpige-aquatIc.rad 

Me"" 

R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  
RG16 
R 0 1 6  

- 

R 0 1 6  
R016 
R 0 1 6  
RG16 
R 0 1 6  
RG15 

RG11 
RG17 
R 0 1 7  
RG1; 
R o l l  
RG17 
R 0 1 7  
RG17 

D i s i r i b u t i o n  coefficients f o r  d a u g h t e r  U-234 
Contaminated z o n e  lcm"3/g1 
u n s a t u r a t e d  zone 1 l c m * * 3 / g i  
Saturated z o n e  lcm"3/g) 
L e a c h  r a t e  l / y r !  
S o l u b i l i t y  constant 

D 1 s t r i b Y i i o n  c o e f f i c i e n t s  f o r  d a u g h t e r  U-235 
ContaminaLed zone lcrn"3/9'8 
U n s a i u i a z e d  z o n e  1 l c m " 3 i g l  
Saturated z o n e  l c m ' + 3 / g i  
Leach  r a t e  I l y r l  
s o l u ~ ~ l l ~ y  c o n s i a n t  

I n h a l a t i o n  rate l m ' * 3 / y r 1  
Mass loading for inhalazioc lg/m"31 

s h i e l d i n g  fac:Or. inhaiaiian 
Shielding f a c i c r .  exzernal gamma 
Fraction sf time s p e n t  i n d o o r s  
Fraction of  L i m e  spen: o u i d o o r s  Ion si te1 
Shape f a c t o r  f l a o ,  e x i e r n a l  gama 
R a d i i  of s h a p e  f a c t o r  a r r a y  [ .>sed i f  FS = -1) : 

Ex?:slre &,ratlor.  

Outer a n n ' ~ l a r  r a d i z s  t m 1 ,  r'ng 1: 
O u r e r  a n n l l a r  r a d i J s  l m 1 .  r r n o  2: 
0~:er a n n l l a r  r a d 1 2 5  l m 1 .  r;ng 3 :  
O u e r  a n n i l a r  r a d i u s  I m l  , ring 4 :  
Outer a n n ~ l a r  r a d i u s  I m j ,  r i n g  5: 
O t e r  a n n u l a r  r a d i J s  l m l .  r i n c  6 :  
Cuter a n n i l a r  r a d r j s  l m l .  ring 7 :  
O i : e r  a n n u l a r  r a d l s  Im1 .  ring e :  

6.030E+04 

6.CGOEt04 
0. GG0EaGG 
O.COOEi00 

5.G00E+G4 

5.COOEi01 
5.CCOEt01 
5.COOEI01 
G. GGOE+GO 
0.GQOEt00 
2006 0 9 : l  

f o o d  o n l y 1  

5.0GGEtGl 
5.000E+Gl 
5.GOOEtGl 
0.00GEi00 
0.000Et00 

5.000EiG1 
5.COOEtG1 
5.000EtG1 
G.G00E+00 
0.000EiG0 

n o t  a s e d  
n o t  J s e d  
i.GOOEiO1 
n o t  i s e d  
ne'. dsed 
no: > s e d  
no': ; I sed  
no: , sed  

n o t  ilsPd 
no'. 'dsed 
no: ' a sed  
n o t  u s e d  
n o t  j s e d  
n o t  used  
no; used 
n o t  d s e d  

5 . 0 1 @E+ 3 4 
6 . 0 0 0 E i 0 4  
6 . 0 i l O E i 0 4  
O.@?OE+00 
0 . 0 0 0 E i 0 0  

5.000Ei0: 
5 .!O@E+3: 
5.03CEi0; 
0.0GGEi00 
0.000Ei00 

Paoe  3 

5.000Ei01 
5.GOOEiGl 
5. 0GGEiOl 
O.G0GE+O0 
O.GGOEi00 

5. G O C E i ' I :  
5.0 0 ClEi'I ; 
5.0GGEi0; 
0. 00CEi~I0 
0 . 0 0 @ E + 3 0  

i . G C O E + C I C  1 

DCNUCC I ;  4 1 
DCUUC3 l ; 4 , 1 j  
DCNUCS l i 4 ,  
ALEACH I > 4 I 
SCLUBE I1 4 I 

DCXUCCIlS! 
DCNVCUl15. 11 
DCXUCS (15 1 
ALEACH 1151 
SOLWBP l 15 ! 



,TU0 poi3 I 
:60 300Cl 

pasn 30" 
pa5r ,3u 
pas?. io" 
pasr :uu 
pasn 1ou 
pasr. -,ou 
pasr ?CU 
pas" :ou 
pas" 10" 
pasr, io" 
pasr. ;ou 
pas* 7C" 

pas" 20" 

pasr ;ou 
pas" 10" 
pa*n 70" 

I 

0 
'0 

al - €708 
6108 
6108 e 
6108 
6108 
6108 
6108 

z 

:, 



R019 
R019 
R019 
R 0 1 9  
R019 

R198 
R19B 
R19B 

R19B 
R19B 
R19B 
R198 
R198 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
c14 
RESRI 

~1 98 

Depth  0 :  r o o i s  171) 

~ r i n k i n g  water f r a c a ? n  f r o m  g r o u n d  water 
H o u s e h o l d  waier  f r a c t i o n  from g r o u n d  w a t e r  
L ~ v e s r a c n  w a t e r  f r a c t i o n  f r o m  g ro . ind  water  
I r r i q a t i o n  f r a c t i o n  f r o m  u r o 3 n d  water 

Wet welgrht c r o p  y i e l d  f o r  Uon-Leafy ( : q i r n " Z i  

Wet weigh: crop y i e l d  f o r  F o d d e r  Ikg/m++2) 
Wet weigh: c r a r  yield for Leafy ( k q , t m *  '2) 

Growing season :o: Na"-LDafy (years) 
Growlng season f o r  L e a f y  j Years) 
Growing  Season f o r  f o d d e r  l y e a r s )  
T r a n s l o c a t i o n  F a c t o r  f a r  Non-Leafy  
Translocation f a c t o r  for L e a f y  
Translocarion Fac'or f o r  F o d d e r  
Dry F o l i a r  1nteicep:ian Fraction f o r  Bon-Lea fy  
Dry  F o l l a r  in:ercep:ion F r a c - . ~ o n  f o r  Leafy 
Dry F o l i a r  1n:ercepiian Frac:;on f o r  Fodder  
Wet F o l i a r  Intercepiion Fraction f o r  ?Ion-Leafy 
Wei F o l i a r  Interception F r a c t i o n  for Leafy 
We: Foliar Inrercepzion F r a c t i o n  f o r  Fodder  
W e a t h e r i n g  Removal C o n s t a n t  f o r  V e g e t a t i o n  

C-12 c o n c e n t r a t i o n  i n  w a t e r  Ig/cm"3l 
c-12 c o n c e n t r a t i o n  i n  c o n t a m i n a t e d  s o i l  (q/q) 
F r a c t i o n  o f  v e g e t a t i o n  carbon f rom soil 

V e r s i o n  6 . 3  T% L i m i t  = 1 8 0  days 0 6 / i  

: JU-4 - d r a i n p i p e _ a ~ ~ a : i c . r a d  File 

Menu 

c14 
e14 
e14 

- 

C 1 4  
'214 
C 1 4  
e14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

STOR 
STOR 

W S T a R  

5 - 
m n 

no: d s e d  
n o t  used 
no: used 
n o t  u s e d  
no: u s e d  

n o t  u s e d  
no: u s e d  
n o t  , J sed  
n o t  J s e d  
no,. u s e d  
n o t  used 
no'. used 
no: ssed 
n o t  , s e d  
n o t  . J sed  
n o t  .Jsed 
n o t  used 
no! used 
n o t  used 
n o t  u s e d  
n o t  u s e d  

n o t  used 
n o t  used 
n o t  used 
2 0 0 6  09:l 

food  o n l !  

2 . 0 0 0 E - 0 5  
3.00OE-02 
2.OOOE-02 
Page 10 
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5 4 . 5 0  sqilare meters 
0.15 meters 
0.:c mezers 

Tozal  Dose TDOSE(:I, mrem/jr 
Basic  R a d i a t i o n  Dose L l m r :  = 2.500EL01 mrem,)r 

;m M l t i  = F r a c t i o n  of Basic Dose Linit R e c e i v e d  a: TI?.? t 

,000Et:G 1.000E+00 3.000Et00 1.000Ei0l 3.000Ei01 1 . 0 0 0 E ~ 0 2  1.140E~02 Z . 5 0 , : ! E ~ i i  1.81CEIOZ 1.000E~OC 
,000Ei00 0.000E+00 0.000EiOG 0 . 0 0 0 E i 0 0  0.000Ei00 6.59fiE-0? 1 . 6 1 0 E - 0 3  1,23:E-3$ 1.184E-09 1.202E-0? 
.OGOE+GO O.OOGE+OO O.GGGE+OO G.GGOE+GG O.GGOE+GG 2.61.9~-04 i..439~-0~. Z . ? ? : E - ~ S  4.-35~-1: 4 . 8 g g ~ - i ;  
: 6.816E-03 m r e m / y r  at t = 99.7 t 0.2 years  

Total Dose Con:ribution~ TDOSEIl.p,tI for Ind luzd i -a1  R a d 1 o n ; c l r d e s  I I I  A?,Z !a:ni-i).s 121 
.As mrem/yr a n d  F r a c t i o n  0 :  T o t a l  Dose  h: : ~ 9.96'E+01 y e a r s  

Water Independent P a t h w a y s  (1nhala:ion r x c l . i d e s  r a d z n .  
Z r o i n d  Inhalatlan Radon P l a n :  ?,,ea: \I 

Radio-  
Nuclide mrem/yr  frac:. nrem/yr f r a c r .  m r e m / y i  t r a c t .  nrern/yr Crnc:. m r e m l y r  Irac:. m r e m . l y r  Cracz. 
Nuclide 

Am-241 0.000E+00 0 . 0 0 0 0  0.000E+00 0,0000 0.000E+00 0.0000 0.00OEt00 0.0000 0.000Ei00 0.000C 
Pu-238 0.000Et00 0 . 0 0 0 0  0.000Et00 0,0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0OOC 
Pu-239 0.000E+OO 0.0000 0.000E+00 0 . 0 0 0 0  0.000Et00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Pa-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000EtOC 0.0000 G.OGOE+0O 0.0000 0.000EiCO C.823C-Z ~ ~ ~ - ~ ~ ~ ~ ~ ~ -  ~ 

T ~ ~ ~ I  G.GOGEAOO o . c ~ o n  G.OGOE+OO O.OOGG O.OGOE+OO o.cooo ~ . O O O E + G O  2 . 3 0 ~ 3  ~ . c o ~ ? E - s ~  ' 3 .  

mrer.:y: ::a:' .. 

0.000E+00 0.0003 
O.GOOE+GC 0.0000 
0.00OE+00 0 . 0 0 0 3  
0.0C3E100 3.000C 

* . m - r - - , c  - P,?,,.," .. 

~ o : a l  3 o s e  Con:rib'a:ions TDOSEl1 .:I 13- I n d i v i d u a i  R a o i s n J c l i d e s  1 1 ,  3 3 0  

A S  mrem/yr a n d  F'rac on of Total Dose A: : - 5 . 5 f i 7 E + 0 l  y e a r 5  
WaLer 3ependenr P a t h w a y s  

Wa:er f i s h  Radon Planl [Mea. 
Radio- 
N u c l i d e  mrem/yr  fraCL. miem/y; f r a c t .  mrem/yr f r a c i .  mremlyr Cr'iCt.. mrem:yr Ir 
Nuclide 

m-241 C.aOaE130 0.0000 5.@:2:-33 3.9994 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.000C 2.SOOE'OC 
Pu-238 0 . 0 0 0 E i 0 0  3.0000 0.COOEi00 0.0000 0.000E+00 0.0000 C.OOOEi00 0 . '  
Pu-239 0.000Ei00 0.0300 5.103E-20 0.0000 0.000Et00 0.0000 0.300Ei00 C . '  
Pu-241 0.000Et00 0.0000 4.005E-05 0 . 0 0 0 6  0.000Ei00 0.0000 0.000EiC0 

Total 0.000Ei00 0.0000 5 . 8 i f i E - 0 3  1.0000 0.000Ei00 0.000C O.OOOEl00 r . J  

'Sum of a l l  water i n d e p e n d e n t  and d e ? e n d e n t  p a i h w a y s .  

Summary : J!J-4 Drarncipe Resrdenr F a r m e r  S c e n a r 1 0  1aqua:;r food o n l y )  
F i l e  : 3 - 4  ~ d r a i n p i ~ e _ a ~ ~ a a c . r a d  

- - 
RESRAD, -;e:sion 5.3 T* L i m i t  = 180 d a y s  8 o f i / z n , 2 0 0 f i  39:ie 1 7  



Ground 
Radro- 
N u c l i d e  m r e d y r  frac:. 

Am-241 0.000Ei00 0 . 0 3 0 3  
Pu-238 0.000Ei00 0.:003 
Pa-239 0.000Ei00 0.0000 
Fu-241 0.00CEi00 0.0000 

Total 0.000Ei00 0.0000 

Water Independent PaEhways (Inhalatian exc1id-s rad:n,  
I n h a l a t i o n  Radon Plan:  Mer: Mil? S0,l 

mremlyr fract. m r e m i y r  frac:. nrerniyr trac:. rnrem!?~ t r a c .  ~ r p m / y r  tiac:. nrer.!:,: irac:. 

0.000E~QC 0.9000 0.00OEiOO 0.0000 0.000E+00 @.0C2C 0 . 0 3 0 E +  C O E A O C  0.3000 0.0C:E- 
0.CoCE100 0.0000 0.OOOEi30 0.0000 S.OOOE+00 0.0OCC O.lOOEA 02E100 2 . 3 0 0 0  2.3CjE- 
0 . 3 0 C C i 3 0  0.0000 0.030Ei00 0.0000 0.000Et00 0.00OCO ' 3 . 3 0 3 E -  " E-00 0 . 3 0 0 0  :.OCDE., 
0 . ~ 3 O O E i 0 3  0.0000 O.OOOEi00 3.0000 3.000E+00 0 . O O C C  CI , lSOE*  ' E i 0 0  C.0000 C , . O C O E -  

Total Dose Contributions TD@SE(i,p.tI for I n d i v i d u a l  Radraniclides 1 1 '  i i  ' i : k N a , ' s  1;) 
R S  mremiyr and F r a c t i o n  of T o t a l  D o s e  i: : ~ 0.000E+8:0  yPar.5 

Waier Dependent P a t h w a y s  
Wate: F l S h  Radon Pl.3"'. MPi l ' .  MlI< Ell Pa:.7way*' 

Radro- 
Nuclide mremiyr fract. arem;yr fracz. m r e m i y r  f r a c t .  mremiyr  :rat:. m r e w y r  rrac ' .  . ~ r e . r ' y r  f:ac ... m r 4 T : y r  rrac:. - 

-- - _= - --- 
Total 0.000E+OO 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.000C :.000E-00 0.0000 0.000E100 0.0000 
'Sum of all water independent and dependent pathways. 

Summary : JN-4 Drainpipe Residenr Farmer Scenario laquatic t o o d  o n l y 1  
File : JN-4 - dra;npipe ~ aqlla:ic. rad 

RESRAD, Version 6 . 3  T% Limit = 180 days 06/28/2006 09:18 P a g e  1 4  

To:ai Dose Contrib~tions TDOSEIl.3,ti for I n d i v i d d a l  R a d i o n ~ c l r d e r  (I) i r i C  F i ' . k * i y S  ( p l  
As m r e m l y i  and Fractlon o f  Total Dose A'. '- ~ 1 . 0 0 3 E i S 3  y'ars 

Waier Independent P a t h w a y s  ( I n h a l a : r , > n  exclddes radon1 
Ground Inhalation Radon Plant rea.- ?ti::< 5311 

Radio- 
Nuclide mrem/yi fraci. mrem/yr fract. mrerniyr fract. mrernlyr f rac: .  rrerni j :  f r a c ~ .  m r F - W y Z  Crac:. r n r e n / y r  frac:. 

A m - 2 4 1  0 . 0 0 0 E i 0 0  0.0000 9.300Ei90 0.0000 O.OOOE+GO 0.0000 S.OOOEi00 C .  130 0.0030 0.C0 
Pu-238 0.000Ei00 C . 0 0 0 i 3  C.:OOE+OC '3.0000 0.000Ei00 0.0000 0.003Ei00 C. i03 0.5332 C.?3 
Pu-239 3 . 0 0 0 E i 0 0  0.0000 C.300Ei:S 3.0000 0.000Ei00 0.0000 0.000Ei00 0. f+:O 0.0033 : . C 0  
Fu-241 0.000EiOO 0.0000 O.COOEi00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 .  1 3 ' 3  3.00513 C . Z O  



Ground 
R a d i o -  
N i i c l i d e  n . i em 'y r  fiaci. 

A m - 2 4 1  0.000E+00 0 . 0 0 0 0  

Pu-239 0.000Ei00 0.0000 
Pu-241 0.000Ei00 0.0000 

Total 0.000Ei00 0.0000 

~ ~ - 2 3 8  ~ . O O G E + O O  0.0000 

- _E= 

. . .  . .  
AS m r e m / y r  a n d  F r a c t i o n  o f  Total Dose A L  t = 3.003Ei0S ?+a:? 

Water Independent Pathways  (1nhala:ron exclidei radan' 
InhaiaLian Radcn Pian,. !"lea. M l i <  C a l i  

mrerniyr  i rac; .  rnrerniyr fract. m r e r n / y r  Ira='. . mrem ,'I ira::. --a?, - ., ) r  :Lac:. "remlir crac:. 

- - -I_== _E 

0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.cl000 'C.000Ei00 0.0000 0 . 0 0 0 E ~ 0 0  0.0000 

T o t a l  Dose C o n t r i b u t i o n s  TDOSEii,p,tI f o r  I n d i v i d u a l  f i a d i o n u c l i d e s  i l l  and Fa:hways  (pl 
= 3.00n~i00 y e a r s  AS rnrern/yr a n d  Fraction of T o t a l  Dose A'. : 

1ia:er Dependent PaLilways 
Water Fish Radon Plan: 

R a d i o -  
Nuc l ide  mremiyr fract. rnrem/yr f:act. mrem/yr fract. nrerniyr Crac:. 

Am-241 0.000Ei00 0.0000 0.000EA00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Pu-238 0 . 0 0 O E i 0 0  0.0000 O.OO@E+OO 0.0000 0.000Et00 0.0000 0.000Ei00 3.0000 

Pu-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0C00 



~~ 

Am-241 0.000Ei00 0,0000 0.000Ei00 3.0000 0.000Ei00 0.0000 0.000€+00 0.0000 O.COOE+00 0.0OCi L . : ; ~ E + S L ~  i3.0000 
Pu-238 0 . 0 0 0 E t 0 0  0 . 0 0 0 0  0.300Ei00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E r 0 0  C . O , 2 C , :  1 . 5 0 S E i 0 0  0.000S 
Pu-239 0.000E+00 0 . 0 0 0 0  0.000Et00 0.0000 0.000Et00 0.0000 0 . 3 0 0 E i 0 0  0.0000 O . t O C Z + ~ l O  C . 0 8 ? X  - . ' X : E + , l j  0.0000 
Pu-241 0.000Et00 0.0000 O.O0OE+8IO 0.0000 0.000E+00 0.0000 0.000Ei00 C.0000 3 .  u.53:3 - - - - 
Total 0.000€+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.OCOEIOO 0.01:35 3.330EiC3 .. 
'Sum of all water independent and dependent pathways. 
RESPAD, V e r s ~ o n  5.3 T% Limit ~ 180 days 06/28,20136 0 9 : 1 8  Page 17 
Summary : JN-4 Drainpipe Resident Farmer Scenario laquatic food o n l y 1  
File : Jq-4-drai"p~pe-aq;latlc.rad 

Total Dose Contributions TDOSEll,p, tl for Individual RadionJclrdes ( 1 1  and Fa_hways l p l  
As mrern/yr  and Fraction of Total Dose A: ': = 3.000EiOl years 

Water Independent P a t h w a y s  Iinhalatran e x c l d e s  :adon1 
z.ra.an5 inhalation Radon Plan'. !"lea.. !3A;< 

Radio- 
Nilclrde mremlyr fract. mrern /y r  frac:. mrem/yr fract. mrem/yr  tract. nremijr [rac:. J:$m,yr 

Am-241 0.000€+00 0 . 0 0 0 0  0.000€+00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0.S000 0 . 0 0 0 E i 0 0  -100 0 . 0 3 0 0  
~ ~ - 2 3 8  O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO O.OOOE+OO G . O O O O  G . O O O E + I I O  0 . 3 0 o o  O.OOOE+OG 0.0,. -03 0 . 0 3 0 0  

_ _ -  

Pu-239 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0.OCOEIOO 0.0000 0.0OOEiOO 0.3000 3.000Ei00 0.00"', 13'3 0.0300 
P u - 2 4 1  0.000Ei00 0 . 0 0 0 0  CI.OOOEi30 0.0500 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 : . 3 0 0 E * 3 0  0.0 i s 0  0.0300 

Total 0.000Ei00 0.0000 0.000E~CO 0.0000 0.000Ei00 0.0000 O.OOOE+OC 0.3C0C 0.230EiO: '1.C 
- _= - - 



'Sum of all water independen: and d e p e n d e n t  p a r h w a y s .  

Summary : Ju-4 Drainpipe R e s i d e n t  Farmer Scena r io  ! a ~ w . t ~ c  food o n l y !  
File : JU-4  - d r a i n p i p e  - a q u a t l c . r a d  

RESRAD, V e r s i o n  6 . 3  T% L m i :  = 1 8 0  d a y s  0 6 / 2 8 / 2 0 0 6  09:ia page 18 

T o t a l  3 o s e  Contr:b3:ions TDOSE!l,p.t! Cor I n d i v i d J a l  Radisn3clrdes (I! an5 
A s  mremlyr a n d  f r a c t i o n  o t  Total Dose .A: : = 1.030€+02 y e a r s  

Water Independen' P a i h w a y s  i1nhala:lon excl-des radcn! 
Ground inhalaZion Radon Plan ' .  Yea: 

Radio- 
N u c l i d e  mrem/yr fract. mrem/y: fract. mremiyr frac:. m r e r n / y r  f r a c r .  mrem/y: Ciac.. . 

m - 2 4 1  0 . 0 n o ~ t o o  o.oooo O . O ~ O E + O ~  o . o n o n  o . o o o ~ + n a  n . o o o o  o . o o o ~ + o n  '2.0~30 O.OOGE+OO ' 3 .  
pu-238 o . n n o ~ + o o  o . n c n o  o . o o o ~ + n o  n . o o o o  o . o o o ~ + n o  o.oooo Q.QQOE+OO 0 . 0 ~ 0 s  O . U O O E + O ~  
pu-239 o . n o o ~ ~ n o   nono no o . a n o ~ + n @  n .onoo O.OQOE+OO o . o o o @  O.OOOE+OO o . o o o o  ~ . O O O E + C O  0. 
~ ~ - 2 4 1  O . Q O O E ~ O O  o . o o n n  O.OOOE+OO n . o c o o  o . o o n ~ + n o  o.0000 O.OOOE+OO ~ . ) C G  ~ . O O O E + ~ C  

T o t a l  @ . ~ O Q E + Q O  o.oooe ~ . O O O E + O O  ~3.0000 O . O O O E + O ~  o . o o n o  ~ . O O O E + O O  3 . ? o o :  ? . O O O E ~ ~ ~ C  : . ' m g ~  
J_ - - 

T o t a l  Dose Contributions TDOSEii.p.rl for I n d i v i d u a l  R a d i o n d c i - d e s  t i l  an6  
A5 rnrern/yr a n d  P r a ~ t l o n  O f  Total Dose A: : = l.+3OE*O.' yea:; 

W a t e r  Dependen: P a t h w a y s  
water Fish Radon Plant Mea: 

Radio- 
Nuclide mremlyr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrern/yr  trac: .  

Am-241 0.000E+00 0.0000 6.590E-03 0.9991 0.000Et00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  

Pu-239 0.000Ei00 0.0000 l.'O9E-19 0 . 0 0 0 0  0.000Ei00 0.0000 0.000Ei00 O . i  L l O O O E i C C  G .  
~ " - 2 3 8  O.OOOE+OO 0.00nn o . o o o ~ + o n  o . o n o o  o . o n o ~ t o o  O.OQOQ o.oooE+an a .  0.OOCEIOC 0 , - , r -  

~ ~ - 2 4 1  ~ . O Q Q E + O O  o.oooo 5 . 2 2 4 ~ - 0 6  @.a009 ~ . O O Q E + O O  o .oona  a . o o o E + a n  * - 

Total ~ . o o o ~ + n a  O.OQOQ 5.595~-03 1 . o n o o  o . o o o ~ + o n  n.onnn o . a o o ~ + n n  0.000: O . ~ ~ O O E + C C  0 
_cF - - - 
'Sum of all water Independent and dependent p a t h w a y s .  
RESRAD, Version 5 . 3  Tb L i m i :  = 180 days 06/28/2005 09:l8 Page 19 
Summary : J N - 4  Drainpipe R e s r d e n t  Farmer Scenario i a q u a r i c  f o n d  o n l y !  
File : J N - 4  - d r a l n p l p e _ a ~ ~ a r l i . r a d  

T3:a: m s e  CanEributions TDOSEl1,p. :! :or I n d i v i n l a l  R a d l o r , u c l l d e s  (I: 
As mrern/yr a n d  F r a c t i o n  of Tctal 3 0 s ~  A: '~ = 

Water Independent P a t h w a y s  1Inhala:;ln e x  
G r o m d  inhaiatlon &don Plan: .lei : 

Radio- 
Nuclide mremlyr frac:. i;em/yr f r a c t .  mremlyr f i a C T .  n r e m / y r  Lrac:. nIPn ::a:: ~. 

M i l r  

m r e m / y r  trac:. 

: . 3 0 0 E + C O  0. 0000 
.::SEAGO o . o n c o  

. .  . < E - O J  S.0n0C 
".;;1E-00 0.0coc 

' . O : . i i + 0 0  0.0000 

. ~ ., 

- 
5. i 9 t E -  5 3 1 . 3  0c 3 

. .  ..__ 

- 
: . ' S 5 E ~ ' O  0.030: 





- -- - _= 

Total o.000~+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 O.OOOE+OO 0.0000 0 . 0 0 0 E i 0 0  0.0000 O.SGOE*OG 0.' 1 .  c l l E i 0 0  0.0000 

Total Dose Contributions TDOSE(i,p.t! for Indivrdual RadlonJclides (I' a y 5  lF1 
As m r e m f y r  and Fraction of T a m ;  3050 A: '. ~ - . 5 1 C E + 0 2  y e a r s  

Water Dependen: P a t h w a y s  
Wa:eT F i s h  Radon Plan'. Y e a :  Mi;.. 

Radio- 
Nuclide mremiyr fracr. r n r e m / y r  fracz. mremiyr f r a c t .  mremiyr i r a c i .  m r e  r zrac.. . : T r C T . \ . r  r r a c r .  

A n - 2 4 1  0.000Ei00 0.0000 1.153E-09 0.9136 O.OOOEt00 0.0000 0.000Et00 0.0000 0.000Ei30 0.CC 80EAOC 0 . 0 0 c 3  
Pu-238 0.000E+00 0.0000 2.36iE-12 0.0020 0.000Ei00 0.0000 O.OOOEAOO 0.0000 0.000Ei00 3.00 '3E-00 0.0000 
Pu-239 O . O O O E + O O  0,0000 2 . 5 0 5 E - 1 2  0 . 0 0 2 5  0.000Ei00 0.0000 0,00GE+00 0.0000 0.000EiC3 0 . ' > 0  OE-00 0.0000 
pu-241 O.OOOE+OO O.OOOG 2.604~-ii 0 . 0 2 2 0  O.GOOE+OO 0.0000 Q.OOOE+OO O.OGOO ~ . o o o E + ~ ~  0.00 - _=- - _= - -- =_ 

Total 0.000Ei00 0.0000 1 . 1 8 4 E - 0 9  1.0000 0.000E+00 0.0000 0.000E+00 0.0000 @ . 0 0 0 E + 0 0  0.0000 2 . 0 0 0 E i 0 0  0.0000 
'Sum of a l l  w a t e r  independent and dependent pathways.  
RESRAD, V e r s i o n  6.3 T h  Limit = 180 days 06/28/2006 09:i8 P a q e  22 
Summary : JN-4 Drainpipe Res;den: Farmer Scenario l a q u a t i c  load o n l y 1  
File : JN-4-drainpipe-aquaric .rad 

~ o t a l  Dose Contribition~ TDOSEIi,p.i! for Individual RadlocJclides i i ;  and i i ~ ~ h a y s  I ? !  
A S  m r e m / y r  and  Fraczion of Total Dose A'. L = 1 . 0 0 0 E i 5 3  ?car ;  

Water Independen: Fa:hways  (1nhaia:ion e x c i r d e s  radon: 
Ground 1nhaia:ion Radon P l an '. :+ea: Mill. 

Radio- 
Nuclide rn rem.y r  f r a c r .  r r remiyr  frai:. mrenlyr f r a c t .  mrernlyr tric:. zrern, ?: L r a r - . .  - , rev , r  irac:. 

