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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 JN-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 farmer who was assumed to live on 
the WJN Site after closure. 

Radiation doses were also estimated for a person who uses the Big Darby Creek for recreational 
purposes (Appendix A) and for a person who is exposed to radioactive material through a 
contaminated wound while using the Big Darby Creek for recreational purposes (Appendix B). 

2.0 Site Layout 

Figure 1 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 
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 
m2 (1 meter wide and 37 meters long) and the area associated with the JN-4 drainpipe was 27.9 
m2 (2 feet wide and 150 feet long). The total area ofthe JN-4 Drainpipe Area was 64.9 m2 (37 + 
27.9 = 64.9 m2). 

Table 1. West Jefferson North Site Areas 
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3.0 Radionuclide Concentrations 

Sr-90 
Eu- 152 

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 at the WJN Site 

46 
17 

Eu- 154 
Pu-238 
P~-239/240 

Note: The Cs-137/Pu-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 10 meter x 10 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 in Tables 3 through 5 and 
the radionuclide ratios listed in Table 2 were used to determine radionuclide concentrations and 
estimate radiation doses for the Upper Area and the Filter Bed Area. The radionuclide 
concentrations are listed in Table 6. 

182 
800 
25 

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 in Table 7 were used to estimate radiation 
doses for the JN-4 Drainpipe Area. 
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Area 
Upper 

Abandoned Middle Filter Bed 

Manhole 7 to Manhole A Sewer 
Line 

Upper 
Upper 
Upper 

Overburden (Random) 0.23 
Overburden A 0.0833 
Overburden B 0.0499 
Trench Base 0.0900 
Trench Sidewalls 0.150 
AMFB Base 0.230 
Overburden A 0.200 
Overburden B 0.0200 

Excavation Sidewalls 0.240 
Overburden A 0.0800 
Overburden B 0.140 

_______ Excavation Base 1.10 

Upper 
Upper 
Filter Bed 
Upper 

Filter Bed 

Filter Bed 

Table 3. Cs-137 Concentrations at the WJN Site 

Title 
JN-4 North Area 

oncentration (pCi/p) 
\2000-2001 Data 0.08 

B and C 

P 



Table 3. Cs-137 Concentrations at the WJN Site 

Area 
:ilter Bed 

__ 
FSS 

Title Location 
Active North Filter Bed, North 
Subsurface Sand Filter 

ANFB to MH-2 Sidewalls 
ANFB to MH-2 Excavation Base 

File 
12 

~ 

:ilter Bed 

3ter Bed 

4ter Bed 

:ilter Bed 

__ 
13 Active North Filter Bed, South 

Subsurface Sand Filter 
Grids 33,42,50,51,52, and 61 of 
the Abandoned North Filter Bed 
Manhole 7 to Manhole 8 Sewer 
Line Excavation Sidewalls 

Excavation Base 

Overburden A 
Overburden B 

Active North Filter Bed Discharge Excavation Base, Section A 
Line Excavation Base, Section B 

14 
__ 

15 

___ 
16 

~ 

Dosing Chamber Excavation Base 
ANFB to MH-2 Overburden A 
ANFB to MH-2 Overburden B 

Excavation Base, Section C 
Excavation Base, Section D 
Excavation Sidewall, Section A 
Excavation Sidewall, Section B 
Excavation Sidewall, Section C 
Excavation Sidewall, Section D 
Section A, Overburden A 
Section A, Overburden B 
Section B, Overburden A 
Section B, Overburden B 
Section C, Overburden A 
Section D, Overburden A 

0 - 1 3 7  Concentration -1 
0.02 
0.03 * Surface data only, no soil data 

1.3 I 5 0.08 
0.04 
0.04 

0.16 
0.09 

-::;:-I 
0.49 



Table 3. Cs-137 Concentrations at the WJN Site 

Area 

@per 

~ 

FSS 
File 

17 
~ 

Title Location 0 - 1 3 7  Concentration (pCi/g) 
Section D, Overburden B 0.22 

Dam Line Stabilized Pipe 1.0629 
19 JPPer 

20 

22 
__ 

JN-2 Foundation Area and Sanitary 
Line 

~ 

23 

JN-2 Foundation 
Sanitary Line Trench Base 
Sanitary Line Trench Sidewalls 
Sanitary Line Overburden A 