Am-241 O.000E+OO 0.OC:s S . j U O t i 0 0  3.0000 0.000Ei00 0.0000 0.000E+00 0.'3000 6 . 0 3 0 E i S C  ... Y" ~ 0.0003 
~ ~ - 2 3 8  ~ . O O S E + O O  O . O O O O  O.S!OE+QO 0.3000 C . O G O E + G O  G.OGGO 0.000~+00 C . J ~ O # ;  'O,C30E-C: c "mEiC3 0.0030 
P ~ - 2 3 ?  G.ODGEiO0 0.0000 0.300E*33 0.0000 0.000E+00 0.0000 0.000EiOC 0 . 2 0 0 3  0.OOOEiCC 3 3;~G0 O . G C 3 t  
Pil-241 0.000Et00 0.0000 0.000Ei00 0.0000 @.000E+00 0.0000 3.000Ei00 0.0000 0.00GEI3C ~ 

Total 0 . 0 0 0 E i 0 0  '3.0000 3 . S 0 O E i 0 0  0.0000 'J.OOOEI00 0.0000 0.300E+00 C . ' 7 C C ?  0 . 2  

T c r a l  Dose 7~n:rihutlons TD@SEl;.?.:l f a r  indlvldial Rad,?>.  
$ 5  mremiyr and F r a c L ~ o n  o f  T o r a l  Dose .A: 1 ~ : .  

-- _F - 

Water Depecden: F a t P t r a y s  
J mazer F'rSh Radon P l a n :  
& Radia- 

Nuclide mrrrniyr  f r a +  0 

4 
N 

- 

=rex. / z  i:ac:. 

1.153E-03 0 .  5-56 
2.55li-iZ 0.0020 
2.509E-12 5.0025 
2.604E-11 0 . 0 2 2 0  

1.184E-05 1.0000 





- ___ 
+ A t  spec1ric ac:l"it). limit 

Simmed Dose/Saurce Ratios DSRli,tI in l m r e m / y r )  / I p C i / g l  
and Singie Radionuclide So11 Guidelines G ! i , t i  in p C l / g  

at z m i n  = t i m e  of r n i n i r n m  single radionuclide s o i l  guideline 
and at tnax = t i m e  0: maximdm z o t a l  dose = 99.' 2 0 . 2  years 

Nuclide Inirial tnln DSP, (I, t m i n i  G li, i r n l n l  DSR l i ,  trnax! G l i ,  :max! 
l i )  lpCi/g! iyearsi l p c l / g l  IpCl'gI 

An-241 3.7::€+:: 99,- i 0.2 i.341E-03 1.353E104 1.841E-03 1.35REi834 
Pu-238 7.40OE-02 3 2 1 . 3  f 0.5 3 . 3 5 7 E - 1 0  7 . 4 4 7 E i 1 0  0 . 0 0 0 E i 0 0  *1.712E+l3 
Pu-239 3.14:E+00 396.7 f 0.8 1.031E-12 '6.214Ei10 1.944E-20 '5.214Ei10 
Pu-241 2.520E+OO 113.3 f 0.2 1 . 5 2 4 ~ - 0 5  1.641~t:s 1.5e9~-06 1.573~ioi - - __ ___ 
' A t  specific activity limit 

RESRAD. Version 6.3 T* Limit = 180 days 0 6 / 2 e 1 2 0 0 6  o9:ig P W  2s 
Summary : m-4 D r a i n p ~ p e  Resident Farmer Scenario laquatic food only! 
File : J N - 4 ~ d r a i n p i p e ~ a q u a i ~ c . r a d  

Individual Nuclide Dase Summed Ove: X I  F a ~ h i a i ' s  

Am-241 
Am-241 
Am-24: 
Np-237 
Np-237 
Np-23' 
Up-23' 
0-233 
U-233 
U-233 
U-233 
Th-229 
Th-229 
Th-229 
Th-229 
Pu-233 

2 m 
0 

4 
P 

.-. 

Am-241 1.0:0E+00 
Pu-241 1.000E~00 
ZDOSE I :  1 
A m - 2 4 1  1.00:E4: 
Pi-2 4 1 1 . 0'3 3 E i  0 : 
P , ~ - 2 4 1  2.4iOE-35 
ZDOSE I j I 
Am-24 ;  i.OO3Ei00 
P u - 2 4 ;  i.:00i+s3 
Pu-241 2.450E-05 
ZDOSE 1 ;  ! 
Am-24i 1.00OE~00 
P u - 2 4 1  1.000E.00 
P u - 2 4 1  2.45:€-05 
Z D O S E l i !  
PJ-238 1.84OE-09 

.O00€+00 0.000Ei00 0.030EiC3 O.SOOE+OC O.OOOE+@C 

.OQOE+:: 0.O::EiOO O . O O 0 E ~ C O  O.300€+:: O.O:0E+U: 
0.0::Ei:O 0.00:Et:O :.O:OEAOC :.30:E+:: 0.000Ei;: si. 
.~OOE+OG o.ooo~+oa O . O O O E * O C  a . m a s t a o  O . O ~ O E + G O  6. 
.000E+00 O.:00E+OO 0.0:0E+00 :.000E+O: O.CO0E+CS 1 .  

:.COOE+O: :.000E+:: :.:::EL:: 0.000E+:0 O.0COE-OS 2. 
0.000EiOO 0.00OE+00 0.000E+00 O.OOOE+OO 0.00OE-00 ? .  
3.000Ei00 0.:00E+:: :.OO:E+0: O.:O:E+O: :.:03E+0: C. 
3.000EL03 3.000Et00 0.330E13: O.O:OE+O: 0 . 0 0 0 E i 0 0  2 .  
0.0::EI:O 0 . 0 0 0 E i 0 0  0.0OOEi00 O.::0E+00 :.:00E+00 2 .  
0.300E~:: 0.000Et00 0.000Ei00 O.:QOE+:0 0.000Ei0: 1. 
C.::OE+:0 0.000Ei0: 0.000EiO: :.:OOE+:0 O.:OCi+O: 0. 
:.:'JOE+:: :.O0:Et00 :.ODOE+OO 0.0:OEi:O 0.03:Ei:G 2.1'-E-i9 2.2 
C.OOOE*OO O.OOOE+OO O.OOOE+OD O.OOOEEIDO O.ODDEIOD C .  



P I I - ~ I R  P I I - ? ? R  1 . 0 0 0 E i 0 0  n.000Ei00 0.000Ei00 0.000Ei00 0.000Et00 0.000Ei00 0.000E100 ~~~ .. ... ~. .~~ .~ 
Pil-238 2DOSEl:l O.QOOEAOO O.OOOE+OO ~ . O O O E + O ~  O.OOOE+OO O.OQOE+OO O.OOOE+OO 
u-234 ~"-238 :.000~+00 ~ . O ~ O E + O O  o.nonE+oo Q.OOOE+OO O.QOOE+OO O.OOOE+QO O.OQOE+OO 
Th-230 F,1-238 1.000E+00 0.000Ei00 3.000Ei00 0.000Ei00 0.000Et00 0 . 0 0 0 E + 0 0  O.O00E*OO 
Ra-226 Pu-238 1.000Ei00 0.000Ei00 0.OOOEi00 0.000Ei00 0.000Et00 0 . 0 0 0 E i 0 0  0.000E*00 
Pb-210 Fu-236 1.0001+00 0.000E+00 O.OOOE+OO 0.000E+00 0.000Et00 0.000E100 0.000Ei00 
Pu-239 P-235 1.000Ei00 0 . 0 0 0 E i 0 0  O.OOOELOO 0.000Ei00 O.CJCOE+CC 0.000E+OCI 0 . 0 0 D E + @ 0  
U-235 Pu-235 1.000Ei00 0.000Ei00 0.000E+00 0.000Ei00 0.000Et00 0.000Ei00 0.000EiOO 

0.000Ei00 
0.000E100 
1.145E-12 
5.649E-16 
9.Oi8E-14 
1.125E-12 

0.000Ei02 
0. @O@E+OO 
2.391E-13 
5 . 7 T 2 E - 1 6  
1.029E-13 
1.298E-12 

Pa-231 Pu-239 1.000€+00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.300EL00 3 .000E-C0  1.401E-13 4.229E-13 4.585E-13 
Ac-227 Pu-239 1.000Ei00 0.000E+00 0.000Ei00 0.000E+00 0.000E+00 0.000EtOG 1.7C9E-!5 -.52ii-li 2.2SOE-12 1.981E-12 > . -7 ;€ -12  
Pu-241 P.d-241 1.000Ei00 0.000Ei00 0.000Et00 0.000€+00 0.000Et00 0.000E+00 0.000Ei00 0.000iiCC ).GIOE+00 0.000E+00 0.000Ei03 
Pu-241 Pu-241 2.450E-05 0.000Ei00 0.000Et00 0 . 0 0 0 E i 0 0  0.000E+00 0.000Ei00 0.000Ei00 iO.000E-CC i.C30E+00 G.OOOE+OO 0.000EiSO 
Pu-241 ZDOSEll! o.oonE+on 0.000~i00 0.000~too 0.000~+00 ~.QOOE+OO O . C ~ O E + C O  . ' . o o a z : r ; ~  j.oonEi00 o.ooo~+no ~ . O ~ O E + O O  

THFli) is the t h r e a d  fraction of :he p a r e n t  n u c l i d e .  
RESRAD, V e r s r o n  5 . 3  T* Limit ~ 180 days 06/28/2006 09:lS P a o e  25 
Summary : JN-4 Drainpipe Resrdent €armer Scenario (aqda i l c  food o n l y i  
file : JN-4-drainpipe-a~~at1c.rad 

=3=-- -- 

IndividJal Nuclide Soil C o n c e n i r a ' - i o n  
Parent Nuclide and Branch Fractlcn 1ndica:ed 

Nuclide Parent THF(i! SI;,:!. pc,:g 
( 3 )  li! t= O.OOOEiO0 1.000Et00 3.000Ei00 1.000Et01 3.000Ei01 1 . 0 0 0 E i O Z  1.140E~CL 3.000E+02 i.810Ei02 1.000E103 

Am-241 Am-241 1.000E+00 
Am-241 Pu-241 1.000Et00 
Am-241 C S l i i :  
Np-237 Am-241 1.000E+00 
Np-237 Pu-241 1.000Ei00 
Np-237 Pu-241 2.450E-05 
Np-237 E s l j ! :  
U-233 Am-241 1.000Et00 
U-233 Pu-241 l.ODOE+00 
U-233 Pu-24: 2 . 4 5 0 E - 0 5  
U - 2 3 3  Z S l : ! :  
Th-229 Am-241 1.000Ei00 
Th-229 Pu-24i 1.00OE+OO 
Th-229 F , ~ - 2 4 1  2.450E-05 
Th-229 CS(:): 
Pu-238 Pu-236 1.840E-03 
Pu-238 Pa-238 1.0001+@0 
Pu-238 Z S  ( 2 )  : 
U-234 Pu-238 1.000Ei00 
Th-230 Pu-236 1.000Ei00 
R a - 2 2 6  P . d - 2 3 8  1.000E+@O 
Pb-210 F~-238 1.000E+00 
Pu-239 Pu-230  1.000EcC0 
U-235 Pu-239 1.000E+00 
Pa-231 P1-235 1.000E100 
Ac-227 Pu-239 1.000Et00 
Pu-241  Pu-241  1.000Et00 

3.700Et00 3.323Et00 2.681Et00 1.264E+OO 1.474E-01 1.981E-05 1.173E-05 3.:13E-14 1.335E-36 0.000E+00 
0.000Ei00 3.737E-03 9.59BE-03 1.873E-02 1.309E-02 5.049E-04 2 . 5 4 0 1 - 0 4  2.696E-08 1.421E-18 2.971E-23 
3.700Ei00 3.327Et00 2.690Ec00 1.282Et00 1.604E-01 5.84lE-04 
0.000Et00 1.132E-06 3.033E-06 6.998E-06 8.945E-05 5,2-?E-05 
o . n m E + o o  5.196E-10 5.004~-09 3.855E-08 1.35iE-01 1 . 3 5 9 ~ - C '  
0.000Ei00 1 .943E-11  5.507E-11 1.511E-10 2.555E-10 2.098E-10 
0.000E+00 1.132E-06 3.039E-06 7.036E-06 5 .080E-05  5.414E-06 
0.000Et00 2.486E-12 2.OliE-11 1.578E-10 5.778E-10 6.400E-10 
0.000Ei00 9.060E-16 2.207E-14 5.751E-13 6.052E-12 1.512€->1 
0.000E+00 4.229E-17 3.562E-16 3.1455-25 1.503E-14 2.413E-14 
0.000E+00 2.487E-12 2.019E-11 1.584E-10 5.8391-10 6.552E-10 
0.000Ei00 i.930E-11 1.981E-15 5.648E-la 7.84:E-13 5.433E-12 
0.000E+00 2.161E-20 1.613E-18 1.505E-15 5.807E-15 9.:831-;4 
O.OQOE*GO 1.342~-21 3.449~-20 I . o ~ ~ E - ~ B  1.e2sz-i: !.:i?~-ii; 
0.C00E100 '.932E-11 1.982E-15 5.663E-14 7.699zi-13 5.iiSE-i: 
1.362E-10 
>.400E-02 
'.400E-02 
C.OOOEi00 
O.O0OE+O0 
0.000E+00 
0.000E+00 

0.000Ei00 
0.000EA00 
0.000EA00 

3 . 1 4 0 ~ + 0 0  

2.520Ei00 

1.345E-10 
7.334E-02 

2.045E-01 
9.282E-13 
1.336E-I5 
1.031E-18 
3.131Ei00 
3.026E-09 
3.179E-14 
3.284E-16 
2.399Ei00 

7.334~-02 

1.325E-10 
7.204E-02 
7.204E-02 
5 . 8 2 8 E - 0 7  
8 .074E-12  
3.462E-15 
7.518E-11 
3.130Et00 
8.69SE-09 
2.702E-13 
7.942E-15 
2.l74EL00 

1.245E-10 
6.765E-02 
6.765E-02 
1.6291-05 
7 . 9 8 4 E - 1 1  
1 .113E-13  ~~~ ~ 

8 . 1 1 8 E - I 5  
3.106Ei00 
2.504E-08 
2.466E-12 
2.032E-13 
1.541Ei00 

1 .040E-!C 
5.555E-02 
5.655E-02 
3 .G30E-06 
5 .260E-10  

5.554E-!l 
3 .018E-02 
3.018E-02 
2.459E-05 
2.405E-09 

.71'E-G4 ?.597€-08 1.421E-18 2.971E-23 
, 6 9 9 E - O C  1.C05E-05 1.868E-08 3.041E-09 
.2?iE-?- 2.5851-08 4.986E-10 S.il9E-ii 
. 8 6 2 E - 1 :  4.35-E-11 - . 1 5 3 E - i 3  1.230E-li 

:.23'E-13 
6 . : 2 5 € - 0 5  
5.725E-05 
5.5-5E-09 
4.803s-09 
C.752E-11 
4.CCiE-ll 
1.334Ei00 
3.159E-08 
> .  51'E-11 
3.169E-12 
5 . 1 6 0 5 - 1 7  
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Attachment 7. Sr-90 All-Pathways for Ground Water (Summary File) 

RESRAD. Version 6 . 3  T* L i m i t  = 180  days 0 6 / 2 8 / 2 0 0 6  0 9 : 5 9  Paqe i 
Summary : R e s i d e n t  Farmer S c e n a r i o  Sr-9C Water all-Pathways 
F i l e  : Sr-90 ~ all-pa'hways~water.rad 

Table of Con:en:s 

Part I: Mixz'dre Sums and S i n g l e  Radionuc l ide  G u i d e l i n e s  

Dose conversion Factor l and  Reiatedi Parameter Summary . . .  2 
S i t e - s p e c i f i c  Parameter Summary . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Summary of PaLhway Selections . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 

Contaminaied Zone and 
T o t a l  Dose Components 

T i m e  = 0.000E+O0 
T i m e  = 1.000Et00 
Time = 3.000Et00 
Time = 1.000Ei01 
T i m e  = 3.000EtOl . . . . . . . . . . . .  13 
T i m e  = 1.000E+02 ..... i 4  
Time = 3.000Ec02 
T i m e  = 1.000Et03 

Dose/Source R a t i o s  Summed Over A l l  Pathways . . . . . . . . . . . . . .  11 

Dose Per Nilclide Summed Over A l l  Fa:hways  . . . . . . . . . . . . . . . .  1 8  
Single R a d i o n u c l i d e  So11 G i i d e l i n e s  . . . . . . . . . . . . . . . . . . . . . .  17 

So11 Concentration Per U c l i d e  . . .  . . . . . . . . . . . . . .  i a  
RESRIID, V e r s i o n  6 . 3  Tb L i m i t  = 1 8 0  days  0 6 / 2 8 / 2 0 0 6  0 9 : 5 9  Page 2 
Summary : R e s i d e n t  Farmer S c e n a r i o  S r - 9 0  Water All-Pathways 
f i l e  

Menu 

B-1 
B-1 

D- 1 
D - 1  

D - 3 4  
0-34 
0-34 

2 0-34 

F i l e :  FGR 1 3  MORBICIT'x 

Parameter 

1 . 3 0 P E - 0 3  -^r i: 

. ,  . .  ... 



00t30OO'e pasr 2.0" 

0CI3000~Z 0013000'2 
C 0 130 0 E ' 5 00 -30 0 E ' 5 
:0+i0051 10+3000'1 
10-3081?'? 10-3000'2 

9013000'1 I bO13000'1 

El08 
cloy 
ETon 
cton 
cion 
cion 

cion 
cion 
cion 

Zion 

lion 
lion 
iron 
iion 
non 

Tion 
iion 
iion 

lion 
iion 

c10n 

?Ton 

TIOH 

IIO'd 
TT0Y 

1iQY 

n"aH 
- 



R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R 0 1 4  

R015 
R E S W  

Satrated z m e  effecrive porosiry 
Sarurazed zone fieid capacity 
S a t u r a r e d  icne hydrallic cond~c:lvlty ( m / y r l  
Satilrated zone hydraulic gradient 

Water :able dro? rate !m/y r l  
Well p m p  intake depth l m  below water t a b l e 1  
Model: Nondispersion IN@) or Mass-Balance (MBI 
Well pumping rate i m " 3 ' y r l  

S a r i r a r e d  zone  b parameter  

2 . 0 0 0 E - 0 1  
2 . 0 0 0 E - 0 1  
1.000E+02 
2 . 0 0 0 E - 0 2  
5.30OEt00 
1.000E-03 
1 . 0 0 0 E i 0 1  
?1 @ 
2.500Ei02 

Number  of unsa t . J r a=ed  zone Strata 
'lersion 6.3 T* L m i :  = 180 days 061: 

summary : Resident Farmer Scenario Sr-90 Water All-Pathways 
File : Sr-90 - all-pathways_wa~er.rad 

Me"" 

R015  
R015  
R015 
R015 
R015 
R015 
R015  

- 

R016 
R016 
R016 
R 0 1 6  
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R 0 1 7  
R 0 1 7  
R017 
R017 
R017 
R011 
R017 
R017  
R017 

2 
% .-. 
4 
'0 

Slre-SgecrfLc 

Paramete: 

3 n s a t .  zone 1, thickness lml  
Jnsat. zone 1, soil density (g/crn+'3i 
a n s a t .  zone 1, :o:a1 porosity 
i lnsat.  zone 1, effective porosity 
i l n sa t .  zone 1, field capacity 
U m a t .  zone 1, soil-specific b parameter 
3nsat. zone 1. hydraulic conductivity I m l y r l  

Disrrijiltion coefficien:s io: Sr-90 
Contaminared zone icm+*3/ol 
Uniazurated zone 1 !cm+'?/g)  
Satgrazed zone (cm"3/g1 
Leach rate I/yr) 
Solubility Constant 

Inhalation rate lm*'3/yrl 
Yass loading for inhalation ( g / m + + 3 1  
E x p o s u r e  dira:ion 
Shielding facror, inhalaticn 
Shielding f a c z o r ,  enternai gamma 
Fraciion of t i m e  s?en: i ndoor s  
F r a c a o n  of :me spent O U ~ ~ O O I S  (on si:el 
shape factor flag, external gamma 
Radii of shape f a c t o r  a r r a y  iused if FS - -1): 
Outer a n n u l a r  radius !mi, ring 1: 
3uie :  a n n i l a r  radias ( m i ,  r i n g  2 :  
O ~ t e r  annular radius ! m l ,  ring 3: 
0 ' ~ f e r  annalar radi'J5 (ml , r i n g  4 :  
Cd:er ami- la r  radiJs ( m l ,  r i n g  5 :  
O r e r  a n n u l a r  radi'Ja I m l ,  ring 5: 
O ~ t e r  annular radiJs i m l ,  ring ': 
0i:er a n n r l a r  radios Im), r i n g  8: 

I 
2 0 0 6  09:5 

rameter S 
user 
Inpa: 

4.000E+00 
1.500Et00 
4 . 0 0 0 E - 0 1  
2.000E-01 
2 . 0 0 0 E - 0 1  
5 .300E+00  
1.000E+Q1 

8 . 4 0 0 E 1 0 3  
1.OCOE-04 
3 . 0 0 0 E + 0 1  
4.000;-01 
'.000E-01 
5 . 0 0 0 E - 0 1  
2.500E-01 
l.n00E+00 

n o t  .dsed 
no: used 
no: Jsed 
n o t  Jsed 
n 3 t  jsed 
no: used 
no: used 
no'. 2sed 

2 . 3  OSE- 3 1 
2 . 0 3 0 E - U >  
1. O S O E i 0 2  
2.OC3E-52 
5.323ii00 

Page  4 

4 . 0 0 C E + C 0  
1.500Ei00 
4.000E-01 
2.00OE-01 
2 . 0 0 0 E - 0 1  
5 . 3 0 0 E t 0 0  
1 . 0 0 0 E + 0 1  

3.023E-01 
3 . 0 0 0 E i 0 1  
3.000E+01 
0.000Et00 
0.000E+CO 

... 

..~ 

..~ 

... 

... 
~.. 
... 

EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
'<WT 
DWIBWi 
MODEL 
U W  

US 

DCYXC 
DCXUCO 
D C N U C S  
ALEACH 
SCLUEK 

IUHAiF 
MLIUH 
ED 
58F3 
53il 
.=;!JD 
7273 
FS 

: I  
;,:! 
i: 
1) 
i i  

R I 1 1  
@E%SUZ I l l  
TPUZili 
EPUZlll 
FCUZ (11 
B U Z i l i  
HCUZ I 1  



R017 
R017 
R017 
~ 0 1 7  

Outer annular radi;s i m l .  ring 9 :  
m t r r  a n n u l a r  r a d i x  ( m ) .  ring 10: 
a : e r  annular r a d i x  i m l ,  ring 11: 
0u:er annular r a d i a s  iml, r i n g  1 2 :  

not l s e d  0.03OE100 
n o t  dsed 0 . 0 0 0 E i 0 3  
not used 0.000EiO: i i  no: used 0.0CC.i'OC 

I I 
TZ L i m i t  = > 8 O  days 06/28/20.76 3 9 : 5 9  Page 5 

I 
RESRAD, 'Jer5im 6 . 1  
Summary ; R e s i d e n t  Farmer S c e n a r i o  S:-90 Mazer A l l - P a t h w a y s  
F i l e  ; Sr-?O-all-pathways ~ wa:er.rad 

Me"" 

R 0 1 7  
R017 
ROli 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

ROl8 
ROl8 
ROl8 
R018 
R018 
R018 
R G l 8  
R018 
R 0 1 8  
R 0 1 8  
R 0 1 8  
R018 
R018 
R G l 8  
R O l 8  
ROl8 

R015 

- 

R019 
R019 
R019 
ROig 
R015 
R019  

2 
09 
m 

m 
0 

- 

S i r e - S p e c i f i c  

Paramezer 

Fraction9 of a n n d l a r  areas w i t h i n  AREA:  
R i n g  1 
R i n g  2 
R i n g  3 
R i n g  4 
R i n g  5 
R i n g  6 
Ring 1 
R ~ n g  8 
Ring 9 
Ring 1 0  
R i n g  11 
Ring 1 2  

Fruits, vegetables and grain COnSUmptlOn iig/yr) 
Leafy -:egetaole cons.amption ikg/yrl 
Yilk c o n s u m p a o n  i L / y r l  
Meat and p w l t r y  consumpzion ikg/yri 
F i s h  consumption ikgiyr) 
X h e r  seafood consumption ikg/yr) 
5 0 ~ 1  ingeszion rate ( g i y r l  
Drinking water intake i L / y r )  
:ontamination fraczlon of d r i n : k i n g  water 
:onramination frac: lon 3 :  h o u s e h o l d  water 
3 n z a m i n a : i o n  fracrion sf iivestnci water 
3onzamLnatlo" f:ac-.io" o f  1rr1ga:ran water 
7ontamination f r a c t i o n  o f  a q m r i c  tood  
2ontaninaf~on fraction of plan: food 
rOnzamlnatlOn fraction of meat  
33"iarni"atlnn f r a c t l o "  of mil.? 

L iveszsc :<  fodder  ;n a i e  far "ea: lkg/dayl 
L ~ V ~ S ~ O C X  fodder  in are f o r  miln ,kg/dayl  
L i v e s i s c x  water intake f o r  neat iL /day l  
Li.,esto:l( ware: i n r a r e  for mil:< !L/dayl 
L I Y ~ S C O C . ~  s a i l  i n t a k e  ( K g / d a y )  
185s  13adlng f o r  foliar d e r c s l z i o n  Iairn"31 
3epth si soil mixing layer !m l  

rame:er 5' 
user 
Input 

naz u s e d  
no; J s e d  
n o i  ;sed 
n o t  i s e d  
n o t  i ised 
not used 
not used 
n o t  u s e d  
not u s e d  
not used 
n o t  used 
not used 

1 . 6 0 0 E i 0 2  
1.400Ei01 
9 . 2 0 0 E i 0 1  
6.300E+01 
5.400E+00 
9.000E-01 
3 . 6 5 0 E i 0 1  
5 . 1 0 0 E t 0 2  
1.00OEi00 
n o t  i s e d  
1 . 0 3 0 E i 0 0  
1.COOEtOO 
5.0005-01 
1 . 0 0 C E + 0 0  
1 . 0 0 0 E i 0 0  
1 . 0 0 0 E i 0 0  

5.SOOEi0I 
5 . 5 0 3 E t  0 1 
5.000Et0i 
1 . 5 0 O E t 0 2  
5.0OOE-01 
1.OOOE-04 
1.500E-01 

1.000EiSO 
2.732E-01 

0.0'33E+ 3 0 
0.000EiUS 
0. OOOEiO0 
0 . 0 0 0 E i 0 0  
0.000E+00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E + 0 0  
0.00OE+00 

o . a o SE+ o 3 

1.600Ei02 
1 . 4  O O E i ' 3  1 
9 . 2  0 O E i  3 ! 
6.300Et01 
5 . 4 0 0 E t 0 0  

! 
1 

5 . 8  5 OE+ 0 : 
5 . 5 0 ?E+ 3 : 
5 . 3  3 OE+ I 1 
1 . 6 3 0 E t O 2  
5 .3C3E-31  
1.000E-04 
1.50C.E-91 

ERP.CA( i l  
FRAZA( 2 1  
FRXCA! Z 1  
FPACZ! 4 1  
ERACAI 5 )  
FRACA! 5) 
FRACA! :I 
FRACA! E l  
FRACAI 31 
FRACA ( 1 0 1  
FRACA i l l  I 
f RACA (1 2 I 

DiEiii) 
3 I E T I 2 I  
3iET ! i I 
JifT(41 
DiET!il 
DIET151 
SOIL 
DWI 
F3W 
F3N'n' 
F LIV 
FIRW 
F59 
FFLR::: 
FMEAi 
TMILK 

ii:5 
L r i 6  
x i 5  
LwI5 
X i  
XLFD 
3M 

- -_ 



R 0 1 9  
R 0 1 9  
R019 
R019 
R019 

R 1 9 B  
R19B 
R 1 9 B  
R 1 9 B  

~I 

R 1 9 B  Growing  Season f o r  L e a f y  l y e a r s l  
R19B I Growing  ' S e a s o n  f o r  F o d d e r  lyearsl 
RESRAD, Version 6 . 3  T% L i m i t  = 1 8 0  days  0 6 / ;  
Summary ; R e s i d e n t  F a r m e r  Scenario Sr-90 Water A l l - P a t h w a y s  
File : sr-90 - a l l - g a t h w a y i - w a ~ e r . r a d  

Depzh of  r o o t s  l m l  
Dr in :<ing  water  f r a c t i o n  f rom g r o . m d  water 
Ho ' a seho ld  water f r a c r r o n  f i o m  g r a i i n d  water 
L i v e s t o c k  wa:er f r a c z i o n  f rom a r o u n d  water 
Irrigation fraction f rom o r c u n d  water 

Wet weigh: c m ?  y i e l d  f o r  ?:on-Leafy ikg im"21  
Wet weigh: c rop  y i e l d  f o r  L e a f y  I kgim"2 I 
Wet weigh: c r o p  y i e l d  f o r  F z d d e r  (kg/m"21 
Growina Season f o r  S o n - L e a f v  Ivearsl 

Me"" 

R19B 
R19B 
R 1 9 B  
R19B 
R19B 
R19B 
R19B 
R 1 9 B  
R 1 9 B  
R19B 

C 1 4  
C 1 4  
c14 
C14 
C 1 4  
c14 
c14 
C 1 4  
C14 
C 1 4  

- 

STOR 
STOR 
STOR 

Translocation Factor  f o r  Ncn-Leafy 
Translocation Fac to r  f o r  L e a f y  
Translocation F a c t o r  f o r  F o d d e r  
Dry  F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Non-Leafy 
D r y  F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Leafy  
D r y  Foliar I n t e r c e p t i o n  F r a c t i o n  for  F o d d e r  
Wet F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f a r  Non-Leafy 
Wet F o l i a r  I n t e r c e p t i o n  Fraction f o r  L e a f y  
Wet F c i i a r  1ntercep:ion Frac:ron f o r  F o d d e r  
W e a t h e r i n g  Removal c o n s t a n t  f o r  V e g e t a t i o n  

C-12 concentration rn water lgicrn"31 
C-12 c o n c e n t r a t i o n  i n  c o n t a m i n a t e d  s o i l  l g / g l  
Fraction of v e g e t a t i o n  carbon from s o i l  
Fraction of vegetation carbon f rom air 
C - 1 4  e v a s i o n  l a y e r  :hic:kness in s o i l  [ m i  
C - 1 4  evasion f l u x  rat* f r s m  s o i l  ll/sec) 
i - 1 2  e .vas i sn  f l u x  r a t e  i r c m  5311 Il/se') 
F r a c t i o n  s f  g r a ~ n  in b e e f  caczle f e e d  
F r a c t i o n  o f  g r a i n  in m i l : %  c3v  f e e d  
DCF correciion f a c i o r  f o r  qas .0 '~~  fo rms  of C 1 4  

S r o r a g e  t m n s  o f  :on?amlnared f o o d s t u f f s  l d a y s l :  
?;dits. " o n - l e a f y  v e q e t a b l e s .  and g r a i n  
L e a f y  .ege:ables 
Mi14 
Mea: a n d  p o i l z r ) .  
F i s h  
C r ~ s r a c e a  a n d  molluscs 
Well wa:er 
S J r f a c e  water 

9 .000E-01  
1 .00GEi00  
no: ,used 
1 . 0 0 0 E i 0 0  
1.COUEIOO 

-.000E-01 
1 .500E+@O 
1 . 1 0 0 E ~ 0 0  
i .7@CE-01 
2 . 5 0 0 E - 0 1  
8 .000E-02  
2006  09:' 

1.000E-01 
1.0GGE+G0 
1 .000E+00  
2.500E-01 
2.500E-01 
2.SOOE-01 
2.500E-01 
2 .500E-01  
2 .500E-01  
2 . 9 0 0 E i O l  

n o t  used 
not "sed 
noi used 
no: .>sed 
no: ' x e d  
n o t  l sed  
no: ,used 
no: l s e d  
n o t  s e d  
n o t  i s e d  

1 . 4 0 O E i 0 l  
i .000E+00 
1.00CEi00 
2 . 0 0 0 E i O i  
7 . 0 0 0 E i O O  
7 . 0 0 0 E i 0 0  
1.00OE+00 
1. 900Ei30 

... 

... 

... 

... 

... 

... 

.~~ 
~.~ 
... 
... 
.~~ 

1 .000E-01  
1.000E+00 
1 . 0 0 0 E + 0 0  
2.SOOE-01 
2,500E-01 
2 . 5 0 0 E - 0 1  
2 .500E-01  
2.500E-01 
2 . 5 ' 3 0 E - 0 1  
2 . 0 0 0 E i C I  

Fara I le .Pr  
xame 

TIV I 1 i 
T I V I Z )  
T I V  13 1 
R D R Y I i l  
R D R Y I Z I  
RDRY I31 
RWET I l l  
RWETl21 
RFETl31 
WLYM 

t1ZWTR 
ClZCZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AJFZ4 
k l F Z 5  
X 2 F  



STOR 

R021 
ROZ1 
RG21 
ROZ1 
R021 
ROZl 
R021 
R021 
RGZ1 
R021 
R021 
R021 
R021 
ROZl 
R021 
R02l 
R021 

RESR 
s m .  
File 

4.500EiO: 

no'& used 
no: used 
not used 
not used 
no: used 
not used 

no: used 
no: imed 
not used 
n o t  used 
no: used 
no: used 
nst used 
no: used 
not used 
n o t  used 

2006 09:59 

L i v e s i o c k  fodder 

Thickness of building founda:ron l m l  
5 . i l k  density of buildlng foundation Ig/cm'+31 
To:al porosity of :he cove r  material 
Total ?orosi:y of the b,vilding fomda:ion 
V a l u m e t r ~ c  water cnnzent of :he cover marerial 
V o l u m e ~ r i c  wazer can:ent of :he foundation 
Dlffuslon c o e f f i c i e n :  for radon gas (m/secl : 

in c o v e r  ma:eiial 
in foundation mazerial 
in contaminated zone soil 

Radon vertical dimension of m i x i n g  l m l  
Average building air exchange rate l l / h r l  
Height of the building (roomi (ml 
Building interior area f a c r o r  
Building depth below ground Sllrface (ml 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Version 6.3 Tk Limit = 180 davs 061; 

4.500E+@i 

1 . 5 1 ' 0 E - O i  
2 . 4 0 0 E i 0 0  
4.G00E-G; 
1 . 0 0 0 E - 0 i  
1 . 0 0 0 E - 0 2  
3 . 0 0 0 E - 0 2  

2.000E-06 
3.0OGE-07 
2.000E-06 
2.083OEiG0 
5.0OGE-0: 
2.50OEiIG 
O.OOCE+OO 

-I.OO@E+O@ 
2.500i-C1 
1.50OE-01 

Paur 
r : Resident Farmer Scenario Sr-90  Water All-Pathways 
: Sr-90_al l -pathway1_water .rad 

TITL 
TITL 
TITL 

NFTS 
LYMAX 
K Y K A X  

... ~~. N u d e r  of graphical :ime 301n:s 1024 
Maximum number of lntegratlon p01nt5 for dose 17 ~~~ ... 

~.. ... Maximum number of integration p o i n t s  for risk 257 

... 

... 

... 

... 

... 
~.. 

... 

... 
~.~ 
.~. 
..~ 
... 
... 
... 
.~~ 
... 

1 -- enzerna1 g a m a  
2 -- inhalation l w / o  radoni 
3 - -  plan: Ingestion 
4 -- neat ingesr1on 
i ~ .. milk I"ges:;o" 
5 -- a q ~ a : i c  fcods 
.. t i r l n i i n g  water 

9 -- s o i :  ;nge*:10n 
9 - -  radon 
Find p e a r  pathway doses 

active 
a C t l Y e  

actiye 
a c t i v e  
aCtiYe 
a c z l v e  
ac:IvP 
active 

slppressed 
active 

S '~mmary  of Pathway Selections 

Ea'Lhway I user S e l e ' i l o n  



S?mmary : Reslden: Fanner s c r n a r ~ o  Sr-90 Water .All-?athways 
F i l e  : 5 r - 9 3  - all-pathways-wazer. rad 

Con:amina:ed Zone Dimensions I"i-.i?.l 5011 ioncentratlans, p C l / Q  

Area: 10000.C0 square meters sr-90 1 .000E+02 
Thickness: 2.00 me:ers 

Cover Deprh: 0.0C mezers 

Total Dose TDOSE!ti. m r e m / y r  
Basic R a d i a t i o n  Dose L m i :  = 2.500E101 m r e m ' y r  

Total M i x t u r e  S J ~  M!t) = Fraction of Basic Dose L i m i t  Recelved a: T i m ?  I l l  

c 
m w 

t (years): 0.000Ei00 1.000Ei00 3.000E+00 1.00OE+OI 3.000E+01 1 . 0 0 0 E i 0 2  3.000E102 ; .?2 :Ed l2  
TDOSE!:): 9.939Ei02 9.552Ei02 9.102Ei02 7.413E102 4.124E+02 5.29'EiOi ? . 0 0 3 E - C 1  3 . 3 5 9 E - ; 2  

M!:): 3.975~+01 3 . a 6 1 ~ t o i  i.641~tc: 2 . 9 6 5 ~ ~ 0 1  1.550~-01 z . ~ : ~ E + c ' J  S.OI?E-:: : . ? e - ? - : :  
Maximum TDOSE(:): 9 , 3 3 3 E 1 3 2  mren'yr at t = 0.000Ei00 y e a r s  
RESRAD, V e r s i o n  5.3 Tb L i m i t  = 180 days  05/28/2005 09:59 ?age 9 
Summary : Reside": Farmer Scenario Sr-90 Water all-Pathways 
File : S ~ - 9 0 _ a l l - p a t h w a y 5 _ w ~ ~ ~ ~ . ~ ~ d  

Total Dose Contributions TDOSE(i.9, t) for Individ'aai RadionJclLdes I:! a n d  ia. .kways (7: 
A5 mrem/yr and Fraction of Total Dose A t  L i 0.000E+00 y e a r 5  

Water Independent Pathways Ilnhalation excl.ddes radon! 
Ground Inhalation Radon ?la"L Meat  M i l k  

Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Crac:. nremlyr trac:. 

Sr-90 1.367Ei00 0.0014 8.252E-03 0.0000 O.OOOE+OO 0.0000 7.862E102 0.7910 1 . 5 8 8 E i C 2  C . l ! ? -  :.-:?:+51 2 . 5 4 . 4  

Total 1.36lEi00 0.0014 8 . 2 5 2 E - 3 3  0.0000 0.00OEt00 0.0000 1.852E102 3 . 7 3 1 0  1.588E+02 ' 3 .  
- - 

iozal Dose Con:ributions TDOSElr,p.ti for Individual RadionuclLdes /I) i n d  
A s  mrern/yr and Fraction of Total Dose A i  t = 0.0OOE*C@ y ~ . d i s  

Water Dependent Pathways 
Water Fish Radon Plan: Mea: !+,l< 

Radio- 
Nuclide mrem fracr. m r e d y r  t r a c t .  m r e m / y r  fraci. mrern/yr trac:. inrPm.,z r r a , . ~ .  : - L E T . ' I :  fisc.. . 

Sr-90 0.000Ei00 0.0000 0 . 3 0 0 € + 0 0  3.3000 0.000E+00 0.CZ00 0.000EIOC g . O C 3 ' j  ,3.00CE+C; ,>. 

Total 0.000E~00 0.0000 0 . 3 0 0 E * 0 0  0.0000 0.000E+00 0.0000 0.000€+00 '3.CC3C 3 . 0 O C E + C C  '3 
*Sum of all water independen: and dependent pathways. 
RESRAD. Version 5.3 Tb Lirnir  = 180 days  05/28/20C5 ?9:59 Fa?. 1 5  
Summary : R e s i d e n t  Farmer S c e n a r i 3  Sr-30 Water A l l - P a t h w a y s  
File : Sr-90 - ali-?a~hrby5_wa:e~.r4d 

- - - 

t . .  . T o t a l  Dose C o n t r ~ b ~ t l n n s  TDOSE(i,p,tl for IndividmJal Radiondclldes (I: . -a?*  I ? )  
1 s  mrem/yr and Fraction c f  To:al Dose A: 1 - 1.003Ei03 yea:? 

wa:er Independent Pathways !Inhala:ion rxclides r a d ? n l  
Ground Inhalation Radon Plan: MC3. M;:i 



Radio- 
Nuclide m r s d y r  fract. m r e m l y r  frac:. mrem/yr fract. mrem/yr t r a c t .  m r e d y r  f r a  -.:ea/y: trac:. 

~ ~ - 9 0  1.32a~ioo 0.0014 8.'313~-03 0.0000 0.000~+00 0.0000 7 . 6 3 5 ~ i o i  3.'910 l.542~+02 0.159- i.iY'ii31 0 . 0 4 7 4  ~ ~ - ~ - ~ ~  -- - - 
Total 1.328Ei00 0.0014 8.013E-03 0.C000 0.000E+00 0.0000 7.635F.402 @ . T 3 1 C  1.542Ei32 0.119- <.5--E+31 0 . 0 4 ' 4  

Toral Dose C5ntribitionS TDOSE(r,p,LI for Individila: Radiondclides (11  37.3 P%:T,wayc [p i  
A S  mremfyr  and Frac:ion 01 Total Dose A L  L i l . O 0 O E * ' 3 0  >?a:$ 

Water D e p e n d e n t  Pathways 
water Fish Radon F l a n :  @lea: H I 1  

Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr fract. mrern/yr fract. mrem/yr f r a c t .  mrnm/yr lrac:. nrern 'yr  t rac: .  

S r - 9 0  0.000EL00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EiOO 0.0000 O.OOOE*OG . , : ' . O C 3 E * O O  0.300'1 - - - - 
Total 0 . 0 0 0 E + 0 0  0.0000 0.000E+00 0 . 3 0 0 0  0.000Et00 0.0000 0.300E100 0.0000 0.0'30E40 S . i i 3 ;  
'Sum of ali wazez indspendent and de?endenr p a t h w a y s .  
RESRilD. Y e r s ~ o n  5.3 T* iimir = 180 days 06/28/2006 09:59 P a g e  11 
Summary : Residen: Farmer Scenario Sr-90 Water All-Pathways 
File : S r - 9 0 _ a l l - p a t h w a y s _ w a i e r . r a d  

Total Dose Contributions TD0SEli.p. t) for Individual Radrondclides ( 1 1  a n d  F-i:nways (pi 
As mremlyr and fraction of T o t a l  Dose A L  : = 3.000Et00 years 

Water Independent Pathways Ilnhalation excludes radon1 
Groilnd Inhalation Radon Plant Meai Milk 

Radio- 
Nuclide m r e m l y r  frac;. m r e m / y r  frac:. mrem/yr  fract. mremfyr trac:. mrem'yr lraic:. r r e m l y r  tra:.. . 

Sr-90 1.252Ei00 0.0014 7 . 5 5 7 E - 0 3  0.0000 0.000Et00 0.0000 7.200Ei02 0.'910 l.454EA02 0 . 1 S T -  L . 2 1 - E L ' 3 L  0 . C 4 - 4  

Total 1 . 2 5 2 ~ + 0 0  0.0014 i . 5 5 7 E - 0 3  0.0000 0.000Et00 0.0000 7.200E+02 0.7910 1 . 4 5 4 E - 0 2  0.159- ;.3:-E*0: 0 . 0 4 7 4  

- I= - - - 
To:il Dose ContrLbutionS TDOSE(l,p.tl f o r  Individual RadionJcildes 1 1 1  aria Fa.hray5 151 

As mremlyr and Fraction of Total Dose A: '. = 3.000Ei03 y e a r s  
Water Dependent P a t h w a y s  

Water Fish Radon P l a n :  Mea- 14; i < 
Radio- 
N u c l i d s  m r e m l y r  fracz. mremy:  Crac:. m r e m / y r  fract. mrem/yr Crac'.. m r e m  l r i ; ~ .  7:ir,')'I crac:. 

Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000E*00 0.5000 0.000E-CO 0. 

Total 0.000Ei00 0.0003 3.030EA00 0 . 0 0 0 C  C.OOOEtO0 0.0000 0.000Ei03 0.'>000 l . O l l O f + S i >  , 3 .  
'S'm of all wa:ei ~ndepecden: and dependent p a t h w a y s .  
RESRAD, Version 6 . 3  1% L m i :  i le0 days 06/26/2005 09:59 Pave  12 
Summary : Reside": Farmer S c e n a r i o  Sr-90 Water All-Pathways 
File : sr-90 - all-pithways~wa~er.rad 

=_= - 

T o t a l  Dose Contributions TDOSE(i.p.ti for Individual RadionJclrdss ( 1 1  ar.3 
As mrem/yr and Fraction Of T o t a l  3058 A: : = 1.00OEi01 j lP 

Water Independent Pathways IInhalaLion excludes radon1 

A l l  Falhways' 

mrem.'yr f r a c r .  

9 . 5 5 2 E i 0 2  i.0000 

9.55iE+:2 1.0000 

soil 

mrem/yr iracr. 

3.--5€-; :  0 . 5 0 0 4  

3 .  -'5E-0 1 0.3004 
= 



Ground Inhalation Radon P l a n :  :.lea: K l l . <  
Radio- 
Nuclide mromlyr f r a c r .  mremlyr fract. nremlyr frac:. mremlyr tract. mrem, c:ac.. a:em.jr c r a c r .  

Sr-90 1.020E+00 0.CO14 6.155E-03 0.0000 0.000E+00 0.0000 5.864Et02 0.7310 1.184E132 0.1 ~ . j l c E ~ O l  0.3474 

Total 1.020E+00 0.0014 6.155E-03 0.0000 0.000E+00 0.0000 5.854E102 0.7910 1.184Ei02 0 .  T.iiGEiOl 2.2474 
- - - - = 

Total Dose Con:rib.dTions TDOSEli,p,:I Lor Indrvrdua; RadlondclAdes 
As m r e m l y r  and Fraction of Total Dose A: L i 1.000EiCi ye 

Water Dependent Parhways 
Wa:er Fish Radon P l a n :  Mea: M i l *  

Radio- 
Nuclide mremlyr fract. mrem/yr fract. mrem/yr frac:. mremlyr fraci. mremlyr frac:. 

S r - 9 0  0.000Ei00 0.0000 0 . 0 9 0 E i 0 3  0.0000 0.000Ei00 0.0000 0.000Ei00 3.0909 O.JOOE+GO . .  -- - - -- - 
+Sum of a l l  water rndependen: and dependent pathways .  
msmn, verslOn 5.3 T* Limit = 180 days 06/28/2006 0 9 : 5 9  Paoe  13 
Summary : Resident Farmer Scena r io  Sr-90 Water All-Pathways 
File : s r - 9 0  - all-pathway5-water.rad 

Total Dose C o n t r i b u t i o n s  TDOSEii.p, tl f o r  Individual Radionuclrdes 121 an0 ?d;hwways i p l  
AS mrem/yr and Fractlon o f  Total Dose A t  L = 3.000Ei0i years 

Water Independent Pathways (Inhalation excl . ldes  radon) 
Ground Inhaiation Radon P l a n t  :.lea: M l l r  

Radio- 
Nuclide mremiyr frac:. mrern/>rr fract. nrernlyr  fract. n r e r n l y r  tract. m e m - y z  L r a ~ : . .  1 r ? n ' y r  Crac:. 

s r - 9 0  5 . 5 1 3 ~ - 0 1  0.0014 3.424s-03 0.0000 0 . 0 0 0 ~ + 0 0  0.0000 3 . 2 6 2 E i 0 2  0.'31C 6 . 5 6 8 i i 0 1  0 , : i Y  ?I^  3.0474 -- - - = - 
Total 5.573E-01 0.0014 3.424E-03 0.0000 0 . 0 0 0 E + 0 0  0,0000 3 . 2 6 2 E l 0 2  0.-910 6.588Ei01 3 . 1 5 0 -  ! . ? 5 5 E + C l  0 . 0 4 7 4  

Total Dose Contributions TDOSE1l.p. t i  far Individdai Radisn>rliles 1 1 )  ar.<i i i - l i a y r  131 
A 5  m r e m / y r  and Fraction of Total D o s e  &.: : = 3.000EIC: '.,ear? 

Wa:er Llependen'. Pa:hways 
water Flih Radon e 1 a n  '. :.lea: MI;.. 

Radro- 
Ndciide m r e m , y r  fracr. nrem,'yr fract. mrcmiyr frat:. mremlyr frat:. xrem;,: i:a?:. :.:en irac:. 

~ ~ - 9 0  O . ~ O O E + O ~  o.oooo O.OOOE+GO o.0000 O . O O O E + O ~  o.0000 a.oooE+oo O.OOOG j . 3 0 ~ ~ 1 3 ~  8 0 .  E i S C  3.0000 

Total 0.000Ei00 0.0000 O.OOOELCC ~ 3 . 0 0 0 0  0.000Ei00 0 . 3 0 0 0  0.000E~00 3 . 3 0 0 0  i.300E152 3 .  E A : ~  I?.O@GL 
'Sum of ail vatsr rndependen: and dependent pa:hways. 
RESRAD. Version 5.3 Ti L i m i t  = 180 days 0 6 i 2 8 / 2 0 0 6  33:59 ?age 14 
Slimmary : Resident Farmer S c e n a r i o  Sr-90 Water All-Pathways 
File : S ~ - 9 0 _ a i l - p a : h i a y 5 _ w a : e r . r a d  

=_=- - - - - 

A l l  Fa:heays' 

531; 

-- 
I ,  ill€-;: 3.0034 



Rater Independent Pathways  lInhala'.ian nxclides rndcn: 
irsund Inhalacion Radon Pian'. 3 e a ' ~  Mil% 

Radio- 
Nuclide mrem/yr f ;ac t .  mrem/yr f r a c z .  mrern/yr  f r a c t .  m r e m / y r  Cract .  mrem'jr C 

S r - 5 0  i.236E-02 0.0014 4 . 3 9 8 E - 0 4  0.0000 0.000€+00 0.0000 4.150€+01 0.7?13 9 . 4 6 2 E i J 2  3.15:. ;.i12E-00 0.04'4 - - - - I= 

Total 7 . 2 8 6 2 - 0 2  i.0014 4.358E-04 0.0000 0 . 0 0 0 E i 0 0  0.0000 4.150EL01 0 . ' 0 1 3  9 . 4 6 2 i - 0 ;  : . L 12s- 0 0 0 . 0 4 4 

~ota: Dcs? Contributions TDOSEli,p,:I f o r  I n d i v i d ' J a 1  Radi3niilide; l a :  a::; .*a:.s i Z l  
AS m r e m f y r  and Fraction o f  Total Dose A'. t ~ 1 . 0 O ? E + 2 2  l e a r ~  

Water Dependen: PaChways 
Water .Fish Radon P l a n k  Mea. Mlli 

Radio- 
Nuclide rn;em/yr fract. mrem/yr fract. mrem/yr frac:. mrern/yr  tract. nrem'yi t r a 3 ; ' ~ .  

Sr-50 0.000Ei00 0.0000 0.000EiO0 0.0000 0 . 0 0 0 E i 0 0  0.0000 O.COOEi03 0.0000 ? . 3 O O E + a 3  2 , : s . :  

Total 0.000Ei00 0.0000 0.000€+03 0.0000 0.000Ei00 0.0000 0.000€+00 0.0000 C. '>C3€- ! !  
'Sum of all water independen: and dependent pathways .  
RESRAD, Version 6.3 Tk Limit = 180 days 06/28/2006 05:59 Page 15 
S m a r y  : Resident Farmer Scenario Sr-90 Water All-Pathways 
File : Sr-90_al l -pa thways_warer . rad  

- - 

Total Dose Contributions TDOSE ( 1 . p .  ti for Individual Radionuclides 11)  a n d  Pathways Lpl 
AS m r e m l y i  and Fraction of Total Dose Ai i = 3.000Ei02 years 

W a t e r  Independent Pathways (InhalaLion e x c l J d e s  radon1 
irmind Inhalation Radon Plant Mea: 1'11% 

Radio- 
Nuclide rn rem/yr  frac:. m r e m . l y r  fra:t. mrem/yr f r a c t .  m r e m / y r  t r a c t .  mrem y r  f r a e ' ~ .  7rem1,r fr3c... 

sr-50 2 . 0 6 9 ~ - 0 4  o.0010 i . 2 4 9 ~ - 0 5  o.oooo o.oaa~+aa O.OOQO i.igoE-01 0.5940 2 . 4 0 3 ~ - 0 2  c .  , 1 3 5 E - 3 3  3 . 3 ? 5 6  ~. - = - - 
~ ~ t ~ i  :.065~-04 o.ooio 1.:45~-~6 o.oooo O.OOOE+OO o.oaoo i . ~ g o ~ - o ~  0 . 5 5 4 0  2 . 4 0 3 ~ - 0 2  n,:2oo - . I z ~ E - ~ ?  2 . 2 3 5 5  

Total Dose Contrihu:renS TDOSEIi.p,:I for Indlvrdual ?adlaniclldes 1 1 1  inc C2_nways Irl 

Water 3epsndent  Pathways 
A s  mrern/yr  and Frac-10" o f  Total Dose A t  : = 

water F l 5 h  Radon Plan? "1-3: !<I i .< 
Radia- 
Nucl ide  mrernlyr  f r a c t .  mrern/yr f r a c t .  mrem/yr f r a c r .  m r e m f y r  tract. m:em:yr rriic..  7 : P m r y Z  fiic'.. 

sr-w 3 . 4 7 4 ~ - 0 2  0 . 1 7 3 4  1.41a~-o4 o.oooi c.ooa~+oo o.oooo 5 . 7 5 8 ~ - 0 3  o.o:8- Z . . P R ~ E - O I  o.oi:? : . 2 5 5 ~ - 3 3  0 . 3 1 6 3  

m t a i  3 . 4 7 4 2 - 0 2  0.1734 i . i i o ~ - o 4  o.oooi o.oao~+oa o.0000 s . ? ~ B E - o ~  0.;2s: ~ . % ? E J  :,,'.-,ic? : . ; G G E - ~ ?  
+sum O f  a l l  water dependen: and dependent pazhways.  

- - - - 
R E S M D ,  'Jersion 5 .  1% L m i :  = 1 8 0  days 06/28/2006 0 9 : 5 9  Pa?e 15 
Sammary : Resident Farmer Scenario S r - 9 0  Water A l l - P a t h w a y s  
File : Sr-90_all-pa:hways ~ waEer.:ad 

T o z a l  Dose Contributions TDOSE(l.p,tl :or IndlvldJal Radlonlc1;d-s l a >  arc I - i L h w a y S  191 0 

m 
01 

- 

5.240E-05 2 . 0 ' 3 0 3  

6.240E-05 9.0003 
- 

ia:hiayr' 

nrem,ji irac:. 



as r r e m l y r  and iraction of Total Dose A t  : = i.EOCEi33 p a r s  
+later Independent Pathways I1nhala:ion enc;rdei  radon: 

Z r o u n d  1nhala:rcn Radon Plan: 'lea: Milk SCli 
Radio- 
Nuclide mremiyr frac:. mremiyr fracr. mrernlyr fract. mremiyr frat'-. rn:em;;r irai.. nr?m/yr f rac ' . .  mren,): :rat:. 

Sr-90  2.527E-11 3.0003 1.525E-15 0.0000 0.000Ei00 0.0000 1.453E-10 0.1459 2 . 9 3 5 E - 1 1  S.:294 :::2E-12 C.308' '.615E-i4 : .EGO; - - - - 
Total 2.52iE-13 0 . 0 0 0 3  1 . 5 2 5 E - 1 5  C.OOOO 0.000Ei00 3 . 0 0 0 0  1.453E-10 0 . 1 4 5 8  2.935E-Ll C.?2?< ?.-:25-12 3 . 3 0 8 .  -.519E-:< :.CC'?: 

water 
Radro- 
Nuclide mrern ly r  frait. 

Sr-90 5.661E-10 0.5679 

Fish 
Water Dependent P a t h w a v s  

Radon 

rnremlyr fract. 

2.298E-12 3.5023 

2.298E-12 0.0023 

mrernlyr tract. 

0.000Et00 0.0000 

nrern/y: [ lac: .  

5.386E-11 3.3942 

9.386E-11 0.0342 0.000Et00 0.3000 Total 5 .661E-10  0.5639 
'Sum of a l l  water Independen: and dependent pathways. 
RESPAD, V e r s i o n  6 . 3  Tk Limit = 180 days 06/28/2006 0 9 : 5 9  Page 1 
Summary : Resident Farmer Scena r io  SI-90 Water All-Pathways 
File : Sr-9O-all-pathways-water.rad 

Dose/Source Ratios  Summed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions IndiCa'ed 

Parent Product Thread DSRfj.:l At Time in Years l n r e m ~ y r l ! l ~ C ~ ~ ? ~  
l i l  f j l  E'racEion 0.000E+00 1.000E+00 3 . U O O E i 0 0  1.000Ei01 ?, .C3QE+?1 : . 0 0 0 E - l 2  I . ? ,  

S r - 9 O i D  Sr-SiOtD 1.000Ei00 9.539Ei00 9.652Ei00 9.102Ei00 7 . 4 1 3 E i 0 0  4.124EICS 5.29-E-31 2.:: 

The DSR includes conzribuLicns from associated [half-life 6 l e 0  days1 dadSh'.e:s. 

Single Radionuclide 5011 Guidelines i i i , t l  in ?ZA;c  
Basic Radiation Dose Llrni :  = 2.500EiOl mrem y c  

Nuclide 
lil t i  O.COOEi00 1 . C O C E + O ^ I  3 . 0 0 0 E + 0 0  1.00OEiOl 3.000Et01 1.000E+;2 I . C O C E + C i  : .  

~ 

... Sr-90 2.515Ei00 2 . 5 9 S E i 0 0  2.74iEt00 3.372Ei00 5 . 0 6 2 E i 0 0  4:2CEAil i.249E-S4 ,.. -,:E-:i 
~ 
~ 

S.mmed J l s e / S o d r c e  Ratios D S R l i , f l  i n  imre rn iy r )  i l p C l / g l  
and Single R a d i o n i c l i d e  Soil GJidelines i i l . t l  i n  pclig 

a: tmin = time of r n i n i m m  single radionuclide soil giideline 

Nuclide 1nizzal tmin D S R l i .  ? m i n i  G l i ,  t rn ln l  D S R  11, irnaxl G 1 1 ,  '.man) 
and ar m a x  = t i m e  of m a x i m u m  :o:al dose = 0.000EiCO years 

l i l  I p c i i g l  Iyear51 lpcligl IpCl;?! 
-0 

sr-90 1.000E402 3.000E*00 9.939€+00 2.515Ei00 5.939€+00 2.51SE+Og $ 
m 
4 
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Attachment 8. Sr-90 All-Pathways for Ground Water (Concentration File) 

RESRAD, \lersisn 5 . 3  T% Limi: = I 3 0  days 116i28/20@€ 0 9 : 5 9  Faae 1 
Cancent : Resident Farmer S c e n a r i s  Sr-90 Water Ail-Pathways 
F i l e  : Sr-90 - all-parhwaji ~ wa;e:.rad 

Table of con;en'.s 

Part Iv: Concentration of Radionuclides 

concentration of r a d i o n u c l i d e s  i n  different media 
Time= 0.000E+00 . . . . . . . .  . . . . . . . . . . . .  2 
T i m e =  1 . 0 0 0 E + 0 0  . . . . . . . . . . . . . . . . . .  
Time= 3 . 0 0 0 E + 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Time= 1.000E~01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Time= 3.000EL01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Time= 1.000E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time= 3 . 0 0 0 E + O 2  . . . . .  
Time- 1.000Et03 . . . . . .  