0.0669 
0.0316 
0.0384 
0.0550 

I Sanitary Line Overburden B 
JPPer JN- 1 Well House 

JPPer Remaining Land Areas Inside WJN t Fenceline 

0.0373 

JPPer 

1 Roofing Materials 0.0228 
n 0214 

- AA-4 0.08 
Section A 0.05 
Section B 0.03 

Unaffected Land Areas Outside 
WJN Fenceline 

Section C 0.06 
- Section D 0.04 
- Section E 0.13 
Section F 0.13 
JN-2/3 Footprint 0.041 
JN-1 Footprint 0.17 
SR 142 Access Road 0.0593 
Southwest ofJN-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 



Table 3. (3-137 Concentrations at the WJN Site 

Title 
Areas Including and Surrounding 
the AMFR 

p File Location Cs-137 Concentration (pCi/g) 
Average of Table 7 data 2.55 

.. 

JN-1-4 Bog Area and Outfall #6 

JN-2 Sanitation Line Section A 

Area 
Filter Bed 

Bog Area 0.353 
Average of Outfall #6 data 0.06 19 
Sanitation Line Trench Base Section A 0.03 

Upper 
Filter Bed 

JN- 1 South and East Grounds 
JN-1 A and C Foundation 
Excavation 
JN-1 B Foundation Excavation 
Chemical Waste Sewer Line, West 

I I 

Sanitation Line Trench Sidewalls Section A 0.08 
JN-1 South and East Grounds and Excavation 0.4 
JN-1 South and West Grounds and 0.57 
Excavation 
JN-1 B Foundation 0.66 
Excavation Base 0.00344 

~ 

Excavation Sidewalls 
Overburden A Soils 
Overburden B Soils 

-0.0053 1 
0.0201 

-0.00335 

Section I Excavation Sidewalls 

Section 

0.00897 
Chemical Waste Sewer Line, East 

TRU Waste Staging Pad 
North Abandoned Discharge Pipe 

~ 

Overburden A Soils 0.01 I5 
Overburden B Soils 0.0141 
TRU Waste Pad Area 0.16 
Table 5 0.0835 

Average 1 0.20 
Maximum 1 2.55 

a. FSS not assigned a number. 



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



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

Jpper 

Jpper 

Jpper 
+per 

Jpper 

~ 

FSS 

South Outside Filter Bed Fence 

Average of Outfall #6 data 
Sanitation Line Trench Base Section A 
Sanitation Line Trench Sidewalls Section A 
JN- 1 South and East Grounds and Excavation 
JN-1 South and West Grounds and Excavation 

0.144 
JN-1-4 Bog Area and Outfall #6 Bog Area 0.353 

0.06 19 
.IN-2 Sanitation Line Section A 0.03 

0.08 
JN-1 South and East Grounds 0.4 
JN-l A and C Foundation 0.57 
Excavation 
JN-l B Foundation Excavation JN-I B Foundation 0.66 

File 
22 

~ 

23 

__ 
25 

I I I I 

WJN Fenceline 



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

File 
30 

Area Title Location Cs-137 Concentration (pCi/g) 
Upper Chemical Waste Sewer Line, West Excavation Base 0.00344 

Section Excavation Sidewalls -0.00531 
Overburden A Soils 0.020 1 

File 
30 

Area Title Location Cs-137 Concentration (pCi/g) 
Upper Chemical Waste Sewer Line, West Excavation Base 0.00344 

Section Excavation Sidewalls -0.00531 
Overburden A Soils 0.020 1 

3 1 

32 

Overburden B Soils -0.00335 

Section Excavation Sidewalls 0.00897 
Overburden A Soils 0.01 15 
Overburden B Soils 0.0141 

Upper Chemical Waste Sewer Line, East Excavation Base -0.001 2 1 

Upper TRU Waste Staging Pad TRU Waste Pad Area 0.16 
Average 

Maximum 
0.14 
1.21 



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

Title 
Filter Beds Including WIDE 

F r  iBy 
Filter 

Filter 

Location Cs-137 Concentration (pcilg) 
Filter Beds and WIDE Grounds 0.278 

Bed 

System 
Abandoned Middle Filter Bed 

Bed 

Trench Base 0.0900 
Trench Sidewalls 0.150 
AMFB Base 0.230 
Overburden A 0.200 
Overburden B 0.0200 

Filter 
Bed 

Bed 

Excavation Sidewalls 
Overburden A 
Overburden B 
ANFB to MH-2 Sidewalls 

0.240 
0.0800 
0.140 
0.02 

Active North Filter Bed, South 
Subsurface Sand Filter 
Grids 33,42, 50, 51, 52, and 61 of 
the Abandoned North Filter Bed 
Manhole 7 to Manhole 8 Sewer 
Line 