RESPAD. Version 6.3 Th Limit = 180 days 06/28/2006 0 9 : 5 9  Page 2 
Concent : Resident Farmer Scenario S r - 9 0  Water All-Pathways 
File : Sr-90-a l l -pathways-water .rad 

Concentra:ion o f  radionuclides i n  environmental media 
a: 1 = 0 . 0 0 0 E i 0 0  years 

Contaminat- S J r f a c e  A l r  ?a:- Well S u r f a c e  
red Zone SCll' ticu1ate Water Water 

Radio- 
Nuclide p C i / g  pcilg pCi/m**3 p C i / L  piJ/L 

Sr-90 1.000fi02 1.000Ei02 1.653E-03 0 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  

'The S i r f a e  Ssll IS the rap layer zf 5011 xithin the ' x e r  specified mixing zane.dsc:k 
- 
Concentrations ~n the m a l a  o c c l r r r n g  i n  parhways t h a t  a r e  sappressed a r e  ca1rrla:ed ~ s i n c  : ? e  
1 . e .   sing paramerers appearing in :he i n p r  screen when the pathways a r e  3 c t ~ v e .  



- 
'Concentrations a r e  a: consumption rime and inclade radioactive decay and ~ n a r o w t h  d i r i r ?  s 
For 1 i v e s t o C  fodder, c o n s u m p t ~ c n  :me is t minas neat 0 :  m i l : <  5:crage t i m e .  

Concen:ratlons in the media occurrlng rn o a E h r a y s  :hat  are suppressed a:e ca lc . J l a l ed  ~ r l n ?  .?* 
i.e. '~slng p a r a m e t e r s  ap2earing i n  !he i n p i :  screen when the pathways a r e  a c ' . ~ v e .  

RESRAD. 'Version 6 . 3  I'* T ~ I :  = 183 days 06/28:2935 0 Fags 3 
Come".- : Resident Farmer Scenario Sr-50 Water All-Pazhways 
File : Sr-90 ~ all-pa:hways_water.rad 

Concen:raricn of r a d i o n u c l i d e s  i n  enviranmen:ai media 
at t = i.OO0EiSO years 

contaminar- S'Jrface Air Par- Well Surface 
Led Zone soli' : 1 C'J 1 a t  e Water wate r  

R a d i o -  
Nuclide pCi/g pCi/g pCiln"3 p C i / L  pcI/L 

si--90 9.7llEiOl 9.711EiOi 1.544E-03 0.000Ei00 0.000Ei00 

'The Surface Soil is the top layer o f  s o i l  within t h e  ~ s e r  specified m i x i n g  zone/deprh 

Concentrations in the m e d i a  occ i l r r ing  I" p a t h w a y s  thai are suppressed are calculated . 'sing ..he ::>::en: ~ n p ~ t  parame:ers, 
i.e. using parameters appearing in the i n p u t  screen when the pathways are a c L i v e .  

Concen:rarron of radionuclides in foodstufi media 
at t = 1 . 0 0 0 E i 0 0  yoar5+ 

- .  Drinking U o n l e a f y  Leafy Fodder Fodder Heat M l l k  I I i :. 
wate: vege:able j e g e t a b l e  Meat Milk 

Radio- 
Nuclide pCi/L pCi/kq pCi/kg p C i / k g  jCi/kg pCi/kg ?CI/L p;';Iq ? 

s r - 9 0  0.000Ei00 2.514E104 2 . 9 i 3 E i 0 4  2.920E104 2.916Ei04 1.625EiO4 3.304E+03 0.000E+C0 . . C O S E + O 0  

+~oncentra:ions are a ?  mns;imp:ion rime a n d  i n c l u d e  r a d i o a c r i w  decay and inqrc*:h &>:in? 
- 
For live5:3c'< f3dd-r. rons'~mp:lln :;ne 1s t minus mea: o r  mil:< Storage ' L ime .  

C o n c e n t r a : i o n i  ~n :he media o c c . ~ r r i n g  i n  sathways !ha: are sdppressed are c a l c r i i ~ . e a  :I* . : : en  -n?J: 3ardme:e:S. 
i.e. ;sing parameters appearin? i n  :he ~n,=ut screen when the pathways  are ac:i.de. 

RESRAD, Vers13n 6 . 3  T* Limi:  = i@C days 06/28/2006 0 9 : 5 9  Page 1 
Concen: : Resident Farmer S c e n a r ; ~  Sr-50 Water All-Pathways 
Flle : sr-90 - all-pathways ~ wa:er.rad 

Cencen:rarion o f  ridionicirdes in e n r i r o n n e n r a ;  media 
a: : = 3.003Eili y e a r s  

-u ion:aminaz- S'Jrface Ai: Par- Well Surface 
ted Zone snll' tlCJl?.te Water Water 0 

01 
0 

'0 
0 

Radio-  - 

http://ac:i.de


Concentration of radionuclides in foods:ufi media  
at t = 3.000Ei00 years' 

Drinking Nanleafy L e a f y  Fodder Fodder MeaL I N A  1 .< F l S t ,  z r Js .a=?*  
Water Vegetable Vegezable Meat Milk 

Radio- 
. Yuclide pCi/L p C i . ' k g  X i k g  pCiikg piilko pC;/kg ?i,'L n z l ' l ;  << 

sr-90 0 . 0 0 0 E i 0 0  2.'4EE105 2 . 7 4 7 E 1 0 4  2 . 7 5 4 E i 0 4  2 . 7 5 0 E i 0 4  1 . 5 3 3 E t 0 4  ?.116E+0? 3 .311CE+L,  .. 

'Concentra:ions are at consumption t i m e  and mci'dde radioac:Ive decay and rng:ow:h I d r i n g  s 
- 

For livestock fodder, consumption time is t minus meat or m r l r  Storage time. 

Concentrations in the media occurring in pathways that are suppressed are calcjiaked >sing :he c-irent ~np;: aararnerers. 
i . e .  using parameters appearing in the input screen when the pathways a r e  a c l i v e .  

RESRAD, Version 6 . 3  Tb Limit = 1 8 0  days 06/28/2006 0 9 3 9  Page 5 
Concent : Resident Farmer Scenario Sr-90 Water All-Pathways 
File : Sr-9G-all-pathways - water.rad 

C o n c e n t r a t ~ o n  of radinn~clides in environmental media 
a: : = 1 . 0 0 0 E i 0 1  y e a r s  

Con:aminat- S2:face hii Par- Well Sdiface 
ted Zone soil' :IcJlate water  Water 

Radio- 
Nvclide pCi/g p i i :g  pCi/rn"3 pCi/L pC;/i 

sr-90 7 . 4 5 9 E + 0 1  '.45?E+Ol 1 . 2 6 3 E - 0 3  0 .000E+00  0 . 0 0 0 E * 0 0  

'The S u r f a c e  Soil 1s :he rsp l a y r  z f  soil within the , ~ s e r  s??cified m i x i r g  r?nedeo'.h 
- 
Concentrazions i n  the media o c c ) ~ r r ~ n g  in pathways :hat a r e  sJppressed a r e  calculated :IC (~ : r i in :  ~ n p ~ :  aaramer-rs 
i.e.  sing parameters a?pearing in t h e  i n p u t  s c r e e n  w h e n  :he parhways ar' ac ' . i i= .  

C o n c m ~ r a : 1 5 n  o f  radionuclides x n  foods ' .Jf f  media  
at t = l.OOOEi01 "ears' 

Drinkxng Nonleafy Leafy Fodder Fodder Mea' M , i  F r s t .  1: i 9  . a i ~ a  
Water .Jege:able Vegetable Meat Miik 2 

% 
'0 

Radio- + 





Page 193 



Drln .kL"q  Y o i , l e a f y  L e a f y  F a d d e r  Fodder bleat "I 1 < 

Nuclide ?Zl/L ? ^ l , i g  -" _..I I <a p C i i k g  pc1/sg p21/3 ?Zl, L A ,  < ?  

a a t e r  .',vleoetasle ':egetable neat M i l k  
Radia- - 

:__ ' 9  ^ ^  

Sr-90 4.49lE-01 4.712€+00 08E400 5.374Ei00 5.367Ei90 3.163EiOO 7 . 4 9 3 E - 3 :  2 

*ioncentra;lons are a: :onsumption rime and include radroac ' - rve  d e c a y  and 1ngrow:h d i r i n  
- 

For livestock f c d d e r ,  c o n s u m p t i o n  r i m e  is : minus meat o r  m i l i  s t o r a g e  :I 

C o n c e n t r a t i o n s  in t h e  media o c c u r r i n g  i n  p a t h w a y s  t h a t  are sdppressed are  calci la ' .ed ~s;n? .hi c > - r e ? . :  1np.i: -arame;ers, 
i.e. u s i n g  p a r a m e t e r s  appearrng i r  t h e  i n p a t  screen when :he p a t h w a y s  are 3 c L 1 v e .  

RESRAD, Version 6 . 3  Tb L i m i t  = I80 days 05/28/2006 09:59 Page 0 

Concen: : n e s i d e n t  Farmer Scenario 5 1 - 9 0  Water A l l - P a t h w a y s  
File : 5 2 - 9 0 - a l l - p a t h w a y s ~ w a r e r . r a d  

Concentra:ion o f  rad ian '2 ; l ides  ~n e n v i r o n m e n t a l  media 
a- : i l.000Ei03 y e a r s  

Contaminat- S x f a c e  AIT P a r -  Well S l l r f a c e  
t e d  Zone 5011- t l c u l a t e  Water water 

Radio- 
Nuclide pCi/g p c i / g  pCi/m++3 p C i / L  P C I / L  

sr-90 1.848E-11 1.848E-11 3.129E-16 7.373E-09 7.373E-11 

*The h r f a c e  S a i l  is t h e  top l a y e r  o f  soil w i t h i n  t h e  user speciried mixino z o n e l d e p t h .  

C o n c e n t r a : ~ o s s  i n  t h e  medra o c c , ~ r r i n g  i n  pathways  :hat  a r e  sappressed a r e  ca1:aia:ed . J S L > ~  1P.e cIrrc?.. 1-i.i: . .  cararnezers. 
1 . e .  ~ s r n g  parame~ers appearing i n  :he input screen when t h e  s a l h w a y s  are acrlve. 

Concentra:ion o f  r a d i o n u c l r d e s  ~n f o o d s i i f t  media 
a t  t = 1.000EiGi years' 

Diiniing Y o n l e a f y  L e a f y  F o d d e r  F o d d e r  Hear M I I S  '1s- 
Warer .<ege:akle i e q e z a b l e  Meat Milk 

Radia- 
P x l i d e  ? c l ; i  pcl'kg pi1 ' i g  p C l / r g  pcL/%g pCI:*g - -J !L  I_ ? T L ,  < ?  .::1 -2 

S r - 9 0  Y3S3E-09 8.342E-C? l.@lZE-@8 1.908i-08 1.905E-SR 1.333E-CR 4 . 4 - ? E - 3 0  4 . 4 2 4 E - : "  - .  

' c o n c e n t r a i i o n s  are a: c m s o n p : ~ o n  time and i n c l a d e  r a d i o a c t  
f o r  I i v e s t o c i  f a d d e r ,  c a n i m p : i o n  :me is : m n u s  mea: or m 

Concen:ra:ions i n  :he media occxrring ir, ?a t t<wayc  :ha: a r e  s i p p r e s s e d  a r e  c a l c i l a : e d  .151:;? 1I.= 

1 . e .  'asing 0arame:ers a~psaring in ? h e  innit sc reen  when ? h e  p a t h w a y s  a r e  ac:i ;e.  



Attachment 9. Combined Upper Area and Filter Bed Area with No Aquatic Food (Summary File) 

RESRAD, ' J e z s i o n  5 , 3  Tb Limi-. = 180 days 06/28/2006 09:2Z Page 1 
Summary : Combined Ucper Rreas and F i l t e r  Bed Areas Reside": Farmer l n o  a q d a t i c  [ c o d )  
file : co~~ined_-pper_areas_and_filter_bed_areas.rad 

T a b l e  o f  Conzents 

Part I: Mixzsre S u m s  and  Single Radionuclide Guidelines 

Dose ionversian Faczor  land  Related1 Parameter S'~mmary . . .  2 
Site-Specific Parameter s rnmary  . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Summary of Pazhway Se1ec:;ons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :3 

Total Dose C o r n ~ o n e r r s  
Co":aml"a:e3 zone an3 T a x i  2 n s e  s,mmary . . . . . . . . . . . . . . . . .  14 

Time = 0.000Ei00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Time = 1.000Ei00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Time = 3.000Ei00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

Time = 3.000Et01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  
Time = 1.000E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Time L 1.140E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Time = 3.000E+02 
Time = 7 . 8 1 0 E + O 2  
T i m e  = 1.000EL33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Time = 1.000EiOi is 

Dose/Source Ratios Summed Ci.nr All ?a:hways . . . . . . . . . . . . . .  25 
Single Radionuclide So11 Gaidelrnes . . . . . . . . . . . . . . . . . . . . . .  26 
Dose Per Nuclide S>mmed Over Ail Pazhways . . . . . . . . . . . . . . . .  27 
Soil Concentra;ion Pe: 3 u c l i d e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
RESRAD, Version 6.3 T* L i m i t  = :a0 days 06/28/2006 0 9 : 2 5  Page 2 
Summary : Combined Upper Areas an3 Filter Bed Areas Resident Farmer In0  aquatic To>d! 
file 

Me"', 

8-1 
8-1 
8-1 
8-1 
8-1 
8-1 

- 

8-1 

01 
0 8-1 

0-1 10 
v) 

2 8-1 

e 

2ose Conv*rsiin Fac to r  land Rela:ed! Parameier S u m a r y  
File: FGS i3 MORBIDITY 

Dose c o n v e r s i o n  fact:-$ f a r  ; n h a l a t i o n .  mremlpzl:  
>.c-22--3 
Am-24: 
co -50  
c s  -1 3-  - :, 

Ea-152 
Eu-154 
Gd-152 
Np-237iD 
Pa-231 

6.724EtSC 
4 . 4 4 C E - 3 :  
2.190E-24 
3.190E-05 
2 . 2 l 0 E - 0 4  
2.86CE-54 
2.430i-01 
5.400E-0: 
I.ZRCZ*OO 



8-1 
8-1 
8-1 
8-1 
8-1 
0-1 
8-1 
8-1 
8-1 
8-1 
8-1 
B - 1  

D-1 
D-1 
D-1 
D- 1 
D - 1  
D - 1  
D - 1  
D-1 
D - 1  
D-1 
D - 1  
D-1 
D - 1  
D - 1  
D - 1  
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 
D-1 

0-34 
0-34 
D-34 
0-34 

Pb-2l':iD 
P'd-2 38 
P . ~ - 2 3 9  
P U - 2 4 1  
Pu-241+D 
Ra-226iD 
S r - 9 0 i D  
Th-229+D 
Th-230 
U-233  
U-234 
U-235rD 

Dose Conversion fac:ors for ingestion, mrern/pC~: 
Ac-227iD 
Am-241 
C0-60 
5s-13713 
Eu-152 
€9-154 
Gd-152 
Np-237+D 
Pa-231 
Pb-210iD 
Pu-238 
Pu-239 
Pu-241  
Pu-241+D 
Ra-226iD 
S r - 9 0 i D  
Th-229iD 
Th-23: 
U-233 
U - 2 3 4  
u-Z35+D 

food :ransfer factors: 

2.32SE-02 
3 .920E-01  
4.290E-01 
8.250E-03 
8.254E-03 
8.594E-03 
1.308E-OT. 
2 . 1 6 9 E i 0 0  
3 . 2 5 0 E - 0 1  
1 . 3 5 0 E - 0 1  
1 . 3 2 S E - 0 1  
1.230E-C! 

1 . 4 8 0 2 - 0 2  
3 . 6 4 0 E - 0 3  
2.590E-05 
5.000E-05 
6 . 4 6 0 E - 3 6  
9.550E-06 
1 .613E-04  
I ,444E-03 
1 .060E-02  
1 . 2 7 6 E - 0 3  
3.200E-03 
3.54QE-03 
5.840E-05 
i . l i 7 E - 0 5  
1.i21E-03 
1.528E-04 
1 . 0 2 ' E - 0 3  
j.480E-04 
1.890E-04 
1.830E-04 
1 . 6 7 3 E - 0 4  

! .5OOE-03 
? . 000E-C 5 
I .  000E-05 

4.253E-01 

R.250E-03 
8.58iE-03 
1.300E-03 
Z.l50f+i!: 
3 . 2  50E-'2 1 
1 .?!O5-31 
1.321E-01 
1.230E-0: 

e . 2 5 0 ~ - ~ 3  

1.4135-32 
3.640E-73 
2 . 6 9 0 E - 0 5  
5.300E-82'' 
6 . i B C E . - 2 5  
9 .551E-C5 
:.613E-34 
4.440E-03 
1 .050E-02 
5.37OE-03 
3 . 2 0 0 E - 0 3  
3.540E-03 
6.840E-05 
6.840E-G5 
i .  32'3E.03 
1.420E-04 
3.530E-03 
5.48CE-04 
2 . 8 9 0 E - 0 4  
2 . 8 3 3 E - 0 4  
2.5632-34 

2.!0CE-C3 
2. ,: 0 cz .  c 5 
2 . 0 i ' 3  E -I 5 



0-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
0-34 
0-34 
0-34 
D-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
D-34 
0-34 
0 - 3 4  
0-34 
0-34 
0-34  
D-34 
0-34 
D-34  
D-34 
D-34 
D-34  
0-34 
0 - 3 4  
0 - 3 4  
0-34 
D-34  
D-34  
D-34 
0-34 
0 - 3 4  
0-34 
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
D - 3 4  
0-34 
D-34 
RESR 

am-241 

3 0 - 6 0  
X - 6 0  
.3-60 

:s -13:+0 
:s-137+0 
3s-137iD 

:.,-I52 
3"-152 
32-152 

3 1 - 1 5 4  
3.4- 1 5 4  
z o - 1 5 4  

2d-152 
id-152 
id-152 

Up-237tD 
N p - 2 3 l t D  
Np-237+0 

P a - 2 3 1  
Pa -231  
P a - 2 3 1  

P b - Z l Q + D  
Pb-210+0  
P 9 - 2  1 0iD 

P 3 - 2 3 8  
P;-238 
P x - 2 3 8  

5 ~ - 2 3 9  
Eu-239  
P U - 2 3 9  

P .2 -241  
P ' J - 2 4 1  
P.J.2 4 1 

2.0 0 3 E -  0 6 

8.0OOE-02 
2.003E-02 
2.0@0E-03 

i. OOCE-02 
3 . 0 0 0 2 - 0 2  
8 .OOCE-03  

2.500E-S3 
2.000E-03 
5 . 0 0 0 E - 0 5  

2.50CE-03 
2 . 0 0 O E - 0 3  
5 . 0 0 C E - 0 5  

2.5002-03 
2.000E-03 
2 . 0 0 0 E - 0 5  

2.000E-02 
1.000E-03 
5.000E-06 

1.000E-02 
5.000E-03 
5 . 0 0 0 E - 0 6  

1 . 3 0 0 E - 0 2  
8.003E-04 
3 . 0 0 0 E - 0 4  

1.0C0E-03 
i.OO0E-04 
L O O S E - 0 6  

1 . 3 O C E - 9 3  
1 . 3  0 c E - 3  4 
1.3002-05 

1 . 0 0 0 E - 0 3  
i . O O ' j E - 0 4  
I. 0:9E-C5 

Z . @ O ? E - l i  

8.OOOE-02 
2.00CE-'22 
2 . 0 0 0 E - 3 3  

2.53115-3? 
2 .  COO€-03 
2 .  @ @ a € - 0 5  

2 . 0 0 0 E - 0 2  
1.000E-03 
5.000E-06 

1 . 0 0 0 E - 0 2  
.00OE-O3 
. O C O E - i i  

I .  00CE:-02 
8.000E-04 
3.000E-04 

; . 0 0 0 E - 0 ?  
> .00Cz-'j4 
i . O @ C E - O F  



r
 

c
 
c
 
o
 

3
 

m
 

y: 
P O
 

n
 

a 0
 

Lr 

0
 

3
 

.d
 

L.. 

.
.

.
.

 
.

.
.

.
 

_
-_

 
. < . , 

,* 
/

-
 

...I 
...... 

r_
l _. N 

r
l
 

n
 

.. ..<
.. 

1 
lY

 
I

,
 <

.>
 

,Y
 

.
.

.
.

.
 

.
.
.
.
.
.
.
.
.
 .

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

.
.
 

72 
c m 



n
u

n
n

 
m

 
m 

a 
m

 



, fish 
, crustacea and mc:lusks 

D-5 
D-5 
D-5 

U - 2 3 5 + D  , iish 
U-235iD , crustacea and m o ; l u s k s  

I I 

'Base c a s e  means D e f a ' ~ i t . L i L  wla Associate U u c l r d e  c o n t r l b u : 1 m s .  
RESRAD. 'Vers ion  6 . 3  0 6 1 2 8 , 2 0 0 6  C9:25 Faze  5 

File 

Me"J 

ROll 
Roll 
R011 
Roll 
Roll 
ROll 
Roll 
Roll 
ROll 
Roll 
Roll 
R@ll 
R@11 
Roll 

RO12 
R012 
ROlZ 
R012 
ROl2 
R012 
ROl2 
RO12 
ROli 
ROl2 
R012 
R012 
R012 
ROl2 
ROl2 
R 0 1 2  
R012 
R012 

R013 
R013 

2 
m 
0 
N 
0 
0 

si:e-sp< 

P a r a m e t e r  

Area of conzaminated zone lm"21 
Thickness of contaminated zone i m l  
Lengzh parallel to aqllifer f l o w  i m l  
Basic r a d i a z i o n  dose lirni: lmrem/yr)  
Time s i n c e  placement of material l y r )  
Times for c a l c u l a t i o n s  i y r l  
T i m e s  f o r  c a l c u l a t i o n s  i y r l  
Times f o r  Calculations i y r l  
Times for calculations l y r )  
Times for calculations l y r l  
Times for calculations l y r i  
Times f o r  c a l c u l a t i o n s  i y r :  
T i m e s  f o r  calculations i y r i  
Times for : a l i ~ l a : i a n s  I?:', 

Inizial p r i n c i p a l  r a d i o n u c l i d e  i p c i l g l :  
Initiai principal radionJclidr i p C i / g l :  
Initial principal r a d r o n l c l i d e  ! p C L / g l :  
I n i t i a l  principal r a d i o n a c l i d e  l p C i / g l :  
I n i z i a l  ?rinclpal r a d i o m J c 1 i d e  ( p C i / g l  : 
1 n i : i a l  ? r i n c i p a ;  radinnicii6e ! p C i / q 1 :  
: n i t i a l  c r i n c ; p a l  r a d i a n a c l l d e  ~ p c i / g : :  
1 n r : i a l  p : i n c l p a l  radianJclide ! p C i / o l :  
I n i t i a l  ?rincApal r a d m n ~ c l l 6 e  i p C i / g l :  
C o n c e n t r a t i o n  i n  groindwarnr l p C i / L l :  
Zonceniration i n  grcondwarer I p c ~ i L l :  
Concentrazion i n  gro;ndwaror ( p C I 1 L l :  
toncentration in g r o u n d w a t e r  i p C i / L ! :  
Z o n c e n : . r a a o n  ~n grodndwaz5r I ~ C I I L I  : 
:oncentration in grc;ndwa:%: tpCi!L!: 
zonceniration i n  oro>~.?,dwa:sr ! p C i / L :  : 

r a : ~ o n  i n  g::undwa:er ! p C i / L l  : 
ration i n  q r i ~ a d w a z e r  I p c i l L ) :  

Cover d e p t h  1m1 
Densit;,  af cover  materia1 (o/cm"31 

Am-241 
Co-60 
c s - 1 3 7  
Eu-152 
E u - 1 5 4  
F u - 2 3 8  
?a-239 
P.2-241 
Sr-30 
Am-241 
C0-60 
c5-137 
Ea-152 
E.2- 154 
Pj-238 
'-2 3 9 
P'J.2 4 1 
5 r - 9 0  

f i c  Faram 
Yser 
I n p u t  

1.31SE+05 
6.100Et00 
3.520E+02 
2 . 5 C O E t 0 1  
0.003E+@0 
1 .  O O O E t O O  
3.000Ei00 
i.aonEtni 
3 . 0 n o ~ t o i  
1.000Et02 
1.140Et02 
3.00@E+@2 
7.310Ei02 
1.300Ei03 

I. 700E-01 
5 . 6 5 0 E - 0 3  
2.550E+00 
1 . 5 0 0 E - 0 1  
1.400E-02 
3 . 1 9 0 E - 0 3  
1 . 0 2 0 E - 0 1  
3.1 1 3 E -  0 1 
5.540E-02 
no: s e d  
nct ,sea 
no: ,sed 
not l s e d  
not J s e d  
not i s e d  
no: >sed 
n o t  ;sed 
nsr~ i s e d  

0 . 0 0 0 E i 0 0  
no: *sed  

1 .OOCE+06 
2.0003103 
1 . 0 0 C E * 3 2  
3.000Ei01 
0.000EiO0 
1.000Ei00 
3 . 0 0 0 E i 0 0  
1.000Ei01 
3.00n~tni 
1.000EiOZ 
3 . 0 0 0 E 1 3 2  
1.000Ei03 
0.000Ei00 
O . O C ' 3 E i 3 0  

3.000E+OJ 
3. i:C@E+ 33 
3.000Et30 
3.000E+00 
0.000Ei011 
0.0513i.3J 
3 . 3  0 c 2+ 5 I 
0 . @ O i : E I O S  
0 .OC".Gg 

3 .  '3 0 051 L13 
3 . OCGE- O'.? 



R 0 1 3  
R013 
R013 
R013 
R013 
R013 
R013 
R 0 1 3  
R013 
R013 
R 0 1 3  
R 0 1 3  
R 0 1 3  
R013 
RESW 

File 

Cover d e p t h  eros~on raze lm,'yr! 
Density of  contam;na:ed z3ne iglcm"3i 
C o n t a m i n a t e d  zone  e r o s i o n  r a t e  I m l y r l  
e o n t a n i n a t e d  zone t o t a l  p3ros~:y 
C o n z a m i n a t e d  zone f i e l d  c a p a c i t y  
Z o n r a m r n a t e d  z o n e  h y d r a . J l i c  c s n d u c t i v : t y  ( m / y : !  
I -oncaminazed  z o n e  b pararnezer 
Average annual w i n d  s p e e d  im;secl 
Humld3:y i n  a i r  (g:m**3) 
E v a p o t r a n s p 1 r a : i o n  c o e f f l c l e n :  
P r e c i p i t a t i o n  ( m i y r l  
i r r i g a r i o n  i m / y r i  
1rriga:ion mode 
Runoff coefficient 

V e r s i o n  6 . 3  Th Limit = 180 d a y s  0512 
Summary : Codmined Upper Areas a n d  Fil:er Bed Areas Res1 

: comoIned-~pper~areas_and-fil'er~bed~areas.rad 

Me"" 

11013 
11013 

R014 
R014 
R 0 1 4  
R014 
R014 
R014 
R 0 1 4  
R 0 1 4  
R014 
R 0 1 4  
R014 

R 0 1 5  
R 0 1 5  
R 0 1 5  
R 0 1 5  
R 0 1 5  
R O l S  
R 0 1 5  
R 0 1 5  

R 0 1 6  
R 0 1 6  

S i t e - S p e c i f i c  

Parameter 

W a t e r s h e d  area f o r  nearby stream or pond i m * ' Z )  
A c c u r a c y  for vater/sail c o m p u t a t i o n s  

Density of S d i a r a t e d  zone ig/cm'*31 
Sa-Jrated z o n e  zo:al p o r o s i t y  
Sa:ara:ed zone effective ? o r o s i t y  
Sa; i ra :ed zone f i e l d  c a ~ a c i t y  
S a t u r a i e d  zone h y d r a d l i c  z o n d u c t i v i t y  Irnlyrl 
S a t u r a t e d  z o n e  h y d r a i l i c  g r a d i e n t  
S a t u r a t e d  zone D p a r a m e t e r  
Water :able drop r a t e  I m l y r l  
Well p m p  i n t a k e  d e p t h  irn b e i o w  water table1 
Model: U n n d i s p e r s i o n  iND1 o r  Mass-Balance (MB1 
Well pimping raze im"3 ly r l  

uimher 3f ' m s a z ~ r a r e d  zone s z r a t a  
u n s a r .  zone 1, Z h i c m e s s  in1 
Unsa:. zone 1, soil d e n s i z y  iplcm"31 
unsai. zone 1, z o t a i  
unsa:. zone 1, e f f e c  
unsa:. ZO"14 1, f i e l d  capac1ry 
cn5a:. 23"O 1, 5?11-specrflc 0 i.arame-.er 
:?sa:. z3n1 1, hydra:il:c c?P,&J::IY~:~ i m l y r !  

3is:ri;~zion c c r f f i c i e n t s  f o r  Ar-241 
Con:aminared zone  l cm++3 :y i  
unsatarated zone 1 ( m " 3 / p i  
S a r u r a t e d  zone i c m ' + 3 l y l  
L e a c h  rate i .lyr1 

5 .440E106  
1 .000E-03 

I .  500Et00  
3 .000E-01 
1 . 4 0 0 E - 0 1  
1 . 5 0 0 E - 0 1  
3,00OE+Ol 
2.000E-02 
5.30OE+00 
1 . 0 0 0 E - 0 3  
I .  000E+01 
MB 
2.5(10E+02 

I 
2 . 4 4 0 E i 0 1  
:.5UOE+00 
4.000E-01 
2 . 0 0 0 E - 0 1  
2 .000E-01 
1 . C 3 0 E i 0 1  
3.@30E+Ol 

R 3 O F i  

WAREA 
EES 

DE'ISAQ 
TESZ 
EFSZ 
Fr-- .->A 

H C S Z  
HGWT 
BSZ 
'iWT 
3WIBW7 
MODEL. 
S'W 

!1S 
t i l l 1  
DENSJZI11 
TFUZ I1 
EFLIZi:r 
FC7ZI : .  
B i l i l l l  
HCZZ I : ,  

X N U C C ,  2 
3CNLICL' I 2 .  1 ,  



R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
R 0 1 6  
R016 
RO16 
R016 
RESW 

S o l ' 2 b i l i : y  i n 5 : a n :  

~ ~ s : r ~ E > : i o n  coefficients f o r  Co-60 
C o n t a m i n a t e d  m n e  lcm"?'gi  
U n s a t ' d r a t e d  zone 1 lcm"3.'g1 
Sa:'JraEed z m e  ( c m " 3 i g l  
Leach rate 1 i y r 1  
Solhility cons:an: 

Diszrib~tion c o e f f i c i e n t s  f o r  Cs-137 
Contaminated z m e  Icrn'+3/gi 
Unsar,Jrated zone  1 Icm"3/g1 
S a t r a r e d  z o n e  (crn"3/gi 
L e a c h  r a t e  I / y r i  
Solubility c m s t a n r  

D i s : r i b J t i o n  coefficie3:S f o r  Eu-152 
Contaminated zone l c m " 3 l g i  
Unsaz'xated zone 1 I c m " 3 i g i  
Sa:.Jra:ed z o n e  icmff3/a1 
L e a c h  rate i / y r !  
Solubility constant 

Version 6 . 3  T* L i m i t  = 1 8 0  days 0 6 / 2  
Summary : Combined Upper Areas and Filter Bed Areas Res1 
F i l e  : combined_upper_areas_andfilter_bed_areas.rad 

Men'J 

R 0 1 6  
R016 
R016 
R016 
R016 
R015 

- 

R a i 6  
R315 
R 0 1 5  
R016 
R016 
R016 

R015 
RS15 
R016 
R 0 1 5  
R016 
R016 2 

m, 
0 
N 
0 
N 

Site-Specific 

Parame:er 

0.000Ei00 

1 . 0 0 0 E i 0 3  

1.0COE103 
O.COOE+OG 
O.COOEi30 

1. O O O E i 0 3  

4.500Ei03 
4.600Ei03 
4 . 6 0 0 E i 0 3  
0.000Ei00 
0.000Et00 

:. 000Ei00 
1.000Ei00 
1.000Ei00 
0.000E+00 
0 . 0 0 0 E i 0 0  
2 0 0 6  09:: 

0.3170E.0S 

1 . 0 9 0 E i 0 3  
1 . 3 0 0 E i O 3  
1.0S0EiOi 
0.330EiOC 
0 . 0 0 0 E i 0 0  

4.600E+Oi 
4.600Ei03 
4 .  500Ei03 
0.000Ei00 
0.000Ei00 

I.O00E+3i 
1.000EiSC 
1.000EiGS 
0.000Ei00 
0.000EiOO 

Pane a 
nt Farmer In0  aquaLic Coodl 

Ned! 

i , -  

SCLUB?, 2 )  

DCNUCC( 3 )  
DCNUCCI 3.11 
DCNUCSI 3 ;  
XLEACHI 21 
SCLUEP 1 31 

DCNUCZI 41 
DCNUC;l 4 . 1 )  
DCNUCS I 4 1 
RLEACH 1 4 i 
s o x a i i i  i i  



R 0 1 6  
R016 
R016 
R 0 1 6  
R016 
R016 

R016 
R 0 1 6  
R016 
R016 
R016 
R016 

R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  
R 0 1 6  
R 0 1 6  

R016 
R016 
R 0 1 6  
R 0 1 6  
R016 
R 0 1 6  

R 0 1 6  
R 0 1 6  
R 0 1 6  
R016 
R016 
R016 

R016 
R016 
R 0 1 6  
R016 
R016 
R 0 1 6  

-0 
0% R016 

R 0 1 6  0 
N 
0 
w 

DiS:riba:lon ~ 3 e f f i C i e C t s  fer PI-241 
Contaminated zone icm**i:gi 
Unsa:urated z m e  1 lcm*'3/?i 
S a L i r a i e d  zone i c m " ? / q i  
L e a c h  r a t e  i : y r l  
s3110i i l :y  cor'5zan: 

3IStriD":lO" c a e f f l c l e n t s  f e r  sr-90 
Can:aminated z o n e  icm"3:gl 
Unsaz.Jrated zone  1 i c rn++3ig i  
S a z l r a t e d  zone (c rn*+3/g l  
L e a c h  rate Vy:1 
S a l . J n i l ; t y  con*:ant 

Dis::iou:ion coefficients f 3 r  daughter  Ac-227  
Contaminaied zone (crn"3:gi 
Unsar,Jrated zone 1 icm**3:qI 
S a t l r a r e d  zone (cm++3;,l 
L e a c h  rate I i y i l  
So1,JbilL:y constant  

Distribution coefficients for daughter  Gd-152 
Contaminated zone Icm**3/g1 
Unsaturated zone 1 (cm**3/91 
Saturated zone lcrn*+3/g1 
Leach rate ( / y r l  
Solubility c o n s t a n t  

Version 6 . 3  T* L i m i t  = 183 d a w  0 6 1 2  

Z.OOOE+03 
2 . 0 0 0 E + 0 3  
2 . 0 3 0 E + 0 3  
0.030Et00 
O.@O9E+00 

3 .  0 0 0 E l 0 1  
3 . 0 0 0 E t Q i  
3 .@OOE+Oi 
0. @00E+00 
0. COOE+0@ 

2 . 0 0 0 E + 0 1  
2.000E+01 
2 . 0 0 0 E t 0 1  
3 .  OOOEi00 
3 .  OCOEiOO 

1.000Et00 
1 .000E+00  
1.000Et00 
1.000Et00 
3.000E+00 
2006 09:i 

3 .303EL01  
3.000E101 
3.030E+01 
0.033Et00 
0.000E.00 

2.000ELO; 
2.000E+O: 
2 .C30E*ii 
0 .  SOOE*00 
0.03'3E.03 

: Combined Uooer A r e a s  and filter Bed Areas  Resident Farmer i n 0  a q d a l l c  :ondl 

1.000E+0@ 
1.000Et00 
1.000Ei00 
3.000Ei00 
3.000E+00 

l.OCOE102 

a r y  icon: 

Deladit 

8 . 2 4 P E 4 2 i  
R , 249E132  
8 . 2 4 5 E i 5 2  
1.4641-05 

DCNUCC i l f l l  
DC'GUCU (18.1 I 
DCRUCS 
hLEACH (1 3 I 
SCLUBY i : 9 i  

3:NllC;I 11 
DCNUC:, 1,1: 
Dc:JUCs I 1 i 
A L E A C H I  i! 
5 3 i l l E Y i  11 

DCNUCCi 31 
DCNUCU I 8 . 1 1  
DCRUCS I 91 
& L E A C H (  81 
SOLUEPI  81 



... 

... 
~._ 

laY;leJ 7°F 

:KO 9002, 
0313000'0 
00+3000'0 
10i3000'5 
10+300? ' i 
10+3000 '5 

00+3000'0 
00+3000'0 
bO+3000'9 
D0+3000'9 
b013000'9 

00i3000'0 
0013000'0 
P0+3@00'9 
b013000'9 
bOt3000'9 

00t3000'0 
00+3000'C 
10+3000'L 

1013000'L 
roiaaoo., 

0Ct3000'0 
0013000 '0 
20+3000'1 
z0+300@'1 

9108 
9108 
9108 
9 108 
9108 
51c8 
- 
"UaU 



:60 9002, 

pasn :'" 
pas-, iou 
pasn 20" 
pa*? 10" 
psi. 10" 
pasr. 10" 
pasr 10" 
pasr. 20" 
pasr 20" 
pasr, :ou 
pas" ?O" 

pasr 10" 

pas" 20" 
pas" 20" 
pasr 30" 
pas" 10" 
pas" -,ou 
pair 10" 
pasr 10" 
pas? -,ou 
paw -.ou 
pasn :ou 
pas" 70" 

pas" :ou 

00+3000'I 
10-3005'2 
10-3000'5 
10-3000'L 
10-3000'b 
10+3000'E 
P0-300OI 
i@f30Cb'8 

30+300i'O 
DO+30CC.0 

LIOX 
1108 
1108 
Lion 

11q8 
1108 
LIOU 
1108 
1108 
LIOX 
LIOX 
1108 
1108 
1t08 
1108 
11d8 
1108 
1108 
1108 
LlOU 
11d8 
1108 
1108 
LIOX 
LlOX 

5108 
3108 



RO18 
R O l 8  
R O l 8  
R O l 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  
R 0 1 8  

R 0 1 9  
R 0 1 9  
R019 
R 0 1 9  
R 0 1 9  
R019 
R019 
R019 
R 0 1 9  
R019 
R019 
R 0 1 9  

R 1 9 0  
R 1 9 0  
R19B 
R 1 9 B  
R19B 
R19B 
R I  90 
R 1 9 B  
R 1 9 B  
R19B 
R 1 3 B  
R 1 9 B  
R19B 
Ri9B 
R 1 9 B  
R l 9 B  

C14 
c14 
C14 
RESW 
summi 
File 2 

% 
N 
0 
h 

F i s h  c o n s ' m p t i o n  lkg. VI! 
Other seafood c o n s m p t ~ o n  i:q/yr1 
Soil 1nqes:ion raze ig, 'yrl 
Drinking w a : e r  i n r a i t  Wsr! 
C o n : a m i n a a a n  f r a c r i o n  of drinking water 
Conramination fzactisn of household wa:er 
C0":amLnatron fracrlo" Of l lves toc :<  water 
Conzaminatian f r a c z i o n  of irrigation water 
Con:amination fraction of aquatic food 
Ccn:amination fraczran of plan: foad 
COntamlnatlO" f r a c t i o n  "f mea: 
Conramination fraction of milr 

Livestock fodder intake for meat ( i g / d a y i  
Livestock fodder intake for m r l k  i kg /day!  
Livestock wa-er 1n:are for mea: (L/dayl 
Livestock wa:er inzare f o r  1111 iL/dayi 
Livesrock soil intake l k g i d a y l  
Mass loading for foliar de?ositmn Ig/rn"31 
Depth of 5011 mixing l ayer  ( m i  
Depth of  roo:^ l m i  
Drinking water fractrcn from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

W e t  weight crop y i e l d  for ?ion-Leafy Ikg/m"Zi  
Wet weigh: c r o p  y i e l d  for Leafy ikq/m" 2 1 
N e t  weigh-. c r o o  yield for Fodder (kg/m"21 

rrowlng season f o r  Leafy (years! 
Growing Season for Fodder (years) 
Translocation ?ac:or for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor f o r  Fodder 
Dry F o l i a r  1n:erceptlan Frac: icn for ?ion-Leafy 

3 r y  Foliar Inrercep:rsn F r a c z i 3 n  far Fodder 

rrowing season for N o n - L e a f y  (years1 

Dry E o l l a r  1nterceprion t:ac:ion for Leafy 

,..,* n u _  Foliar 1n:ercep:lo" ?:ac:il" for Y o n - L e a f y  
we: Folia: 1nterceprron "LaC:lo" for Leafy 
We: Foliar Interception Frac:ion for Fodder 
Weathsring Rem?7a l  C3n5tan: for i ' e g e t a t l o n  

i-12 :onccntra:i?n in water lg /cm"3)  
; - I2  zin;enrra:iin I: con:aaina:ed s o i l  ( g i g )  
F r a C t r l "  If i Y g e t a - . l o n  carbo?.  f r 3 m  soil 

0 6 / 2  .. . e r s i o n  5 . 3  

not used 
not used 
3.650Ei01 
5 . 1 0 0 E i 0 2  
1 . 0 0 0 E i 0 0  
no: used 
1. OOOEiOO 
1.000Ei00 
no: used 
1.000Ei00 
1.00QEi00 
1.000Ei00 

6.aoo~ioi 
5.500Ei01 
5 .  SOGEiOl 

i.000E-01 
1.SOOE-04 
1.500E-01 
9.000E-01 
1.000Et00 
n o t  used 
1 . 0 0 0 E t 0 0  
1 . 0 0 0 E t 0 0  

7.000E-01 
1.500E+00 
1,130E~00 
1.700E-01 
2.500E-01 
8.COOE-02 
1 .030E-01  
:. O O O E i O O  
1 . 0 0 S E + 0 0  
2 . 5 0 0 E - 0 1  
2 . 5 0 3 E - 0 1  
2.'c:c-01 
i.5::2-01 
2 . 5 9 0 2 - 0 1  
2.TOOE-01 
2.003Z~01 

20: <sed 
70: ised 
no'. ;sed 
2 0 0 5  09:; 

1.6002+02 

5.4COEi30 
9.000E-01 
3.650Ei01 
5 . 1 0 0 E i 0 2  
1.000EiO0 
1 ,000Ei00 
1.000Ei00 
1.0OGEi00 
5.11002-31 

9.000E-0: 
1.000Et00 
1.000Ei00 
1.000Ei00 
1.000Et00 

DIETI51 I DIET151 
S U I L  
DWI 
FDW 
FHHW 
3.W 
FIRW 
FR9 
?PLANT 
FMEAT 
'MILK 

LKl6 
LSi 
MLF3 
Dl3 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 



Men" 

c14 
c14 
c14 
c14 
c14 
c 1 4  
C14 

STCR 
STOR 
STCR 
STCR 
STOR 
STOR 
STCR 
STCR 
STOR 
STOR 

R 0 2 l  
ROZl 
R021 
R021 
RO21 
n o 2 1  
RG21 
no21 
RGZl 
R O Z l  
n o 2 1  
no21 
no: 1 
no21 
R02 1 
no21 
no21 

TITL 
TITL 
T I T L  

SESRAD, 

File 

- 

- 
summary 

Parameter 

Fraction ef uege:atlsn carhen from a i r  
c-14 erasian layer ihicsness i n  soil ( m i  
c-14 e ~ a s i o n  fiJx rare frcm sail i l / s e c i  
c-12 e ~ a s i o n  f1.m ra:o f r m  soil il/secl 
Frac:ion o f  g r a m  I" beef ca:tle feed 
F r a c z i o n  o f  grain in mil:< caw feed 
DCF c3rrec:ion f a c z o r  f o r  gasecus f o r m  of C14 

Storage irmes of canzaminated foodstuffs ( d a y s ) :  
F c i l i i s ,  non-leafy vegetables. and grain 

M i l k  
Neat a n d  po~l:iy 
F i s h  
Crustacea a n d  molius<s 
*'ell uarer 
Surface wa:er 
Livestock fodder 

Leafy V e g e r a b l e s  

Thickness of b u i l d i n g  foundation (m) 
Bulk density of building foundation ig/cm**3) 
Total porosity Of the cover material 
Total porosity of the b u i l d i n g  foundation 
Volumetric water content of the cover ma:erial 
V o l i i m e t r i c  waier content of :he founda'ion 
D i f f ~ a s i o n  coefficienr for radon gas (rnisecl:  
I" c o v e r  material 
i n  foundation material 
in contaminated zone s o r i  

Radon vertical dimension of mining im! 
Average auilding ai: exchange rate i l l h r l  
Heiqht of t h e  aurlding iiooml i m !  

lor area :acta: 

EmanaZlny ? c w P r  3: 3 " - 2 2 2  ?as 
Enana'.ing s o w e r  of Rn-220 gas 

U d e r  of  graphical t i n e  p o i n t s  
M a x m m  nlmber  3: inregraTiOn ?01nt5  far dose 
M a n i m m  n m b e r  oi ~n:egration ?01n:s f 3 r  r i s k  

helow ground S u r f a c e  i r n )  

vsez 
input 

not used 
no: Jsed 
ncr J s e d  
ne:. u s e d  
no': u s e d  
 no^ used 
no: ased 

1.4GGEiOl 
1 .000E iOG 
1.000EiOG 
2.000EiOl 
;.'3OCE+OO 
7.000EiOO 
1.300Ei00 
I.OOGEiO0 
4 . 5 0 0 E t 0 1  

n o t  used 
n o t  ' x e d  
not used 
n o t  used 
n o t  used 
n o t  used 

no? used 
no: used 
no'. used 
n o t  u s e d  
no: used 
n o t  used 
ne'. ',sed 
no: .Jsed 
"0'. u s e d  
no'. >sed  

1524 
1: 

2 5 -  

! O S 5  09:i Faye 12 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH2CC7 
FHZCFL 

i F T S  
LYMhX 
Y Y W X  





Co-60 5.979E-02 0.0071 1.139E-07 3.0000 0.000Et00 0.0000 2.347E-03 3.3003 1 . 2 6 2 E - 0 :  a,:>:,> 
Cs-137 5.058EtOO 0.5975 6 . 5 6 9 E - 0 6  3.0000 0.000E+00 0.0000 8.773E-01 0.1035 q.6:lE-91 C.! :?;L  
Eu-152 6.031E-01 0 . 0 7 1 2  2.579E-06 0.0000 0.000E+00 0,0000 4.123E-04 0.4000 8.00iE-05 0.C3;I 
Eu-154 5.083E-02 0.0072 3.193E-07 0.0000 0.000Ei00 0.0000 5.596E-05 0.0003 ? . 0 8 6 E - @ i  0.0'2C: 
Pu-238 2.884E-07 0.0000 1.033E-04 0.0000 O.OUOE+OO 0.0000 1.772E-03 0.0002 .3 .54 lE-05 C . O C ! : >  
Pu-239 1.789E-05 0.0000 3.629E-03 0.0004 0.000Et00 0.0000 6.292E-02 0.0C74 :.2?3E-03 C.t;SZ 
P u - 2 4 1  2.882E-05 0.0000 5.350E-04 0.0001 0.000Ei00 0 . 0 0 0 0  1.106E-02 ' 3 . 0 0 1 3  2.230E-OC 0 . 6 3 ' 2 2  
Sr-90  7.930E-04 0.0001 5.936E-05 0.0000 0.000Ei00 0.0000 4 . 3 6 3 E - 0 1  0.0515 8 . P 0 6 E - 0 2  0. '3:C< -- =_ - - 
Total 5.781E+00 0.5836 1.053E-02 0.0013 0.000Ei00 0.0000 1.500E~00 0,1771 5 . S 9 2 E - 0 ;  2.1:1c 

Taral Dose Contributions TDOSEli,p, t i  for I n d i v i d i a l  Radiondclrdes 3.112 

AS mremfyr and F r a c t i o n  of Total Dose A: ~. = O.OOOEiOO \ ,e3cz  
Wa:er DependenL P a t h w a y s  

water F i s h  Radon P l a n k  t4ei. 
Radio- 
Nuclide mrern/yr  frac:. nrem/yr f r a c t .  m:em/yr frac:. mrem/yr  IraCL. rrr?rn.y: fra:.. 

Am-241 
Co-60 
Cs-131 
Eu-152 
Eu-154 
Pu-238 
Pu-239 
Pu-241 
Sr-90 

0.000Ei00 
0. O O O E i O O  
0.000Ei00 
0. OOOEiOO 
0.000E+00 
0.000Et00 
0.000E+00 
0.000E+00 
0.000E+00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000Et00 
0.00OE+00 
O.O00E+00 
0.000Et00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0 0 0 0  
0.0000 

0.000Ei00 
0.000Et00 
0.000E+00 
0.000Et00 
0.000Ei00 
0.000E+00 
0.000E+00 
0.000E+00 
0.00OEt00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0 0 0 0  
0.0000 
0.0000 
0.0000 

0.000E100 
0. OOOEtOO 
0 . 0 0 0 E t 0 0  
0.000E+00 
0.000Ei00 
0.000Et00 
0.000Et00 
0.000Ei00 
0.000Ei00 

0 .  0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

G . n O O E + G 3  
C.OOOE~0S 
0.000E.00 
0.000E*00 
0.000E~00 
0.000Et00 
0.000Ei00 
0.000Ei00 
3.000Ei00 

0.0,-- u ~ ~. 
0.01:1; 
0 . n i C C  
0.0000 
0 . 0 0 0 0  
0 . 0 0 0 0  
0.01100 
0 . 0 0 0 0  
0.0900 

_= =_= -- = - 
Total 0.000Ei00 0.0000 0.00OEI00 0.3000 0.000Ei00 0.0000 0.000Ei00 0.O000 C.:0OEiS3 0.' 
'Sum of a l l  wa:er independen: and d e p e n d e n t  pathways. 
RESRAD, v e r 5 1 0 n  5.3 T% Limit = 180 days 06/28/2005 09:25 Page 16 
Summary ; Combined Upper Areas and F i l t e r  Bed Areas R e s i d e n t  Farmer !no  a q r a t l i  :cod1 
File : ilombined_upper_areas_and_fll:er_bedare~~.rad 

Toti; Dose COntributiOnS TDOSE!i.p,tl f o r  Individual RadlonJzlldes I I I  
A s  m r e m / y r  a n d  Fraction o f  To:al Dose At L - 1.00CE1C0 ye 

water Independent Paziways (1nhala:ion exclddes r a d c n l  
::o.md Innaiarinn Radon Plan: Moa'- 

Radio- 
Nuclide rnrernlyr fract. nremiy: f r a c t .  mrern/yr f r a c t .  nremiyr Lrac:. a ren i j :  f:ac:. 

Am-241 4.426E-03 0 . 0 0 0 5  5.221E-03 0.0008 0 . 0 0 0 E t 0 0  0.0000 1.072E-01 0.0:3!: :.13iE-03 3.0' 
Co-60 5.242E-02 0.0064 9.983E-06 0.0000 0.000E+00 0.0000 2 . 0 5 8 E - 0 3  0. 
cs-137 4 .943EA00 3.5991 5.517E-06 3.0000 0.000Ei00 0.0000 8 . 5 7 2 E - 0 1  0. 
Eu-152 5.:25€-'31 0 . 0 5 9 4  2.543E-06 0 . 0 0 0 0  0.000E+00 0.0000 3.913E-04 0. 
Eu-154 5.522502 0.;059 2.951E-07 3.0000 O.OOOE100 0.0000 5 .172E-05  0.'1000 ;.@04E-05 0 .  
Pu-238 2.961E-07 0.0C03 1.025E-04 0.0000 0.000E100 0.000G 1.'58E-03 0.3332 3.512E-05, 5 .  
P~-239 1.789E-05 0.0000 3.529E-03 0.3304 0 . 0 0 0 E i 0 0  0.0000 5.292E-02 0.00'5 1.293E-02 ' 3 . '  
Pu-241 6.458E-05 0.000C 5.515E-04 0.0001 0.000Ei00 0.0000 1.144E-02 0.0314 2.218E-04 0 .  
Sr-90 7.729E-04 0.0001 i . 7 8 6 E - 0 6  0.0000 0.000Ei00 0.0000 4.253E-01 0 .C515  8.584E-Gi 0. 2 

Q2 - - - - -.  - 
N 
0 
"2 

0.000C 
2.000C 
0.0000 
0 .  OOOO 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

1 . 3  6 4 E- '3 1 
5 . 3 i i E - S i  
5.95-E+S; 
6.03-E-aI 
6 .090E-02  
2.191E-03 
7.717E-02 
1.358E-02 
5.515E-01 

' 3 . 0  1 5 > 
' 0 . 0 0 - 5  
5 . 8 2 :  i 
0.OT13 
0.0072 
0.0003 
0.0092 
0.0015 
0.0551 

: . 2 5 3E-0 5 5 . 3  0 0 0 
:.IIIE-04 0.?000 
1.4;FE-Cl 2.329 '  
2 . i :, F E-  C 5 '3 .10 0 0 
: . 4  z 5 E- : - '3 . l 3c 3 
!.15iE-07 3.0000 
1.84iE-05 0.lC00 
- . -44E-01 0.lCO0 
1.549E-02 0.1031 - 

1 . 6 8 3 E - 0 2  
4.04TE-C6 
3.37:E-fi: 
2.45iE-C5 
3.253f-05 
2.'61E-04 
9 . 8 8 4 E - 0 3  
1.797E-03 
2.23OE-04 

3.cc2c 
i.3CC3 
C.0C04 
C.2CC0 
r , . ccc ' J  
0.0000 
0. 'Or, 1 2  
'0.0002 
5 . 0 0 ( 1 ' 3  



. -- 



Am-241 0.000~100 0.0000 0.000E+00 3.0000 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.2003 3.000i+3: '9.2 I.:?CE+00 0.0000 
co-60 0.000Ei30 0.0000 0.000E+00 3.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Et03 0 . 0 0 0 0  0.300€+00 0.31 ~ . C C G E - C O  0.0000 

.CSOE+00 0.0000 Eu-152 0.000Ei00 0.0030 0.000E*00 0.0000 0.000Ei00 0.0000 O.OOOE1OO 0.0003 0 . 0 0 0 E * 0 3  ' 3 .  
Cs-137  0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E ~ 0 0  3.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0 . 0 0 0 0  0.000EIL13 0 . 0 0 ~  200EiJO 0.0000 

Eu-154 0.000Ei00 0 . 0 0 0 0  0.000E105 0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  9.000E+OL 0 .  30E~00 3 . 0 0 0 0  
PJ-238 0.000Ei00 0 . 3 0 0 0  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.000C i . J 0 O E + >  E+OO 0 . 0 0 0 0  
Pu-235 O.O00E+OO 0 . 3 0 0 0  0.00OEIOO 0.0000 0.000Et00 0.0000 0 .000E+00  0 . 0 0 0 0  '2.3117@€+3 'E-)O 0.0000 
Pu-241 0.000Ei00 0 . 0 0 0 0  0.300€+30 0.0000 0.000Ei00 0.0000 0.000E+00 0.3000 0.300E-0 €103 0.0000 
S r - 9 0  0.000E100 0.0000 0.3002100 0.0000 0.000E+00 0.0000 0.000E+00 0 . 0 0 0 0  2.JOOE-0 3 E 4 0  0 . 0 0 0 0  - - - - 
Total 0.000E*00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 ~0.0000 C.S00i+0 
'Sum of all water Independent  and dependent pathways. 
RESRIID, i ' e r s ion  6 . 3  T* Limit = 1 8 0  days 0 6 / 2 8 / 2 0 0 6  09~25 P a g e  18  
Summary : Combined Upper Areas and Filter Bed Areas Resident Farmer  (no  a q . ~ a t i c  food) 
File : c o - " i n e d _ u p p e r ~ a r e ~ ~ - ~ " d - f i l t ~ ~ - b ~ d - ~ ~ ~ ~ ~ . r a d  

T o i a l  Dose C ~ n t r i b ' d t i o n S  TDOSEII.F,TI for I n d i v l d J a l  R a d l ; n J c l l n e s  ( 1 1  in:: F*..?.'di-'s ( p i  
As mrem/yr and Fraction of Total Dose A L  : = 1 . 0 C 0 E 4 1  y e a z s  

Water Independen: Pathways i ; n h a l a t i o n  e x c l i d e s  :ad?ni 
Ground I n h a l a t i o n  Radon F l a n i  M e a l  ?Ill.. 

Radio- 
N u c l i d e  mrem/yr f r a c t .  rnrern/yr f r a c t .  mrern/yr frac;. mrem/yr f r a c i .  mrem/yr lrac: .  m r e n ' y r  t r a c t .  

Am-241 4 .260E-03  0.0006 5 .987E-03  0 . 0 0 0 3  0 . 0 0 0 E t 0 0  @.0000 1 .032E-01  0 . 0 1 5 7  1 .060E-03  0 . 0 0 0 2  5.048E-05 0 . 0 0 0 0  
Co-60 1 .604E-02  0 . 0 0 2 4  3 .055E-08  0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 6.298E-04 0 . 0 0 0 1  3 . 3 8 7 E - 0 4  0 . 0 0 0 1  1.080E-05 0 . 0 0 0 0  
Cs -137  4 . 0 1 4 E t 0 0  0 . 6 1 0 1  5 .293E-06  0.0000 O.@@OE+OO 0 . 0 0 0 0  6.96ZE-01 0.1058 6.088E-01 0.0911 1 .988E-01  0 . 0 3 0 2  
Eu-152 3 . 5 8 3 E - 0 1  0 . 0 5 4 5  1.552E-06 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  2 .449E-04  0 . 0 0 0 0  4.-54E-05 
Eu-154 2 .755E-02  0 . 0 0 4 2  1.452E-Gn 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  2 . 5 4 4 E - 0 5  0 . 0 0 0 0  4 .531E-06  
Fu-238 2 . 5 6 4 z : - 0 7  0 . 0 0 0 0  9 .543E-05  0.0000 0.000E~00 0 . 0 0 0 0  1 . 6 3 l E - 0 3  0 . 0 0 0 2  1 . 3 6 4 E - 0 5  
Fu-235 1.18%-05 0 . 0 0 0 0  3.627E-53 0.0006 0.000E+00 0.0000 6.289E-02 0 . 0 0 3 5  1 . 2 9 2 E - O i  
Pu-241  3.141E-04 0 . 0 0 0 0  8.088E-04 0 . 0 0 0 1  0.000E+00 0.0000 1.40lE-02 0.002l i.ll5E-04 
S r - 9 0  6 . 1 4 0 E - 0 4  0.0001 4.59iE-05 0.0000 0.000Et00 0.0000 3.379E-01 0.0514 5.820E-02 0. 

T o t a l  4 . 4 2 2 E i 0 0  0.6720 1.053E-02 0 . 0 0 1 6  0.000Et00 0.0000 1.217Ei00 3 . 1 5 4 9  5.80OE-0:  0.1134 L.:92E-01 3 . : 3 3 3  

~ 

- -  -- - 
T a z a l  Dose Contributions TDOSEii,p,tl for Indivrdi la l  Rad1l.n; 

As m r e d y r  and F r a c t i o n  o f  Tola1 Dose A'L 1 = : 
Water D*penden: F a i h w a y s  

xater F:sh Radon Flan4- ?loa [ L I S  
Radio-. 
Nucliae mremtyr f r a c t .  mzemiyr fract. x e r n / y i  frac:. mrern/yr trac: .  m e w y r  C : a z ' ~ .  

Am-241 0.000E+00 0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 0.000Ei00 C.C300 0.0~30E+'90 0. 
Co-60 0.000Ei00 0.0000 0.000E103 0.0000 0.000E+00 0.0000 0.000E+00 1.3333 
Cs-137 I . O O O E i 0 0  0 . 0 0 0 0  0.000Ei03 3 . 0 0 0 0  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  S.000E-00 0 . 9 C  
Eu-152 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOELOO '3.30 
Eu-154 0.000Ei00 0.0000 5.000EiOC 3.0000 3.000E+00 0.0003 0.000E~00 C.CO32 
~ - 2 3 8  O.OOOE+OO o.0000 mo.m900E+0~ 1.00oo O . O O Q E ~ ~ D  c.0003 O . O O O E ~ O S  O.OCSC 

W Pu-234 0 . 0 0 0 E i 0 0  0.0000 0.0OOELDD '3.C000 3 . 0 0 0 E t 0 0  0.0000 0.000E100 0.000C 
Iy 
Uc Fu-241 0 . 0 0 0 E i D 0  0 . 0 0 0 0  0.030E~00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0 .000E-00  0.0COC 
m Sr-50  0.000Ei00 0.0000 (I.OOOEt00 3.C300 0.000E+00 0.0000 0.000Ei00 0 . l C C C  C. .OOGEaO, N - 

1.34-E-;1 3 . 0 : - 2  
4.283E-02 0.0555 
6 . 4 9 i E * 0 0  0.8281 
5 .164E-0 ;  3 . 0 5 5 5  
4 . 8 0 ' E - t i  0 . 0 0 6 :  
2 .13PE-03  1.30i3 
' . i T C . E - 5 2  ; . 0 3 9 5  
1.5lOE-Oi 3 . 3 ' 3 1 9  
5.108E-0; 0.0652 

7 . 8  38E* 0'3 1 . 0 00 3 



- - 
Total 0.000Ei00 5.0000 0.000E+OO 0.0300 0.000Ei00 0.0000 0.000EIOO 3.0COC 
'Sum of all w a t e r  l n d e p e n d e n r  and dependen: pathways. 
RESRAD, Vers i3n 5.3 T'r I m i _  . '  ' -  = 180 ' days 0 6 / 2 8 / 2 0 0 6  09:25 ?age 19 
S ' m a r y  : combined Upper Zreas and Filter Bed Areas  R e s i d e n t  Farmer Inn a q l a t i c  iced' 
File : combined "'per areas and f i l t e r  bed areas.rad 

~ - -  -~ - 

To:ai 0350 COntribUtlOnS TDOSE(l,p.tI f o r  I n d l v l d a l  Radlondclldes (1' ?n3 
AS mrem/yr  and Fraczion of Total Dose i: : i 3 . C 3 3 E i S I  : , e a ~ s  

Water Independent Pathways IInhalaiion e x c l ~ d e s  r i d o r , '  
Z r o i n d  Inhaiarion Radon P l a n t  Mea.. '411s 

Radio-  
Nuclide mremlyr f r a c t .  rnremlyr frac:. m r e m / y r  f r a c t .  mrernfyr Crac t .  m r e m j y r  Icac'. .  IrLm/yr frac:. 

Am-241 3.914E-03 0.0010 5 . 5 0 0 E - 0 3  0.0013 0.000E+00 0.0000 9.477E-02 0.0232 9 . 7 4 3 E - 0 4  - - 0.0000 
Co-60 1 . 1 5 5 E - 0 3  0.0003 2.iOOE-09 0.0000 0.000EiOO 0.0000 4.535E-05 0 . 3 3 C 3  2 . 4 3 3 E - 0 2  C .  E - 0 6  3 . 3 0 0 0  
Cs-13> 2 . 5 2 8 E i 0 0  0.618' 3 . 3 3 4 E - 0 6  0.0000 O.GOOEi00 0.0000 4 . 3 8 5 E - 0 1  0.10:3 3.334E-Oi C E-811 3 . 3 3 0 6  
Eu-152 1.i65E-01 0.0310 5.519E-0- C.OOOO 0.000Ei00 0.0000 8 . 6 4 7 E - 0 5  O . C C . 0 3  l.5;8E-S5 0. SE-'3' 0.0000 

44E-08 0.0000 
Pu-238 i.274E-07 0.0000 8 . 1 4 5 E - ? 5  0.0000 0.000Ei00 0.0000 1.397E-03 0.C003 2 . 3 7 1 E - 0 5  19E-07 0.0000 
Pu-239 1.787E-05 0.0000 3.623E-03 0.0009 0.000Et00 0.0000 6.28iE-02 0.0154 i.291E-03 
Pu-241 5 . 6 7 6 E - 0 4  0.0001 9.378E-04 0.0002 0 . 0 0 0 E i 0 0  0.0000 1 . 6 1 8 E - 0 2  0.3040 1.922E-04 
Sr-90 3.682E-04 0.0001 2.156E-06 0.0000 0.000Ei00 0.0000 i.026E-01 0.0496 4.089E-02 

Total 2 .667Et00  0 .6525  1.015E-02 0.0025 0.000Et00 0.0000 8.164E-01 0.1998 4.269E-01 0 . 1 3 4 5  1.3,4E-01 0.0336 
- - - - 

Total Dose C o n t r i b U A o n s  TUOSEii,p,t) for Individual Radiondclrdes j i l  and  ia:hvays I ? )  
As mrem/yr and Fraciion of Total Uose XL . ~ 3 . ? 0 0 E A O :  y e % : s  

Water Dependent Paihways 
Water Fish Radon elan: Mea: M l i . .  

Radio- 
Nuclide mrem/yr fract. rnrem/yr f rac; .  mrem/yr f r a c t .  mremfyr frac:. r n r e m i y r  r r a z . .  "rern:yr f r a C z .  

Am-241 ,000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 O.OOOELOO 
m - 6 0  . o n o ~ + o o  G.OOOO O.OOOE+OO o.oooc O.OOOE+OO o.0000 o . o a o ~ + o o  o.0000 O.OOOE+OO 
cs-137 ,300Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Et00 0.0000 3.300EtOO 
Ea-152  ,300EiOO 0.0000 0.000Ei00 0.0000 0.000E100 0.0000 0.000Ei00 0.CC00 2.j03Ei00 
Eu-154 ,030Ei00 0.?000 3.300Ei00 0.0000 0.000EiCO 0.0000 0.000Ei00 @.COO0 3.200E* 'O0 
f u - 2 3 8  . O C O t + O O  0.3000 9.S3CEIOO 0.0000 O . O O C E ~ 0 0  0.0000 0.000Ei00 ' 3 . C 3 3 0  
P~-239 0.000Ei00 0.3000 0.0OOEi30 0.0000 0.00OEiOO 0.0000 0.000Ei00 0.200s 
Pu-241 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 3.300Ei00 0.C000 ,3.000E+00 
Sr-90 0.000ii00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000EiOO 0.0000 O . O C O E + O O  C. 

Total 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00OEiOO 0.0000 5.000EL00 ; . ' Z ' O 0 0  3 . 3 ' 3 C F A 5 C  
'Sam o f  all wazer independen:  and dependent pathways. 
RESRAD, .;ers1cln 5.3 T* L i r n i r  = 180 days 06/2@/23C5 O 3 : Z 5  Faqn ZC 
Summary : Corrbmed Upper Areas and F11 er  Bed Area5  Xesrdent rarmer l nc  aqia ' . ic 
F i l e  : c m a i n e d  - apper ~ areas-and ~ fil er_bed_sreas.rad 

-- 

- - - 

a 

i.488E-02 3 . 0 0 3 6  
8 . 9 1 8 E - C P  j.0000 

2.935E-02 0 . 0 0 1 2  



Water I n d e p e n d e n t  Pazhways 1 I n h a l a : m n  e x c l u d e ;  r a d c n :  
G r o l n d  I n h a l a t i o n  Radon Plan :  Yea: M;:: 

R a d i o -  
N u c l i d e  mrem:yr f r a i r .  mrem/y: f r a c t .  olem/yr frac:. m r e m / y r  Crac:. mrem :,r [:at.. 7:"71fr rrac: .  

Am-241 
Co-60 
cs-13: 
€3-152 
Eu-154 

2.309E-03 
1 .iSiE-Oi 
5.012E-01 
3 .  N6E-03 
2.794E-05 

u . 0 0 3 2  
0.0000 
0 . 5 4 4 6  
0.0035 
0.0000 
0.3000 
0.0000 
0.0006 
0.0001 

0 . 5 5 2 1  
I= 

4. i 8 5 E - ? 3  
2.233E-L3 
6.609E-3: 
1.459E-03 
1 . 2  04E-13 
4 .5 -7E-05  

1.0044 
0.0300 
0.0000 
0.3000 
0.0000 
0.0001 
0.0039 

0.000Et00 
0.0002+00 
0.000E*00 
0.000E+00 
0.000Et00 
O.O00E+OO 
0.000Ei00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.''55 
0.00C3 
0 . 0 3 4 4  
0 , 83 0 0 L: 
0 . ' 3 0 0 ' >  
0 . 0 0 0 3  
0.13580 

- . 2 5 4 E - C 4  " .... 
b... " 3 . 0 3 3 3  

3 , 3 0 '3 C 
5 . 0 2 ' 5  
C . C O C C  
C.0005 
0.0005 
0.0005 

' .044E-02 
4.541E-09 
8 . 5 9 3 s - 0 2  
2 , 2 6 0 5 - 0 6  
2.110E-08 
8.02:E-04 
6 258E-02 
1.310E-02 
3.383E-02 

2 . 6 8 3 E - 0 1  

Pu-238 
Pu-239 
Pu-241 
S r - 9 0  

Total 
- 

1.30lE-01 
1.780E-05 
5.624E-04 
6.146E-05 

5.082E-01 

3.609E.-03 
>.947E-04 
4.602E-07 

8 , 5 3 1 2 - 0 3  

0.0009 
0.0000 

0.0093 
_= 

0,0000 
0.0000 

0.0000 
~ __ 

0.0149 
0 . 0 3 6 8  

0.2915 
- 

0.0000 
0 . 0 0 2 2  

0 . 0 2 9 2  
- 0.000Ei00 

0 . 0 0 0 E i 0 0  

0.000E+00 

1 . 4 1 9 2 - 0 4  
5.828E-03 

P .  5025-02 

To:al Dose tSntributionS T D O S E l i . p , l l  f o r  I n d i v r d a ;  R a d l c n , c l r d e s  a7. i  
A s  rnrernlyr a n d  F r a c t i o n  o f  To:al Dose A: '. = ;.0COEL02 y~a:: 

Waier Dependen t  P a t h w a y s  
w a t e r  F i s h  Radon Plant Meal  MI;.. 

R a d i o -  
N u c l i d e  mrem/yr f r a c t .  mremlyr fraci. mrem/yr  f r a c t .  mrem/yr C r a c t .  mremlyr trac: .  nremljr irac: .  

Am-241 0.000Ei00 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000€+00 0.0000 0.000Et00 0 , 0 0 0 0  C.OOOE+OO 0.0000 ,3.000E+OO 0.C000 
Co-60 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000Ei00 0.0000 0.000Et00 
Cs-137 0.000Ei00 0.0000 G.DOOEt00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOELOO G O E i G O  0 . 0 0 0 0  
EU-152 0.000~+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.COOEiOO 3OEIOC 0 . 3 0 0 0  
Ea-154 0.000E100 3.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.00'30 0.03CE-130 2 .  ELOC c . :000  
Pu-238 0.000E+00 0.5000 0.030Et00 0.0000 0.000E100 3 . 0 0 0 0  3.030EiCO 0.0000 ?.;CGL~00 3 .  
PU-239 0 . 0 0 0 s i 0 0  0.0000 0 . 3 0 0 ~ + 0 0  0.0000 0.000Et00 0.0000 0.00UE~00 0.0C00 : . 000E+SO 0. 3 E + C O  C.:000 
PU-241 0.000~+00 0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000E+00 0.0000 ~C.0002*00 0. 3E-00 0.:000 
Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EtOO 0.0000 0.000Et00 0.0000 0.000Ei30 0. '. , ,32+00 0.3000 

Total 0.000Et00 0.000S 0.00OE~GO 0.0000 0.000Ei00 0,0000 0.000EiOC 0.0000 ' J . P 3 C E L 0 0  k . .  
'Sum of all wa:er independent and d e ? e n d e n t  pathways. 
R E S m D .  V l e r s i x  6 . 3  Tb L l i r i :  = 1 8 0  days 05/28/2006 0 9 : 2 5  F a ~ e  2 :  
Sdmmary : Combrned Uppe: Areas and Filter Bed Area5 Residen: F a m l l r  In: a q x a  
File ; conkined-ipper - areas -~ and f i l l e r  - -  bed  areas.rad 

- - -- - 

T o t a l  Dose c o n t r i b u t i o n s  TDOSEli,p,:l f o r  I n d i v i d u a l  Raaicn~clides l i i  la'.irw.ays I ? )  
AS mremly;  and  Fraction of T o t a l  3 c s e  A: : ~ 1 . : 4 0 E + 0 2  y e ~ r s  

W a t e r  Independen :  ? a t h w a y s  IInhalaLlan exclddes r a d o n :  
Gr3ar.d I n h a l a a o n  Radon Pia" ' .  Mea: !,I12 

Radio-  
N u c l i d e  rniem/yr  frat:. m r r m / , r  f r a c t .  mrern/yi  fract. rrem/yr Lrac'.. mren, ' I r  C r a : ~ .  :rr?T, j :  CrdC'.. 

Am-241 2.742E-03 0.0039 3.849E-03 0.0054 0.000Et00 0.0000 6.639E-02 G.SY35 5 . @ 3 ? 2 - 0 4  
C o - 6 0  1.834E-08 0.0000 3.492E-14 0.0000 0.000Et00 0.0000 1.200E-10 0.0000 ? . P i l E - l C  ' 3 .  
Cs-137 3.62-E-01 0.5116 4.782E-07 0.0000 0.000Ei00 C . 0 0 0 0  5.290E-02 0 . C 8 3 :  E . 5 0 0 E - 0 2  0.C 
€2-152 1.595E-03 C . 0 0 2 2  7.085E-09 0.0000 0.000Ei00 0.0000 1 . 0 9 0 E - 0 6  0,0000 2.liiE-0- 

2 
N 
09 
m 

w 

mremlyr : r ac r .  

8.925E-02 0.0910 
1.230E-01 0.0000 
6.894E-Ol : . ' 4 5 3  
3.3095-33 C.0036 
2 . 2 3 6 E - c i  5 . 0 0 3 3  
9.91-5-04 i.0011 
. * 3 4 E - 0 2  5.0843 

1 .735E-02  0 . 0 1 8 9  
4 . 2 7 5 E - 0 2  0 . 0 4 6 5  

9.204E-21 i.30383 

_. 

-- 

53.1 



Eu-154 7 . 6 0 " € - 0 5  0.0000 
Pu-238 i.170E-0' 0.0000 
Pu-239 l.ii9E-05 0.0000 
Pu-241 5.330E-04 0.0008 
Sr-90 4.298E-05 0 . 0 0 0 1  
==_ - 
Total 3.6'6E-01 0.5185 

79'  

Water 
Radio- 
Nuclide mrem/yr f r a c t .  

3.993E-11 3.0000 0.000Ei00 0.0000 6.998E-09 0 . : 3 0 3  1 . 3 5 8 2 - 0 9  z .  
4.186E-05 5 . 0 0 0 1  0 . 0 0 0 E i 0 0  0.0000 7 . 1 7 9 E - 0 4  4.0013 1.4752-0c 3 .  
3.506E-03 3.13051 0.000Et00 0.0000 6 . 2 5 3 E - 0 2  0.ci882 1.265E-03 0. 
7 . 5 0 9 E - 0 4  C . . ' O l l  0.000Ei00 0.0000 1 . 2 9 5 E - 0 2  0 . 0 1 8 3  1 . 2 3 6 E - 3 4  2 .  
3.217E-0' 0.0000 0.000Ei00 0.0000 2 . 3 5 5 E - 0 2  0 . 0 3 3 4  4 . - 7 3 E - 0 2  0 .  

8.249E-33 '2.0116 O.COOEi00 0 . 0 0 0 0  2 . 2 9 1 E - 0 1  0 . 3 2 3 2  6.1892-32 C . i Q - 7  

:a: Dose Z a n t i i b 3 t i o n s  TDOSE(r,p,:I f o r  i n d i v r d d a l  R a d i o n , > c l - d e s  ( A ,  an5 

- - 
45 mrem/yr  and F r a c t i o n  rf Tatal Dose A: '. i 1.140EiGZ yea:' 

Water Dependen t  P a t h w a y s  
FlSh Radon Plan: Mea. 

rnremlyr  f r a c i .  mrem/yr  f r a c t .  mremlyr f i a c i .  mzem,y: t r a c i .  

3.000E+00 0.0000 0.000E*00 0.0000 0.000Ei00 0.0000 0.000Et00 0 . 0 0 0 3  css  
0 . 0 0 0 E ~ 0 0  0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0 , 0 0 0 E i 0 0  0 . 0 0 0 0  0.000E+00 0 .0CC.2  '022 
0 . 0 0 0 E + 0 0  0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Ei00 0.0000 0.003Ei00 0.0000 . 3 s c s  
0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0 . 0 3 0 E i 0 0  0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E * 0 0  0 . 0 0 0 0  
0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E t 0 0  0.0000 
0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.00 i 0.0000 

Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.OlOE+00 0.0000 -- - - -- 
Total 0.00OE10O 0.0000 0.000Ei00 0.0000 0.000EtOO 0.0000 0.000Ei00 0.0000 0.000Et00 0.~3000 
'Sum of all water i n d e p e n d e n t  and dependent pathways .  
RESRAD, V e r s ~ o n  5.3 T* Limit = 180 days 0 6 / 2 8 / 2 0 0 6  0 9 : 2 5  P a y e  2 2  
Summary : ComDined Upper A r e a s  and F i l t e r  Bed Areas  Residen: Farmer I n o  a i j i a : * r  
File : cO"Dined_upper_are.3S_and_fil~er_bed_areas.rad 

Co-60 
c s - 1 3 7  
E u - 1 5 2  
€,-I54 
Pd-236 
P u - 2 3 9  
Pu-241  
Sr-90 

Tozai Dose C o n t r i b u t i o n s  TDOSE!l,p.:I for i n d i v i d j a l  RadionJclldes i l l  a x 0  ka:hia;s 131 
As m r e m / y r  and Fraction of Total Dose A: : = 3 . 0 0 0 E i 0 2  y e a r s  

Water I n d e p e n d e n t  Pathways  ( I n h a l a i i n n  e n c l d d e s  radon) 
z r 3 " d  1nhala:;on Radon Plan: Mea: K l l i  

Radlo- 
Nuclide m r e m / y r  f r a c t .  mrem/yr fract. mremlyr crac'.. mremlyr rrac'.. -- ira::. -:""'}' f r l c : .  

A n - 2 4 1  1.243E-C3 0.00516 1.-4'E-03 3 . 0 1 3 5  0.000Ei00 0 . 0 3 0 0  3.023E-02 3 . 2 3 3 5  
,330E-19  0 . 0 0 0 0  6 . 2 4 5 E - 2 5  0.0000 0.000EtO0 0 . 0 0 0 0  l.700E-20 0 . 0 0 0 0  
, 9 2 3 E - 0 3  0 . 0 3 8 0  6.491E-09 0 . 0 0 0 0  0.000ii00 0.0000 8 .537E-04  0 . 0 0 5 6  



As n r e m l y r  and Fraction of T o r a l  3056 A: '. = 3.820iE*l2 h e a r 5  
Waiei Dependen: Pa:"lays 

tiazer F i s h  Radon Plani ilea. 
Radio- 
Uucllde mremlyr fract. mrem!yr fract. mrem/yr fract. mremlyr irac:. m r e n . y r  :rat.. 

A n - 2 4 1  0.000E100 0.3000 0.000Ei00 0.3000 0.000Ei00 0.0000 C.OOOEi00 0.0000 3 . 0 O O E i  
Co-60 0.000Ei00 3.0000 O.SUOE100 0.0000 0.000Ei00 0.0000 0.000Ei00 0.3400 3.000E+ 

Eu-152 0.000Ei00 0.0000 S.000E100 0,0000 0.000Ei00 0.0000 C.O@OE+OO 0.0000 C.OOOE* 
Eu-154 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.3000 0.000E* 
Pu-238 0.000Ei00 0,0000 0.000EI00 0.0000 0.000Ei00 0.0000 3.000Ei00 0 . 3 3 0 0  3.SOOEi 
Pu-235 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0300 0.0OOEtOJ 0.iC 
Pu-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.OCO0 0 . 0 0 0 E i 0 0  0.0000 0.000E* 
Sr-90 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0 . 0 3 0 0  J.L70'3EA 

Total 0.000Ei00 0.0000 O . O O C E + S O  0.0000 3.000Ei00 0.0000 0.000Ei00 0 . 3 2 5 0  2 . 3 ? O Z + 0 ' 7  2 .  
'Sum of all water inderendenr  and dependent aa'hways. 
RESRIID, Vers ion 6 . 3  T% iimi: = 180 days 06/26l2006 0 9 ~ 2 5  Page 23 
S a m a r y  : Combined U p p e r  A r e a s  and Fllier Bed A r e a s  Xesident farmer ( n o  aqu5:lc f e z d l  
File : comDlned_'~pper~areas_~~d_frlter_bed_areas.rad 

- 

Total Dose Contributions TDOSE(i,p,t! for Individial Radionuclides 1 1 1  a n d  Pakhways I ? !  
As rnrem/yr and Fraction of Total Dose A: : = 7.810iiCZ years 

Water Independent Pathways [ I n h a l a t i o n  excludes radon! 
Ground Inhalation Radon Plan( Mea: Milk 

Radio- 
Nuclide mremlyr  f r a c t .  mrem/yr fract. m r e m l y r  frac:. mremlyr CracZ. mrem;yr  iiic:. rr:em:jr fr3CZ. 

A n - 2 4 1  1 . 6 8 3 E - 0 4  0.0000 2.269E-04 0.0000 0.000Ei00 0.0000 4.071E-03 0.0008 4 . 5 8 5 2 - 3 5  ' 3 . ~  

Cs-137 7.295E-08 0.0000 5.524E-14 0.0000 0 . 0 0 0 E 1 0 0  0.0000 1.266E-08 0.0000 i.107E-OR E-835 6. 3 0 C 4  
Eu-152 1.322E-18 0.0000 5.905E-17 0.0000 0.000E+00 3.0000 3.444E-16 0.0000 6 . 6 8 4 E - 1 -  3 .  
Eu-154 l.lllE-28 0.0000 0.000EtOO 0.0000 C.O00E+00 0.0000 1 . 0 2 2 E - 3 1  0.0000 : . ? 8 4 E - 3 2  0. ;.20SE+SO 0.100C 
Pu-238 4.667E-05 0.0000 2.18OE-07 0.0000 0.000E+00 0.0000 3.713E-06 0.0000 -.'31E-O@ ~. 5 %E-0 9 C . 30CO 
Pu-239 1.7l6E-05 0.3000 3 . 4 7 5 r - 0 3  0.000: 0.000Et00 0.0000 5.026E-02 3.0123 1 . 2 3 8 E - 0 1  

Sr-50 1.683E-12 0.0000 1.250E-i4 0.0000 0.000Ei00 0.0000 9.259E-10 0.0000 i . 3 6 6 " E - i O  

Total 2.183E-34 4.0304 3.-4,3-33 0.0007 C.C00E+00 0.0000 3.513E-02 2 . 2 1 2 3  l . 2 9 2 E - 0 '  5 . ~  

Co-60 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Ei00 0.0009 0 . 0 3 0 E i 0 0  5. 'EA00 0.;cos 

- 
To:ii Dose C o n t r i b , ~ L i o n s  TDOSEIl.p.tI f o r  I n d l v l d i a l  R 3 d 1 o n l C I - a e S  1 1  

.as mremlyr a n d  Fraction of T 3 i a l  Dose R L  L ~ - . 9 : O E A P L  i r l i :  
Kiater 3e?enden'. Fa:i 

Nate r  ? i s h  Radon Plan: Plea :.:A:< 
Radio- 
N ~ c l l d e  mremiyr Irac:. r;em/yr frat:. mremlyr  t r a i t .  mrernlj'r irac: .  mremiyr Lra'::. ?:ir,?r i r a c l .  

Am-241 4.292€+00 0 . 8 j 2 1  0.300Ei00 0.0000 0.000Ei00 0.0000 6 . 4 0 2 E - 0 1  0.12>1 3.594E-822 83. :. i:lE-'34 0 . ? 3 0 1  
-.033E-m30 3.13000 
~8.0,23E.'X 2 .0000 

Ca-60 0 . 0 0 0 E i 0 0  0.000C 0.000Ei00 0.0000 0.000Et00 0.0000 0.300Ei00 0.3000 0.000E4OC 0 .  
Cs-137  0 . 0 0 0 E t 0 0  0.000C 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0009 C.'I00E+OC 0. 

2 
N 
09 
0 

.A 

3.828E-02 2 . 2 5 5 :  
4 .  603E-15 2 .  0003 
6.'-OE-G2 0 . 0 5 2 2  
9.543C-0' :.GO03 
3.264E-I2 3.0000 
2.033E-04 C . 0 0 1 5  



Eu-152 
Eu-154 
Pu-238 

O.CO@E+SO O.JL700 0.000Ei30 C.0000 0.000EiOO 0.00'30 0.300Ei00 
0.000E-OI? 0.0000 3.0OOEi00 0.0000 0.000Ei00 0.0000 0.000EiOO 
0.000E+00 0.0000 0.000Ei'lS I l .C '300  0.000Ei00 0.0000 0.000Ei00 

Pu-239 2 . 7 6 8 E - 2 3  3.0000 i.00OEi03 0.0000 0.000Ei00 0.0000 4.094E-24 
T i l -241  1.-24E-02 3 . 0 0 3 1  C.COOEIO0 0.0003 C.OOOEiC0 0.3000 2.459E-03 
Sr-90 T.il :0F+00 0.0000 0.000E130 0.0003 C.000Ea03  0.00017 0.000Ei00 

T o t a l  Dose C o n t r l b u t i o n s  TDOSE(i.p,:! f o r  I n d l v r d ~ a l  R a d l a n J c i i d e s  t - I  afic 
A s  m r e m / y r  and Frac i o n  o f  Total Dose 

Water  Independen ?a:hways (Inhala 
Grcund :nhala:l,n Radon P i a n :  

Radio- 
l l u c l i d e  rnremlyr frac:. mrem/yr f r a c t .  mrern/yr  trac:. mremlyr :;art. m ir.?cr 

m - 2 4 1  i.a6z~-os O.OOOO ~ . 9 7 8 ~ - 0 5  O.OOQQ O.OOOE+OQ o.000: 1.706~-03 3.000' 2.14:~-05 c . j o '  
CO-60 o.aao~+oa :.aooa ~.:OOE+OO a.aoo: :.OOOE+QO o.o:oo O . Q Q O E + O O  c.0000 O . ~ O O E + O U  0 . 0 0 ,  
CS-137 4.62a~-i: :.oaaa 6.:91~-16 o.aao: O.QOOE+:O o.ooao 8 . 0 1 2 ~ - 1 1  o.aooo 7.0:7~-11 0.00 
~ " - 1 s ~  i.477~-23 a.aaaa 9 . 7 6 6 ~ - 1 7  a.oaoa a.o:aE+:o a.aoaa 3 . 3 9 6 ~ - 1 6  o.oaoo 6.590~-17 O.OOOG 
E"-154 a.:aoE+:: o.aoaa o.aaa~+o: o.oaao ~.:OOE+OQ a.o:aa a.:noEt:a a.aoa: :.oaa~+oo 0.0000 
~ ~ - 2 3 8  6.171~-09 o.:aao 4 . 2 4 1 ~ - : 8  a.aoaa ~.o:oE+:: o.:oao 7.151~-07 :.a:oo 1 . 5 6 1 ~ - 0 8  a.:oao 
~ " - 2 3 9  i.s96~-05 :.o:a: 3 . 4 3 3 ~ - 0 3  o.aa13 a.:aaE+ao o.o::o 5 . 9 5 3 ~ ~ 3 2  0.0234 1.223~-03 0.3005 
pU-241 i.;i0~-05 O.:OQQ i.756~-05 o.oo:: O.~:OE+OO o.oooo 3.311~-04 o.0001 4.107~-06 3.300 

~ 

Sr-90 6 .222E-15  0.0000 4.658E-17 0.0000 F.OOOEi00 0.0000 3.424E-12 0.0000 5.91iE-l~? C . 3  

An-241 i.'83E+00 0.'025 
Co-60 0.300EIOO 0.0300 
Cs-i37 0.000Ei00 0.0000 
Eu-152 0.000E+00 0.0000 
Ea-154 0.000Ei00 0.0000 
P ~ - 2 3 8  0.300Ei00 0 . 0 3 0 3  
PJ-239 1.130E-17 0 . 0 0 0 3  

- - - 
Total 1.013E-04 0.0000 3 . 5 4 1 2 - 0 3  0.0014 0.000Ei00 0.0000 6.157E-02 0.0242 1.249E-01 S.;::! :.?K?E-05 0 . 3 0 : 3  

Total 205e ContribUtiOnS TDOSEll,p,Ll Cor I n d i v i d 2 a l  Radlnndcllnes ( 1 1  a n 3  
As m r e m / y r  and Fraction o t  Total Dose A: I - 1 . 3 0 0 E A 0 1  y - ~ i r ~  

Water Dependent P a i h w a y s  
water Fish Radon Plan: 14ea 1 

trac:. nrem/y: rrac:. mrem,y: t rac: .  =rem :Jr I r a : ~ .  
R a d i o -  
Nuclide rnrem'y; fracz. m r ~ m '  

.030E+00 0.000C 0 . 0 0 3 E i 0 0  0.0000 2.752E-83: 0.1350 

.000E+C3 :.0000 C.O0:E+00 0.0000 0.000E1C0 0.0000 

. G ~ O E & O O  o.oooo o . a a o ~ + a o  o.0000 ~ . o o a ~ + o o  O . O O O O  

. Q O O E + C ~  O.OCOO o . o o a ~ + o a  0.0000 O.OOOE+OO o . m o o  C . O O O E -  
,000E103 0.0000 0.030Ei00 0.0000 0.030E1CO 0.000C 0.i30i- 
. S 3 0 E A C 0  3.00C0 0.000Ei00 0.0000 0.0COEI30 0.'30'10 C . C 3 0 E *  
.SOOE+00 0.0000 80.000E+00 0.0000 1.136E-18 lC.003'3 

Sr-90 0.000Ei00 0.0000 3.000EI00 3.0000 @.000E+00 0.0000 0.000Ei00 0.0000 

Total 2.140E+00 0.8400 0.000E+00 3.0000 0.000Et00 0.0000 3.291E-01 0.1202 
'Som o f  a l l  water independen: and dependent pathways. 

~ " - 2 4 1  3.502~-01 0.13-5 ~ . ~ O O E I C ~  0.0000 ~ . O O O E + O ~  0.0000 ~ . 3 8 6 ~ - 0 2  o . c . 2 1 :  - - - = 2 
% 
!2 
m 

Zcri 

nren/yr rrac:. 

2.429E-04 0.0001 
0.000E+CO 0.0000 
3 . 1 5 1 E - 1 3  0 . 0 0 0 0  
2 . 1 3 i ~ - i i  o.o:oa 
a.o:oE+aa o.o:aa 
i.o43~-oi a.oo:a 
9.351E-03 0 . 0 0 3 7  
4.752E-05 0.3000 
1.79iE-ii 3 . 0 0 0 3  



RESRAD, Veiiicn 5.3 T'i Limit = 13 '3  days 05/28:2006 0 3 : 2 5  Paue 25 
Summary : Combined 'J32-s: Arias and Filter Bed Areas Reside": Farmer Inc aq2a:lc t c c d l  
File : csrrblned ~paer -areas  and fl;:er bed areas.rad - ~~ ~~ 

- 

Paren: Product 
i i i  ( 2  1 

Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
Co-60 
Cs-137iD 
EJ-152  
Eu-152 
€"-I52 
Eu-152 
Eu-154 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
P,~-23 8 
P.2-2 3 9 
Fu-239 
Pu-239 
Pu-239 
Pa-239 
Pu-241 
PA-241 
PJ-241 
Pu-241 
Pu-241 
Pu-241 
Pu-2 4 1 +D 
Pu-241iD 
Pu-2 4 1 +D 
Pu-241iD 
Pu-241+D 

Am-241 
Np-Z37+O 
U-233 
Th-229+D 
LDSR ( 3 )  
co-50 
;s-137+0 
El- 152 
E'>- 1s 2 
G d - 1 5 2  
LDSRI j 1 
€" - I54  
Pu-238 
Pa-238 
U-234 
Th-230 
Ra-226+D 
Pb-210+D 
ZDSRI;) 
Pa-239 
U-235iD 
Fa-231 
Ac-227iD 
ZDSX(j1 
Pa-241 
Am-241 
Np-23713 
0 - 2 3 2  
i ' h -229+0  
IDSRI;) 
F2-241rD 
\J?-23'+D 
U-233 
i"h-229iD 
LDSRi:l 

RESRAD. Version 6 . 3  

Thread 
Frac t lc l"  

1.00OEi00 
;.000E~00 
1.000Ei00 
1.000Ei00 

1.000Et00 
1.000EiOC 
'.208E-01 

2 .;92E-31 

1.000Ei00 
1.840E-09 
1.000Ei00 
1.000E+00 
1.000E+00 
1 .OOOE+OO 
1.000E+00 

1.000EiOC 
1 .000E+00  
1.000Ei00 
1.000Ei00 

1.000EiOO 
1.000Ei00 
;.000E+00 
1.000Ei00 
1.000Ei00 

2.450E-05 
2.45SE-05 
2.450E-05 
2.450E-05 

2 . 7 9 2 ~ - 0 1  

Dose/So~rce R a t l O S  S.mmed aver .All Fa'.huays 
Fareni and Progeny Princlpai Rad ion ,Jc l i de  C o n ~ i i ~ d t i ~ ? . ~  ;n+ 

DSRi,.t) At T1r.e II 'Years I ~ r e n  
? . O O O E + O C I  1.000EiOO 3.000Ei00 1 . 0 3 0 E i 0 1  I.S30E+C1 1 . ? O C E + C i  

R.023E-01 7.989E-01 7.921E-01 -.689E-01 '.06IE-O1 S , 2 4 6 S - , 3 i  
2 . 5 5 4 E - 0 6  7.945E-05 1.8'1E-05 5.565E-01 1.5SiE-04 4.302E-04 
6.0113-14 3.355E-13 1.562E-I2 1.278E-11 1.01ZE- :0  9.593E-10 
1.230E-17 1.709E-15 1.9325-15 5.008E-14 1.186E-12 3 . 9 1 0 E - 1 1  

9.500E+00 8.3295+00 5.402Et00 2.549Ei00 1.S3SE- 
2.728Ei00 2.555Ei00 2.545Ei00 2 . 1  
2.901Ei00 2 . ' 5 4 € + 0 0  2 . F 8 1 E i 0 0  1.' 
1 . 1 2 4 S i 0 0  1.057E10C 9.6ilE-01 6.6 
3.5?RE-17 2.800E-15 5.2135-16 1.5 
1.1241100 1.357Ei00 9.511E-01 5 . 6 7 6 E - 0 1  2.3i7E-C1 5 . l 5 , 9 E - C ?  
4.350Ei00 4.020Et00 3 . 4 3 4 E + 0 0  1.978Ei00 4.SR7E-Cl 1.540E-03 
1.264E-09 1.254E-09 1.234E-09 1.167E-09 9.962E-10 5,'ZOE-lC 
5.858E-01 6.813E-01 6.706E-01 6.344E-01 5.414E-01 3.109E-01 
2.133E-01 6.509E-07 1.517E-06 4.427E-06 1.179E-35 2.887E-05 
5.594E-13 4.362E-12 2.233E-11 1.929E-10 1.525E-09 1.359E-08 
6.890E-15 1.081E-13 1.285E-12 3.392E-11 7.926E-10 2.396E-08 
5.579E-17 1.477E-15 3.296E-14 2.264E-12 1.335E-10 9.119E-09 
5.858E-01 6.813E-01 6 .706E-01  6.344E-01 5.414E-01 3. 
7 . 6 2 4 E - 0 1  7.624E-01 1.523E-01 7.520E-01 '.612E-31 - .  
2.017E-LO 8.791E-10 2.053E-09 5.140E-09 :.764E-0R 5 .  
7.09lE-14 5.285E-13 2.570E-12 2.593E-11 2 . ; 6 5 5 - 1 0  2.238E-09 
3.282E-16 4.23lE-15 4.429E-14 1.043E-12 2.115E-11 4.532E-10 
7.624E-01 7.524E-01 7.623E-01 7.620E-01 1.512E-01 '.582E-01 
1.438E-02 1.370E-02 1.244E-02 8.883E-03 ?.390E-03 1.164E-04 
5.340E-04 1.858E-03 4.119E-03 1.037E-02 I.903E-32 1.9935-SZ 
i.295E-09 9.458E-39 4.965E-08 4.006E-0: 2.499E-35 I . 2 0 5 5 - S i  
2.534E-1' 3.080E-16 2 . 9 8 4 2 - 1 1  5.502E-14 1.205E-12 2. 
4 . 3 8 S E - 2 1  1.:35E-:9 2.595E-18 1 . 9 2 4 E - 1 5  1 .  
1.ilE-02 1.555E-02 1.55F.E-02 1.92EE-02 2.243E-02 : . ? ? t E - 3  

8 . 0 2 3 ~ - 0 1  7.989~-01 i.921~-01 '.690~-01 -.364~-31 i.250~-01 

LE-06 7.548E-05 5.855E-05 4.893E-06 : . 8 5 8 € - 0 5  5 . 4 l L E - . 7 F  
OE-11 1.883E-10 4.252E-10 1 . 0 9 S E - 0 9  2.122E-09 Z . X Z E - 6 9  

1.455E-I8 8.037E-18 3.625E-17 2.596E-i6 1.570E-15 S:i@E-IE 
2.986E-22 4.111E-21 4.553E-20 1.098E-18 2.156E-1: 4.333:-15 
7.92111-05 7.548E-06 6.855E-05 4.894E-06 1 . 8 7 0 E - 0 6  i.in4E-18 

05/28/2005 0 9 : 2 1  iaae 2 6  

i.CC3EIC3 

1.21 'E*: 1 
1.22:E-03 
'.263E-08 
i.352E-09 
i.iL-E.01 
3.000E.00 
2 . 4  9 2 5 - 1  83 
- .1 ,35E- ;3  
L i2E-2; 
: , 5 , j jE - :5  
i.5:3E-;E 
2.525E-34 
4.552E-13 
2.4'9E-34 
2.219E-05 
2.541E-07 
4.652E-06 
3. i93E-05 
2 .  -85E-3 4 
'.2:3E-31 
3.509E-35 
;.18iE-I' 
3 .  964E-08 
:.Zi?E-O: 
1.743E-23 
4.444E-31 
1.043E-05 
2. i5;E-09 

.. 



Nuclide 
(il t= 0.00OEiOO __ 

Am-241 3.116Ei01 
Co-60 2.632E+00 
C S - 1 3 ,  9.164E+00 
Ed-152 6.2iZE*OO 
Eu-154 5.'4'E+OC 
Pu-238 3.540Ei0: 
Pu-234 3.2-9Ei0; 
P u - 2 4 1  1.554Ei03 
sr-90 2.5llEt00 - 

1.000E~00 

3. i29Ei01 
3.002Ei00 
9.378EiCO 
6 .  544EiOU 
6.213E100 
3. 6i3EiOl 
3,2'9EL0! 
i.605EiO3 
2.576Ei00 

Basic Radiation Dose LlrnL: = 

3 .000E+00  1.000E*01 3.000Ei01 

3.:55E+01 3.251E+01 3.539Ei01 
3.905Ei00 
9 . 8 2 2 E i 0 0  

7.281EiOC 
3.q28E401 

1.509Ei03 
2.711Ei00 

- .  262Ei00 

3.280E+01 

,254Ei01 6.117E+Ol 
.?40E+O1 4.517EIC1 
.2@1E+O1 3.284EiC1 
.298E+03 1.115E+03 
,243Ei00 5.405Et00 

'At specific activity limit 

Summed DoseISource Ratios DSRii.tl in imrem/yrl/ l P C i / g l  
and Single Radionuclide So11 Guidelines G i l , t l  r n  pCl/g 

a t  tmin = time of minimum single radionuclide soil guideline 

Nuclide Initial tml" DiRii. tmin) G ii, t m i n l  DSR 11, :maxi G 1 1 ,  tmax! 
and at tmax = time 31 manim.im total dose = 0.000Et00 years 

iii l?Ci:g! (years 1 lpci/gl f p c l  / a  I 

Am-241 1.700E-01 782 i 2 3.020Ei01 8.278E-01 8.023E-01 3.1165131 

Cs-137 2 . 5 5 0 E i 0 0  0.000E+O0 2.728E+00 9.164EA00 2.728E+00 9.164Ei30 
Eu-152 1.500E-01 0.000E+O0 4.024El00 6.212E+00 4.024Ei00 6.2IZEi30 
Eu-154 1.4002-02 0.000Ei00 4.350Et00 5 . ' 4 7 E + 0 0  4.350E1OC 5 . 1 4 - E i O O  

Co-60 6.690E-03 ~0.000E+00 9.500E+00 2.632E+00 9.500Ei00 2.632E13'3 

Pu-238 3.190E-03 0.000EiOO 6 . 8 5 8 E - 0 :  3.640Ei01 5.863E-01 3.54OEiCl 
P J . 2 3 9  1.020E-31 0.SOOEi00 ?.524E-01 3.279Ei01 7.524E-01 3.2-9E+C! 
Pu-241 9.li0E-01 8 3 -  i 2 8.SOZE-01 3.124Ei3i 1.502E-02 i.514E-01 
Sr-90 5 . 5 4 J E - , 2 2  U . O O G E i 0 0  3.956Ei00 2.FliEi00 9 . 3 5 5 E i 0 0  2 . 5 : i f - O C  - 
RESR?D, i ' ? r s i o n  6 . 3  7". L m l t  = 150 days 06/28/2006 0 9 : 2 5  Paye 2: 
Summary : ~ o L - l n e d  llrper Areas and F - l r e r  Bed A r e a s  3esidenr Farmer i n 3  i q l a t r c  i 
File ; cclwined-J;p?r - a r e a s  - -  a n d  f:::er - -  b$d areas.:ad 



Am-241 F.2-241 l.O00E*L1@ 
Am-241 ZDOSZCji 
Np-231 Am-241 1.000E+OO 
Np-23- Fu-211 1.000Ei00 
Np-23- Fii-241 2 . 4 5 0 E - 0 5  
Np-23: ZDOSE! j 1 
U-233 A m - 2 4 1  1.000E+00 
U-233 P u - 2 4 1  1.000E+00 
11-13? P . 1 - 2 4 1  2.453E-05 ~~~~ ~~~ 

U -233 ZDOSE!;I 
Th-229 Am-241 1.0OOEi00 
Th-229 Fu-241 1.000Ei00 
Th-229 Fu-241 2.450E-05 
Th-229 ZDOSE!:I 
Co-60 C c - 6 0  1.000E+00 
Cs-13: C s - 1 3 -  1.000E*@0 
EJ-15: EJ-152 ,.208E-0: 
Eu-152 Ei-152 2.792E-31 
Eu-152 ZDOSEiji 
Gd-152  E'J-152 2.792E-01 
Eu-154 Eu-154 1.000Et00 
Fu-238 Fu-238 1.84OE-09 
Pu-238 Pu-238 1.000Et00 
Pu-238 ZDOSECjl 
U-234 Fu-238 1.000E+00 
Th-230 Fu-238 1.000E+00 
Ra-226 Fu-238 1.000E+00 
Fb-210 F~-238 1.000Ei00 
Fu-239 P i l - 2 3 1  1.000Ei00 
0-235 Fu-239 1 . 0 0 0 E i 0 0  
Fa-231 Pu-231 1.00OE+00 
Ac-227  Pa-234 1.000€+00 

4 .342E-C-  1.351E-06 3.181E-06 9.462E-06 
:.1?0E-C9 8.525E-09 4.523E-08 3.649E-07 
i.621E-11 1.T16E-10 3.974E-10 9.974E-10 
4.351E-0- l . 3 6 0 E - 0 6  3.22'E-05 9.828E-05 
1 . 0 2 2 E - I 4  5.72OE-14 2.655E-13 2.113E-12 

, 7 3 4 E - 0 2  1.724E-32 1. E-03 i.Oy2E-02 4.3485-31 
, 3 7 1 E - 0 1  1.C54E-01 1. E-02 4.952Ei00 2 . 4 ' 4 E - 0 0  
.636E-05 ' . 184E-  , 8 5 6 E - 0 4  2 . : 7 5 € - 2 4  
.2--E-C5 1.CRRL- 
.93iE-01 2.451s- 

.01-z-13 C . 5 4 6 E - 1 2  
, 0 2 0 E - 1 4  6.92'E-:? 

2.121E-22 3.145E-21 4.148E-20 1 . 0 0 0 E - 1 8  . 9 f i 4 E - l T  
2.095E-18 2.916E-11 3 . 3 1 0 E - I 5  8 . 6 8 9 E - 1 5  2.li9E-13 

6.957Ei00 6.798Ei00 6.49iEi00 5.521ElOC 3.47-E-OC 5.894E-" 
6 . 3 5 5 E - 0 2  5.572~-02 4.283~-02 1.705~-02 1.228~-C: 1.23O~-2' 

1 E - 0 1  4.130E-01 3.-22E-0i 2.5%5E-01 9 . 1 2 G E - 0 2  2 . 3 R S E -  
52-0: 1.600E-01 :.442E:-131 1.001E-0l 3 .  

5.33's-01 5.730E-01 5.154E-0i 3.5R7E-01 1. 
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- *-7E-3: 7.7765.02 i.:-5E-02 '.772E-02 7 . 7 5 4 5 - 0 2  - . ' i k E - O i  
2.975E-ll 8 . 9 6 l z - 1 1  2.j94i-10 6 . 2 6 3 E - 1 0  1.7?9'-39 5.-05E-,j9 
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5.518E-08 
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1.004E-10 
1. 052E-15 

3.165~-n3 
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1.54iE-37 
2. "1E-39 
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2.513E-04 

5 . 3 7 C E - 0 3  
3.20GE-03 
3.540E-03 
6.840E-05 
6.84GE-05 
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i.42GE-C4 
3.5?CE-C? 
5 . 4 8 C E - C . i  
2 . 8  9 8: 2- c 4 
2.83CZ-C4 
2 . 5 5 C L - C 1  

2 . 0 0 0 E - C L  

7"l:'l 

i.000E-03 
5 .  GOOE-05 
2.OCCE-06 

. .  



,. .: ,<I; 

SU-3CDC~S 
e0-3000'5 
23-3000'1 

j c-35 C 
EO-3000' 

:C-3300' 
tC-300C' 
Zi-3300' 

40-3000' 
10-3000' 
20-3000' 

i 0-3'2 0 0 ' 
2 0-35 0 0 ' 
20-11000' 



Me"" 

0-34 
0-34 
D-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0 - 3 4  
0-34 
0-34 
0-34 
D-34 
0-34 
D-34 
D-34 
0-34 
0-34 
0-34 
D-34 
0-34 
0-34 
0 - 3 4  
D-34 
0-34 
0-34 
0-34 
0-34 

D-5 
0-5  
D- 5 
D-5 
D-5 
0-5 
0-5 
D-5 
0-5 
0-5 
0-5 
D-5 
D - 5  
D-5 

-0 D-5 
D-5 
D - 5  

* 
% 
N 
N 
tA 

Pararne:er 

P ~ - 2 4 i & D  
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T i m e s  for c a l c u l a t i o n s  i y r l  
T i m e s  f o r  c a l c u l a t i o n s  !yrl 
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mrem.'yr crac:. n rem'yr  frat:. nremiyr f r a c z .  nrem/yr f r ac : .  

0 . 0 0 0 E - 0 0  0.000C C . 3 0 0 E t C C  0.0000 G.ODOE+OO 0.0000 3.000Ei00 0.3000 
0 . 0 0 0 E ~ 0 0  0.0000 0.000Ei00 3.0000 0.000Et00 0.0000 0.000Ei00 0.3000 3.000Ei30 3. 

0.000Ei03 0.0000 0.000EI00 0,0000 0.300E+00 0.0000 G.OOOELOO 3.0000 C.C30E+GO 3 .  
~ . O O O E + O O  O.OOQO O . ~ Q O E ~ G  o . ~ i o o o  Q.OOOE+OO o.oono O . O O O E + O O  o.0300 O . O ~ O E + X  3 .  



Fu-238 
Pu-239 
Fu-24: 
s r - 9 0  

T O t . 3 1  

RESRAD, 
summary 
File 

T o t a l  Dose Coniributions T D O S E l 1 , p . t )  Cor IndividJal Radi2n-c:iies i?d " ' ! ' 5  13) 
As mremfyr and Fraction of Total Dose R :  L - 1.135EiC2 yeiiz 

Wafer Dependent P a t h w a y s  
water Fish Radon Plan: Mea. i.11 1 < 

Radio- 
Nuclide mrern:yr tract. mremfyr frac:. mrem/yr  t r a c t .  mre rn fy r  frac:. mren;j r  :r?:.. rrir',: f:?c.. . 
Nuclide 

Am-241 0.000Et00 0.0000 6 . 3 0 1 E - 3 1  0.9179 0.000Ei00 0.3000 0.000Ei00 1.000G 3.000E+G0 1. 
Co-60 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  3.0000 3 . 0 0 0 E + 0 0  C .  
cs-137 O.QQOE+OO 0.0000 Q.OOOE+OO O.OQOO ~ . O O O E + O O  o.0000 O.OQOE+OO o.oooo O . O Q O E + Q O  o 
Eu-152 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E + 0 0  0 00Ei03 3 . 5 0 0 0  
Eu-154 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0 
Pu-236 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Pu-239 0.000E+00 0.0000 6.441E-14 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Pu-241 0.000E+00 0.0000 5.633E-02 0.0821 0.000E+O0 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.00OE+00 0.C000 
Sr-90 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Et00 0 . 0 0 0 0  O.OO0EtOO 0.0000 0.000E+00 0.0303 I.OGOE+OO 0.2000 

1.?.:?iLGO 0 , l C O C  
- - -- - -- 
'5.m of all wazer independent and dependen: paihways. 
RESRAD, Version 6.3 T% Limit ~ 160 days 0 6 I 2 8 l 2 0 0 6  0 9 : 3 2  Page 16 
Summary : Combined Upper  Areas and Filter Bed A r e a s  Resident Farmer i a g u a i i c  tond only) 
File : c~mb~ned_upper_areas_and~filie~_bed_areas_aquatic.rad 

Total Dose Ccntributions TD0SEii.p.t) for Individdai Rad,o 

Water independent Pathways i I n h a ; a : . i n n  e x c  
i s  mren!yr and Fraction of ?oral Dose A: L = 

G:oind i"hilari3n Radon Pli"'. IMPJI :,.1:< 

R X h 0 -  
Nzclide m;em!yr frac:. mremfyr irac:. mrem!yr fract. r n r e m / y r  C Z R C L .  m r e m  y r  f r a c . .  x z ~ n  j r  f r a c : .  

~m-241 O . O O ~ E + O O  0.0000 ~ O . ~ ~ Q E + C O  0.0000 G.OOOE+OO o.0000 O.OOOE+GO 0.3300 O . C O C Z ~ I O  
c0.60 O.OO;E-GO 0.0000 ? . ~ O O E + O O  c.osoo o . o o ~ E + ~ ~  o.oooo O.OOOE-OO 0. 
Cs-137 ?.000E100 0 . 0 3 0 3  S.IOOEiC0 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0.000E+00 2. 
Eu-152 0 . 0 0 0 E ~ 0 0  3.C003 0.~300El c . ' l 0 0 0  O.00OEiOO 0.0000 0.00CEtOZ C .  
Eu-154 3.0830E*So 3.000C J . S O 0 E a  3.0000 0.00OEtOC 0 . 0 3 0 0  0.GOOEiOC :. 
Fu-238 O.OL1 '2E i23  1.000C 3 . 0 0 0 0  S.OOOEi00 0.C000 3 . 0 0 0 E i 0 0  : . 3 C 3 0  
Pu-239 O . O 0 i E * 0 3  3.0000 00 ~0.0000 0.000E+00 @.COO0 3.000Ei00 S.GCS0 
Fu-241 0.000EiJO 0.0000 00 0.0000 0.000E+00 0.0300 0.000EiOO 2.0000 J.iOOE+?, 
Sr-90 0.SGOE~OO 3.0000 00 0.0000 0.0OOE~CO 0.0000 3 . 0 O O E i 0 0  0.7005 ? . 0 0 0 E + , 3  

2 
00 
0 
N w 
- - -- 

m 



COG0.0 0013003.0 0000'0 0Ci3000' 
0900'0 OCi3000'C 0000'0 0U*3003' 
0000'0 0013000~3 0000'0 OCI300U 
0000'0 00i3000'0 0000'0 00+5000~ 
0000'0 00i3000'0 0000'0 00+3000' 
0000~0 00+3000'0 0000'0 00+3000' 

cost'? I013000'0 CCOC'O Ci-3C;!'! r-:?'n 0013000'C D000'0 00+3000'0 0000'0 0013000'0 0000'0 00-3000' 

COCO' 
0000' 
0000' 
0000' 
0000' 
0000' 
0000' 



0 0 0 3.5 5 C -3 0 0 0.0 

0000'0 3C+30@0'3 C00:'O 00+3CCC'I 
03CO'C c:+3000'c C00:'c 0Ci32:": 



Am-241 
Co-60 
Cs-13- 
Ea-152 
Eu-154 
PU-238 
Pu-239 
Pu-241 
Sr-90  

0.000Ei00 
0. OOOEi32 
0.000Eii0 
3 . 0 0 0 E i 0 0  
0 000E+00 
0.000E+00 
0.000Ei00 
0.000Ei00 
0.000E+00 

0.0000 
i.0000 
0.0300 
0 . 2 3 0 0  
0.3000 

0.0000 
0.0000 
0.0000 

a . o o o o  

0.3000 
0. '00 00 
0.~3000 
3.0000 
0.3000 
O . G D 0 0  
0.0000 
0.0000 
0.0000 

0 . 0 0 0 E t 0 0  
0 . 0 0 0 E i 0 0  
C.OOOEi00 
0 .000E+00  
@.000E+00 
o .oooE+on  
0.000Ei00 
0.000Et00 
0.000Et00 

0.0000 
0.0000 
0.0000 
0.0000 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.000Ei00 
0. COOEiOO 
0.000€+00 
0.000€+00 
3.000Ei00 
0.000Ei00 
0.000E~00 
0.000Ei00 
0.000Ei00 

0.0000 
0.0000 
0 . I ) O C O  
5.3'300 
0.2000 
0.0000 
0. 0OO0 
0.0000 
3.0000 

0.2000 
0.3000 

0.c000 
0.i030 
0.0C00 
0.0000 
0.0000 
0.0000 

o.cooo 

- -- _= - - - 
Total 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 C.CGGEt00 0.0000 

Total Dose Contributions TDOSE(i,p.tl f o r  Individual Radionuclides 1 1 1  and ?a'.iiuays (pi  
A s  mrernlyr a n d  F r a c t i o n  ot T o t a l  Dose A: : = I.OS:C+O: y ~ a z c  

Wat-r Dependen: Pa:hways 
Water F i s h  Radon ?la": Plea: > i l l  < 

Radio- 
Nuclide mremiyr frat-.. mrem/yr f r a c i .  mremlyr t r a c t .  mremfyr frait. m:em/jr tiac:. nremlyr frac: .  

mrem.'y: f r a z r .  

0.000€*00 3.0000 
0.03CE100 3.0000 
0 . 0 G O Z + ~ l 3  0.0000 
c .  03'3E*:C 3.000: 
0.0'3tEi00 :.00c5 
0.00CE~083 2 . 0 0 c ;  
O.O@CELUa 3.0000 
C.000E+00 0.0000 
G.000Ei00 0.0000 

G.OOOELOO 3.0000 
- i_= 

nremiy: t:ac:. 



Iv'aier :odependent Pa:huays l 1 n h a i a : i c n  en:l~3ei cid?r" 
. .  :round i n h a l a i i o n  Radon P l a n :  MLlr. i:li 

Radia- 
N u c l i d e  rnremlyr fracr. mremlyr fract. mremlyr fract. mrem/yr 7 ; l . r  :r irac: .  Inre?';: ::ac.. . 

hm-241 0.000Ei00 0.000C 0.000E100 2.0000 0.000Et00 0.0000 O.OOOEAOO 0.003'3 0.3:;E.j: .. 
0 - 6 0  0 . 0 0 0 E i 0 0  C.OOOO ?.000E+01? 0.C000 0.000Ei30 0 . 0 0 0 3  O . O O O E A O O  0.0C0' 
c s - 1 3 7  0.?00E+00 0.000C 0.000E+00 0.0003 G.000Ei00 @ . C O D 0  3.000ZA00 0.0JC, 
Eu-152 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  3 , 0 0 0 0  0.000Ei00 0 . 0 0 0 0  C.O00E+00 
EU-154 O . ~ O O E + O O  o . o o o o  O . O O O E ~ O O  0.3000 O . ~ O O E + O Q  0.000~ C.OOOE-OQ o.oooo c . ~ ~ o E + @ c  
Pu-238 0.000Ei00 0 . 0 0 0 0  0.000Et00 0.0000 0.000Ei00 0.0000 ; . 0 0 0 E + 0 0  0 . 0 0 0 0  L . 3 0 0 E + ' 3 O  
Pu-239 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0 . 0 0 0 0  0.,300€+00 
Pu-241  0.000E+00 0 . 0 0 0 0  0.000E+00 0,0000 0.000EiOO 0.0000 0 . 0 0 0 E i 0 0  0.0000 C . O O C E i 0 1 )  
S r - 9 0  0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E~00 0.0000 C.00CE*00 - - - -- 

^ ^  T o t a l  0 . 0 0 0 E + 0 0  0 . 0 0 0 0  83.000Ei00 0.0000 0.00OEIOU 0.0000 0 . 0 0 0 E + 0 0  0.0000 0 . 3 3 C E i l ) C  C.O:C' . ,  J ,  .'ELGO : . C O ? j  L.O:CE-'3'2 3 . S C C C  

Total Dose C 3 n t r l b u t i m ~  TDOSE1r.p. :) f o r  Individual R a d r c n ~ c l l d s i  ( i i  a7.u F ? t * a y s  c ? !  
As mremlyr a n d  F r a c t i o n  of  T o t a l  Dose A: '. = I . C O C E + S :  y P ? ? c  

Warer Dependen: P a t h w a y s  
Water Fish Radon Plan :  Mea : M L l S  A11 Pa:hwayi' 

Radio- 
Nucl ide  m r e m i y r  f r a c t .  mremlyr f r a c t .  m r e m / y r  fract. mrem/yr tract. mrem/yr  tric:. nren/yr Irac:. mrem/yr trac:. 
_ _ _ _ _ ~  

~ m - 2 4 1  a.oooE+oo o.oaoo 
CO-60 o.aoo~+oo o.oooo 
Cs-137 0.000Ei00 0.0000 
Eu-152 0 . 0 0 0 E i 0 0  0.0000 
€2-154  0.000E+00 0 . 0 0 0 %  
Pu-238 0.000E+00 0 . 0 0 0 0  
PA-239  0.000Ec00 0 . 0 0 0 0  
Pl i -241  0.000Ei00 0.0000 
S r - 9 0  0.000Et00 0.0000 

0.000Ei00 

0.000Ei00 
0.000Ei00 
0.000E+00 
O.000E+00 
O.COOE~00 
0.000E+00 
0.000Ei00 

o.oooE+aa 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

o.ooao 
o.aooE+oo 0.0000 
a.aooE+oo o.oooa 
O.OQOE+OO o.oaoo 
0.000E+00 0.0000 
C.OOOE~00 0.0000 
0.000Et00 0.0000 
0.000E+00 0.0000 
0.00OEi00 0.0000 
0.000Ei00 0.0000 

0.000EiQ0 
0.000Et00 
0.000Ei00 

0.000Ei00 
0.000Et00 
0.000Ei00 
0.000Ei00 
0.000Et00 

0. ooaE+oo 

0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
3 . 0 0 0 0  
0.0000 
0 . c 0 0 0  

o.ooaa 
0.000Ei00 

0 .000E+00  
0.000Ei00 
O.OOOEiOO 
n . 0 0 0 E * C O  
0 . 0 3 0 E - 5 0  
0. '3 0 OEt 00 
0. S O O E t O O  

o.ooaE+oa 



Eu-154 0 . 0 0 0 E t 0 0  0.2300 0.030E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.5000 0.000E+00 
PU-238 O.OCOEAOO o.ouou ~ . O O O E + ~ Q  o . o o o o  O.OOOE+OO O . O D O O  O.OOOE+OO o.oaoo ~ . O O O E - O C  
Pu-239 0.000E+00 0 . 0 0 0 0  0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 C.OOOO 0.000EiOC 
Pu-241 0.000E+00 0.0000 0.300E+00 0.0000 3.000E+00 0.0000 0.000Ei00 0 . 3 3 0 0  C.OOOEAOC 
Sr-90 0.000Et00 0.0000 C.OOOE+OS 0.0000 0.000Et00 0.0000 0.000Ei00 0.3000 C.300E-0' :  

_= 

Total 0.000E103 0.0000 0.000Ei00 0.3000 0.000E~00 0.0000 0.'300€+00 0 . 0 ' 3 0 ' 2  P.COOOE*'iS 

T n ~ a l  Dcse Z n n i i i b ~ t i o n s  T30SEii , t i  for Individual Ridrsr.;c:r;es 1 1 :  in: 

A S  mrcmiyr and ~ r a c  or. of T o ' c a l  Dose .A: : ~ :.32:5+';2 j r , i x i  
Ware= Dependent Pathiays 

Waiei  fish Radon Plan; :+ez: 
Radic- 
Nuclide rnrernlyr fract. mrernlyr  frat-.. mremiyr Crac:. mrem/yr f r a c ~ .  r n r e m : y i  t i a c . .  

AI-241 0.000Ei00 0 . 0 0 0 U  5.663E-0: 3.9929 0.000Et00 0.00S0 0,00OE+'30 C.000C 
Co-60 0.000Ei830 0 . 3 0 0 0  0.003Ei00 2.0000 0.OOOEiCO 0.0000 0.00JEIOC 3.100C 
~ ~ - 1 3 7  O.OOGE+OO O.SOOC O . ~ ~ O ~ E - O O  O.OOOC O.OOCE+O~ 0.0000 O. O O O E + O C  0 . 0 0 ~ 7 ~  
Eu-152 0.000E+00 0 . 3 0 0 0  0.000E+00 0.0000 0.000E+00 0.0000 O.OOOEiO0 3.30Ci 
Eu-154 0.000E~00 0.0OOC 0.000E~00 0 . U 0 0 0  0.000E+00 0.0000 0.000Ei00 0.0000 
~ " - 2 3 8  O.QOOE+OO o.oooo O.OOCE+OO o.oooo ~ J . Q O C E + O O  o.oooo O.QOOE+OG c.300~ 
Pu-239 0.000Et00 0.0000 3 . 5 4 3 E - 1 5  0,0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Pu-241 0.000E+00 0.0000 4.164E-03 0,0071 0.000E+00 0.0000 0.000E+00 0,0000 0.000E-00 0.. i i  

Sr-90 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0,0000 0 . 0 0 0 E + 0 0  0.0000 0.000Et00 0,0000 O.OOOELOO 0.3530 

Total 0.000E+00 0.0000 6.711E-01 1.0000 0 . 0 0 0 E 1 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.1303 
'Sum of a l l  water independent and dependent pathways. 
RESRAD. -Jers13n 6 . 3  Th L i m i r  i 180 days 06/28/2006 09:32 Paqe 2 2  
Summary ; Combined Upper A r e a s  and Filter Bed Areas Resident Farmer i a q u a L l c  I c e d  ~ r i l j ,  
File : c o 7 w i n P d _ i p p e r _ a r e a s _ a n d _ i l l t e r b e d a r e a s _ ~ ~ " ~ ~ ~ ~ . r a d  

- - - - - 

Total Dose Contrlbuiions TDOSEll.p,:I for Indlvidgal Radlonuclldcs ( 1 )  and 
As mrern/yr and F r a c i l o n  3f T o t a l  Dose A t  '. = 3.000Eilj2 y e ? : s  

Waier IndependenL Pathways !InhalalAcc exclides r a d o n )  
G r a n d  Inhala-ror Radon Plan: x e i  

Radio- 
Nucl ide  mrem,yr fract. m r e w y r  fract. mremiyr fracr. mremfy: frac'.. n i m  yr C r a ~ ' . .  

AI-241 O.GO@E+CO 3.0000 0.000E~00 0.0000 0.000Ei00 0.0C00 
co-60 0.000Ei00 3.0000 0.000Ei00 0.0000 0.000E100 0.0000 
Cs-13' 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 

3:SE~OO 0.0000 
.:30E.00 0.0030 

j . 0 3 0 E - 0 0  0.0000 

Eu-152 0.000E+00 0.0000 0.000EiCO 0.0000 0.000E+00 0.0000 .OOOELOO 0. 30EiOi i  3 . 3 0 0 0  0.00CE+00 0.000C 
Eu-154 3.300Ei00 0.0000 0.000EiCO 3.0000 0.000Ei00 0.0000 .00OE*00 3 .  E-00 0.3000 0.000Ei00 0.0000 
~ . , -23a  ~ . O O O E * O O  0 0 0 0  l j . 0 0 0 ~ ~ 0 0  0.0000 0.000Ei30 0.0000 .000E+00 3. E+CC 0.)000 0.0130Ei03 0.00C; 

E*;@ 0.30C3 0.000Ei0C 3.00:C PJ.239 0.0~0oi+00 3 3 2 0  5.000E*CC 3 . 3 0 3 0  0.000Ei00 0.0000 , 0 3 0 E - 0 0  0. 
.000E.00 3 .  Ei50 80.'3003 0.000EiC3 3.00C: P J - 2 4 1  3.000E+00 0000 3.030~t00 0.0000 0.000Et00 0.0000 

E i C ' 3  6 . ~ j C 0 3  0 . 0  S r - 9 0  C . 0 0 0 E + 0 0  0.001;O 0.~30OEt00 0.0000 0.000Et00 0.0004 .003E+OO 0. - - - 
. ~ .  

- - 
C E I O O  0. ..,_?E-CO 3 . 8 3 C O C  0.03CEiC3 j. ? C C C  Total 0.000Ei00 C.0000 0.300Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C3C 



N 



Eu-152 
€"-I54 
Pu-238 
Pu-239  
P u - 2 4 1  
sr-90 

3.000~+30 
0.000E+00 
0.000EiZO 
O.C00E+!0 
0. 000Ei0O 
0.03OEI00 

c . 0 0 0 0  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0. 0000 
0.0000 
0.1637 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.C000 

0.0000 
0.0000 
0.0000 
0.0003 
0. 0000 
0 .  00CC 

0.000Ei00 
0.000Ei00 
3 .000E+CS 
S.000EiC3 
3.000Ei03 
?.0OGE+OC 

=_E - - 
Total 3 . 0 0 C E i S O  0.0000 <.812E-02 1.0000 0.000E+00 0.0000 0.001Ei00 0.000C C.?OOE+30 2 ,  
+.?'am 3f a l i  waier i n d e p e n  
RESRZID, 'Jezs1on 6.3 06\28/2005 0 9 : 3 2  P a g ~  2 4  
Summary : Corrhrned Upper hreas a n d  F i l t e r  Bed k e a s  R e s i d e n t  Farmer !aqua:-c L o ~ d  3 n l y l  
F i l e  : c o d i n e d  ~ i p p e r _ a r e a s _ a n d ~ f i l t e r _ b e d _ a r e a s a q i a t l c . r ~ d  

T o r a l  Dose Conrributions TDOSE(i,p,:l f o r  Individuai Radioniclides I i !   in^ 

.As mrern ly i  and  Fracricn of Total Dose A: L = 1.000E-03 

Sro 'md I n h a l a r r o n  Radon ? I a n :  Mea: 
Water Independent P a t h w a y s  I I n h a l a ' . i s n  C - X C ~ . ~ ~ F S  r adc  

R a d i o -  
N , J C l i d e  r n r e m ~ y r  f r a c c .  mremtyr fract. rnrerniyr L r a c i .  rnremlyr Lrai:. m r e m ; : ~  

Am-241 0.000E+00 0.0000 0.000Ei00 C.0000 0.000E+00 0.0000 .000E+00 0.0000 0.300E-0ii 
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 O.OOOEAOO 
C.5-137 0.000EtOO 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 .000E+00 0.0000 0.000E*00 0.0S00 
Eu-152 O,oOOE+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 .000E+00 0.0000 O.OOOELOO 0.001?0 
Eu-154 0.000EtOO 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 .000E+00 0.0000 0.000Et00 0.0000 
Pu-238 0.000E+00 0,0000 0.000Et00 0.0000 0.000Et00 0.0000 .000E+00 0.0000 O.OOOEAOO 0.0000 
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 O.COOEAOC 0. 
Pu-241 O.OOOE+OO 0.0000 O.OOOE+OO o.oooo O.OOOE+OO o.oooo O.OOOE+OQ 0.0000 C.OOOEAOC 0. 
Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOEi00 0.0000 0.000Ei00 0.0000 0.S30EA01 3 .  

Total 0.000z+00 0.0000 0 . 0 0 0 E i 0 3  0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 0 C O I  ?.00C:*L10 0 . : 3 : ;  
- = - - 

A m - 2 4 1  
CO-60  
Cs-131 
E~~-l52 
E s -  15 4 
Pu-238  
Pu-239 0.000E-00 3.0'10C 1 . 3 4 2 3 - O R  3.0000 G.OCOE~00 0.0000 0.003Ei00 
P u - 2 4 1  0.300Ei03 1.13?00 3 . 1 9 3 3 - 0 3  0 . 1 5 3 7  0.000E*00 0.0003 S.OC3Ei00 

0.000Ei00 
0.000Ei00 
O . O O O E L O O  
0.000Ei00 
0.000EiCO 
0.000E~CO 

0.0000 
0.0000 
0.0000 
0 0 3 0 c  
0.0:OG 
0.::L: 

1.632E-02 
0 . 0 0 0 E t 0 0  
0.000Et00 
1,300EA00 
3.303E.00 
l.lBRE-05 

C . 6 3 6 3  
0.0000 
0.0000 
0.0000 
2.0000 
2.3000 

0.0000 
0.0000 
0.0000 
o.oo00 
0.0000 
13.0000 

0.00GF*00 

0.03CE+00 0.C000 
0.OOCEIOJ 0.0000 
1.262E-08 0.0000 
6 . 9 2 8 E - 0 9  L . 2 0 0 0  
'.8;6E-03 0.163- 
8.31CE-12 C.0020 



Rm-241 
Am-241 
Am-241 
Rm-241 
Am-241 
Co-60 
Cs-l31+D 
Eu-152 
Eu-152 
Eu-152 
Eu-152 
Eu-154 
Fu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
PU-239 
PU-241 
Pu-241 
Pu-241 
? 2 - 2 4 1  
P u - 2 4 1  
Pu-241  
Pu-241+D 
Pu-241+D 
Pu-241+D 
Pu-24lrD 
Pu-2 4 1 +D 

Am-24; 

U-233 
Th-229rD 
Z D S R i 3 1  
Co-60 
Cs-137iD 
Eo-152  
E;- 152 
Gd-152  
ZDSR (; 1 
€3-154 
Fu-238 
Pu-238 
U-234 
Th-230 
Ra-225+D 
Pb-ZlO+D 
XDSR i:  1 
Pd-23? 
U-235tD 
Pa-231 
A c - 2 Z 7 + D  
ZDSRi31 
Pa-241 
h - 2 4 1  

3 - 2 3 3  
:h-22?+0 
X X R  i j i 
P,J- 2 4 1 ~z 
U p - 2 3 7 ~ D  
U-233 
Th-229tD 

219-23?+3 

Np-2i-iD 

0.000E+00 0.000Et00 0.000E+00 0.000Ei00 O.SOOEi00 
1.000Ei00 0.000Ei00 0.000Ei00 0 . 0 0 O E i 0 0  0.000Ei00 O.I)COE+00 
1.000Et00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 3 . 0 0 3 E i 0 0  
7.208E-01 
2.792E-01 
2.792E-01 

1.000Ei00 
I. 840E-09 
1.000Et00 
1.000EtO0 
1.000E+00 
1 . 0 0 0 f + 0 0  
1.000E+00 

0.000Ei00 
0.000Ei00 
2.000Ei00 
O.COOEi00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.003Er00 

0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 f i 0 0  
0.000E+00 
0.000E+00 
O.OOOELO0 
0 . 0 0 0 E t 0 0  
0.000E100 
0.000E+00 
0.000Et00 
0.000Et00 

0 .000EtOO 
0. O l O E i O O  
0.030Ei00 
0.OOOE+@O 
O.O0OE+00 
0.000Et00 
O.OOOEI00 
0.000Et00 
O.OOUE+OO 
0.000Ei00 
0.000Ei00 
0 ,  GCOE+OO 

0.000Ei00 
0. 000E+00 
0. OOOEiOC 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E t 0 0  
0.000E+00 
0.000E+00 
0.0oOE+00 
0.000E+00 
O.000EIOO 

2. 36.E-01 9. i96E- 
1.030ELOC 0.000E100 0.000Ei00 0.000Ei00 0.000€+00 0.300Ei00 8.438z-08 8. 1.44-E-05 1 . 5 1 8 E -  
1.000E100 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.SOOEi00 1.328E-14 4 .  2.481E-09 3.215E- 
1.000E+00 0.00OEi00 0.000Ei00 0.000Ei00 0.000Ei00 C.OCCEIO0 1.244€-:5 - .  ?.792E-12 1.522€-;1 

. ? 1 9 E ~ O C  1. 2.357E-01 9.598E-02 

.C'3CE103 

. C I G O E ~ O C  

.000EiOZ 
0 0'3 EA c 0 

. 0 0 0 E + d 0  

.000E.00 

.@@OE+O@ 

.000E+00 

. 000E+00  

. 0 O O E i O O  

.000E+00  

.000E+OG 

, ~ . ~ o E + o o  (i.oan~+on 

1.000E100 O.iC3E100 0.000Ei00 0 . 0 0 0 E i C O  i.000Ei01 J.300IiOi: 3 .  
1.000E+0@ 0.000Ei00 0.000EIOC O.OCOEIO0 0.000EiOC 3.000EiOC 0. 
1 . 0 0 0 E i 0 0  0.030Ei00 0.00OEiOO 0.000Ei00 0.000Ei00 3.000E+iC 0.000EL00 
l.S0OE+0@ O.OCOEtO0 0.000Ei00 0 .000E+00  0.000Ei00 7.SOOE+03 3.473E-14 

0.000Ei00 0.000E+00 0 . 0 0 0 E i 0 0  0.000Ei0C 3.003Ei0O 3.4'3E-i4 
1.000Ei00 0.000Ei00 0 . 0 O O E i O O  0.000E+00 0.000Ei00 U.OOOE*3C 0.0O0EICC 
1.000Ei00 2 . C O O E i O O  0.300Ei00 0.000Ei30 0 . 0 0 0 E i C 3  '3.C05E.30 5. 
1.00GEi00 0.300Ei00 0 . 3 0 0 3 + 0 3  0.000E-00 O . O O C E l r " 3  C . C 3 0 E i C 3  E .  

~~~ ~~ ~~~~~~ ~~ - 
3.000E+O0 0.003Ei00 
~ . 0 0 0 ~ + 0 0  0.000E.0'2 
0.030Ei00 C.OOCE+CO 
0.000Ei00 0.000ii00 
0.000Ei00 0.000f+CO 
0 . 0 0 0 E i 0 0  0.300E130 
0.000Ei00 0 . 0 0 0 E i 0 0  
0.000Ei00 O.OOOE+OO 

1.0B'E-06 3.581E-06 3.008E-06 
2.456E-12 1.843E-10 2.652E-10 
3 . 2 5 7 E - 1 3  2 . 8 9 3 E - 0 8  5 . 4 5 8 E - 0 8  
O . O ' I O E + C C  3 . 4  55E-01 

5 . 0 0 0 f - 2 9  5 . 4 7 4 E - L ?  
3.312E-39 5 . 0 7 9 f - C 9  

92E-38 1.322E-07 
1.000Ei30 0.300Ei00 



Nuclide 
lil t- 0.000Et00 

~ 

Am-241 '3.431Ei12 
Co-60 '1.132Et15 
Cs-137 '8.704E113 
Ea-152 *1.76SE+14 
E',- 15 4 '2.639E114 
Pu-2 3 8 +l.'lZE+13 
Pu-239 ' 6 . 2 1 4 E i 1 0  
Pu-241 +:.030E+l4 
sr-90 '1.355Et14 
3_= 

+ A t  s p e c i f i c  actrvity 

Summed oose/source Ratios D S R l i .  tl in l m r e m / y r ! /  ipCiig! 
and single Radionuclide Soil Guidelines G1i.t) in PCiig 

at tmln = time of minimum s i n g l e  radionuclide soil guideline 
and at tmax ~ t i m e  of maximum total dose = 113.5 + 0.2 years 

Nuclide 1ni:ial t m l n  DSR(i,tmln! G(i,tmln) DSR(i,tmaxi G(l.imaxi 
(I! I p C i ' a !  iyear51 lPcl/g) IPCl' 3 )  

Am-241 1.'00E-01 99.7 f 3.2 3.923El0; 6.373E100 3.706E+00 6.145E130 
Co-60 5.690E-03 0.000Et00 O.OOOEt00 *1.132E+15 0.000Ei00 '1.132Eil5 
Cs-137 2.550E+00 0.000EtO0 0 . 0 0 0 E t 0 0  '8.704Eh3 0.000Ei00 '8.704E+ij 
Eu-152 l.50OE-01 0.000€+00 0.000E+00 '1.765Etl4 0.300E+00 'l.765Ei14 
Eu-154 1.400E-02 0.000E+00 O.O0OE+OO '2.639E114 S.OOOEi00 '2.639E114 
Pu-238 3 .190E-03  548 i 1 4.033E-05 6.200Ei06 0.000Ei00 '!.712E+17 
Pu-239 1.S2OE-01 1.000E103 1.022E-07 2.445E+08 5.315E-13 '5.2i4Ei 
PU-241 9.113E-0; 155.4 5 3.3 1.C34E-0: 2 . 4 1 9 E i 0 2  5.184E-02 4.043EiC2 
Sr-90 ii43i-32 152.8 5 ' 3 .3  1.314E-C3 1.933E*04 3.000Ei00 ' 1 . 3 6 5 E 1 1 4  

'A: specific ac:i 
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Clle : c o m l n e d  - 3sper-areas - -  ard f;lter-oed_areas - aq~a'ic.rad 

- 

IndiVldaal Y'dclide Dose S ~ r n e d  ?Yer F:; Fa'-hw.i?s 
~aient Ndcl ide  and E r a n c h  Fraczion :naica:ed 

Nuclide Paren: T H F i l !  DOSE m r e w y r  -~ l j !  (1) _- 3.000EiOo l.OOOEi00 3.COOEiO0 I.000E+?l 3 . 0 0 0 E t 0 1  1.00CE42 ? . C 3 : 3 ~ ; ;  -.F:Ot+S2 1.3S0E+03 2 
% 

~~ 

N e 
VI 



Am-241 Am-221 1.000Ei30 
Am-241 ?J-241 1.00OEi03 
Am-241 ZD0SEL;l 
Np-237 Am-241 1.00CEi00 
xp-237 ~ , ~ - 2 4 1  i . o m ~ i 3 a  
Np-23' Pu-24: 2.450€-!5 
Np-237 z 3 O S E  I j i 
U-233 A m - 2 4 1  1.000Ei00 
U-233 ?,J-241 1.000Ei30 
U-233 P u - 2 4 1  2.450E-05 
U-233 ZDCSEl;l 
Th-229 Am-241 1.000Ei00 
Th-229 Pu-241 1.000Ei0C 
Th-229 P.J-241 2 . 4 5 0 E - 0 5  
Th-229 XDOSEijI 
Ca-60 C o - 6 0  I.OOOEi00 
is-137 Cs-133 1.000Ei00 
Eu-152 EI-152 i.205E-01 
Eu-152 €'a-152 2.732E-01 
Eu-152 XDOSZ.(:l 
Gd-152 Eu-152 
Eu-154 Eu-154 
Pu-238 Pil-235 
Pu-238 Pu-238 
Pu-238 ZDOSEljl 
U-234 Pu-235 
Th-230 Pu-238 
Ra-226 P'J-238 

Pu-239 P~2-239 
U-235 Pu-239 
Pa-231 Pu-239 
Ac-227 Pu-239 
RESFAD, V e r s i o n  

PD-210 ~..-23a 

,792E-01 
.000E+00 
, 8 4 0 E - 0 9  
.000E+00 

.000E+00 

.000E+00 

.000E+00 

. 0 0 0 EA 0 0 

. 3 o o ~ + n c  

.000E+00 

S.C30E+00 0.0003+00 0.000Ei3C 0.00CEi00 0.00CElCO 5.563E-Cl 2.9223- 
0.000Ei03 0.000Ei00 0.000Et00 0.000Ei00 0.000Ei00 4.754E- 
0.003€+00 C.000Ei00 0.000Ei00 0.000Et00 0.0COE103 5.'?lE- 
S.003E-00 0.000Ei00 0.300Ei00 0.000E+00 O.GCOE+OO 1.434E- 
0.030E+00 0.000Ei00 0.000Ei00 0.000Ei00 9.00CEi00 '.314E- 
O.OSOE+OO 0.000Ei00 0.000EtC0 0.000Ei00 0.00OEiGO 3.000Ei 
0.000Ei00 0.000Ei00 0.000EiC0 0.0COEi0C 0 . 0 0 0 E i 0 0  ;.4CZE- 
0.203EiC0 0.000Ei00 0 . 3 0 0 E i 0 0  0.000Ei00 0 . 0 0 C Z . I O C  2.258E- 
0.00SEi00 0.0002100 0 . 0 0 0 E i 0 0  0.000Ei00 O . O O C E + C ! l  6 .633iE- iF :  1.2 
0.000Ei00 1 1 . 0 O O E i 0 0  0.00OEi00 0.000Ei00 3.000EiC3 0.010EA23 1 . t  
0.300EIOO 0.000EiOO 0.000Ei00 0.000Ei00 0 . 0 0 3 E i C 3  2.255E- 
0.000E+00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 2.iiSE- 
0.000Et00 0.000Ei00 0.000EiC0 0.000Ei00 3 . C 3 0 E i 0 3  :.196€-19 1.325E- 
0.000Ei00 0.000Ei00 0.000Et00 0.000Ei00 0.000Ei03 0.00OEl 
0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i C 0  2.127E- 
0.000Ei00 0 . 0 0 0 E i 0 0  S.3OOE~00 0.000Ei00 0.GOOEi3C 0.310E- 
Q.@C0E+830 0.00CEIOO 3.300EiOC 0.000Ei00 0 . 3 0 0 ' 2 + 0 0  3.ZOOE- 
O.OCOEi00 0.330Ei00 0.COOE-00 0.00OEiOO 0.300E-03 3.2330'2- 
0.02 .OEi3C 0.000Ei00 0.000E~OC 0.000Ei00 0.000EIOS l.OOOEL 
0.000Ei00 0.000Ei00 0.000EiCC 0 . 0 0 0 E i 0 0  0.000E-00 O.000E- 
0.000Et00 0.000Et00 O.OCOELOO 0.000Ei00 0.000EIOC 0.000E- 
0.000Ei00 0.000Et00 0.000E+00 0.00OEi00 0.000E+00 O.OOOE+OC . S C O E +  
0.000€+00 0.000Et00 0.000E+00 0.000Ei00 0.000EtC0 O.OUOE*OS .000E* 
0.000Et00 0 . 0 0 0 E i 0 0  O.C00E+00 0.000Ei00 0.000E+00 0.000E+OO .000E+ 
0.000Ei00 0.000Et00 0.000Et00 0.000Ei00 0.000E-00 C.000E+@0 .000E+i;: 
0 . 0 0 0 E i 0 0  0.000E+00 0.000Et00 0.000Et00 0.000E+0C 0.000€+00 .501E-'" 

~3.000EiOC 0.000Ei00 5 . 0 0 C E i 0 C  0.S00EI00 0.30 
3 .  000E+?0 0 .C00E+00 0. GOCEiOO 0.500Ei00 0.50 
3.00OEISO C.000Ei00 O.0C3E20O 0.000EtOO 0.000EA00 3.000E- 

0.000Ei00 0.000Ei00 0.000E100 0.00OEiO0 0.000Ei00 0.000E-00 

4.S24E-02 1.631E-CZ 
-.E?5E-03 1.193E-03 
i.P12E-02 1.951E-02 
2 . 4 5 0 ' 2 - 0 6  2.55CE-05 



I n d i v i d j a l  Njc l ide  S o i l  Concentralion 
Paren: N i c l i d e  a n d  B r a n c h  F r a c ~ i o n  I n d i c a t e d  

Np-237 Pu-241 2.450E-05 
Np-237 XS (j 1 : 
U-233 Am-241 1.000E+00 
U-233 P u - 2 4 1  1 . 0 0 O E t 0 0  
U-233 F . ~ - 2 4 i  2.450E-05 
U-233 X S I - I :  

i ,  ~~~ 

Th-229 Am-241 I.OGOEt00 
Th-229 P J - 2 4 1  1.00OE+00 
Th-229 P z - 2 4 1  2.450E-05 
Th-229 ZS l j  I ; 
Co-60 C o - 6 0  1.000Et00 
Cs-137 Cs-137 1.000E+00 
Eu-152 Eu-152 7.208E-01 
Eu-152 Eu-152 2.192E-01 
Eu-152 Z S I , ) :  
Gd-152 Eu-152 2.792E-01 
Eu-154 Eu-154 1 . 0 0 0 E i 0 0  
Pu-238 Pu-238 1.840E-09 
Pu-238 Pu-238 1.000EtC0 
Pa-238 ES!]): 
U-234 Pu-238 1.000Ei00 
Th-230 Pu-23P 1 . 0 0 0 E i C O  
Ra-226 Pu-238 1.009EiOO 
Pb-210 Pu-23F 1 . 0 0 0 E i C O  
Pu-239 P~-219 1.003Ei00 
U-235 P u - 2 3 9  l.COOEi00 
Pa-23: P , ~ - 2 3 9  1.00SEiOG 
Ac-227 Pu-233 1.200E40 

O.COOE+@O 
0. OOOEi00 
0.30OE100 
0.000E*00 
0 . 3 0 0 E + 0 0  
6.590E-03 
2.550€+00 
1.081E-01 

1.205E-13 
3 . i a s ~ - i ~  
a.056~-21 
4. 915E-22 
3.793E-18 
1.86%-03 
2.492Et00 
1.026E-01 

1.0a7~-12 
1 . 0 1 9 E - 1 6  
5.3a8E-19 
1.295E-20 
1.0ZGE-16 
4.508E-03 
2.319Et00 
9.249E-02 

1.212E-11 
3 . 7 3 7 E - 1 5  
7.333E-17 
4.415E-19 
3.811E-15 
1.795E-03 
2.024Et00 
6.424E-02 

1 .C9CE-l2 
9.81iE-14 
4.80E-15 
9.60OE-18 
1.030E-13 
1.292E-04 
1.275EiG0 
2.26m-02 

4 . 1 8 a ~ 4 2  3.976~-02 3.5a2~-02 2 . 4 8 ~ 4 2  8.784~-03 
1.500~-01 I . ~ Z ~ E - O I  I . Z ~ ~ E - O I  8.91~~-02 3.146~-02 
D.OOOEt00 2.619E-16 7.465E-16 2.095E-15 4.075E-15 
1.400E-02 1.294E-02 1.105E-02 6.365E-03 1.315E-03 
S.8iGE-12 5.823E-12 5 . 1 3 2 E - 1 2  5.422E-I2 4.62'E-12 

52-09 4.620E-09 
E-13 3 . 5 4 5 E - 1 3  

E-13 1.:-5E-C9 
E-08 ?.093~-0a 

,296E-04 5.898E-OS 9.180E-20 1.026E-24 
.222E-04 2.4ilE-OP 3.288E-19 3.614E-24 

,202E-14 2.119E-15 

.599E-12 '.9 
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