Line 

ANFB to MH-2 Excavation Base 

ANFB to MH-2 Overburden A 
ANFB to MH-2 Overburden B 

0.04 

0.03 
0.05 

Surface data only, no soil data 

1.3 

Excavation Base 0.02 
Excavation Sidewalls 0.08 
Overburden A 0.04 
Overburden B 0.04 

~ 

Dosing Chamber Excavation Base 0.02 

Active North Filter Bed, North 
Subsurface Sand Filter 



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

Title 
lctive North Filter Bed Discharge 
h e  

:J Filter Location Cs-137 Concentration @Ci/g) 
Excavation Base, Section A 0.04 

0.2 1 
Excavation Base, Section C 0.73 
Excavation Base, Section D 0.15 
Excavation Sidewall, Section A 0.14 
Excavation Sidewall, Section B 0.16 

Excavation Base, Section B 

Excavation Sidewall, Section C 0.22 - 

a. FSS not assigned a number. 



Table 6. Radionuclide Concentrations Used in WJN Site Dose Assessment 

Location 
Excavation Sidewalls" 
Excavation EastiWest 

Table 7. Radionuclide Concentrations in JN-4 Drainpipe Area 

Pu-238 P~-239/240 Pu-241 
Concentration Concentration Concentration 

(pCi/g) (pCi/g) (pCi/g) 
0.033 0.900 0.720 
0.0 12 0.159 0.126 

Base" 
Excavation North/South 
Base" 
Overburden EastiWest 
Trencha 
Overburden NorthiSouth 
Trencha 
Base of Trenchh 
Average 
Maximum 

0.0 15 0.483 0.385 

0.012 0.389 0.3 12 

0.035 1.21 0.970 

0.074 3.14 2.52 
0.030 1.047 0.839 
0.074 3.14 2.52 

Concentration 

03081 

1 

4.0 Site Ground Water Model 

The unconsolidated glacial deposits underlying the WJN Site are approximately 100 feet 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 Lewisburg-Celina silt loam. From the land surface to the 
limestone, the geologic deposits are very dense, over compacted glacial till consisting mostly of 
clay (Jacobsen 2006). Within the glacial till overburden, there are three zones that are dominated 
by sand. These sand-dominated zones have been referred to as the 885-foot, 855-foot, and 805- 
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Ground water from the 855-foot sand zone was assumed to be a drinking water supply, and a 
source of water for irrigating crops and watering stock. Radiation doses were estimated for these 
pathways based on measured concentrations of radionuclides in wells in the 855-foot sand zone 
and leaching of residual radionuclides in surface soil. The 805-foot sand zone was not modeled 
as a ground water source because the radionuclide travel times from the residual radioactivity in 
surface soil to the 805-foot zone would be longer than for the 855-foot zone, resulting in lower 
radiation doses. 

In 2006, ground water samples were collected at various onsite locations in the 855-foot zone. 
The only radionuclide detected in excess of the minimum detectable concentration that was not 
naturally occurring was Sr-90. The maximum Sr-90 concentration detected in these samples was 
1 pCi/L. 

5.0 Exposure Scenario 

Because the goal of the WJN Site dose assessment was an unrestricted release of the WJN Site, a 
residential farmer scenario was used to estimate radiation doses from the residual radioactivity 
present in surface soil at the WJN Site. In addition, no cover was assumed to exist over the 
surface soil. The following pathways were considered: 

External gamma 
Inhalation 
Plant ingestion 
Meat ingestion 
Aquatic foods 
Drinking water 
Soil ingestion 

The residential farmer was assumed to live on the WJN Site and grow a significant portion of 
their food on the site. The farmer was also assumed to use water from the 855-foot zone for 
drinking water, irrigating crops, and watering stock. For the aquatic foods pathway, water was 
assumed to leach through the WJN Site to the 885-foot zone and then discharge to Battelle Lake. 
Battelle Lake was assumed to be the location of the aquatic food pathway because the watershed 
area associated with Battelle Lake, about 2.1 square miles or 1,344 acres (Ohio DNR 1987), is 
much less than the Big Darby Creek sub-watershed areas north of the WJN Site, and would 
therefore result in larger radiation doses. For example, the Upper Big Darby Creek sub- 
watershed has an area of about 1 13,000 acres and the Upper Middle Big Darby Creek sub- 
watershed has an area of about 40,000 acres (Ohio EPA 2006). Figure 3 illustrates the exposure 
pathways at the WJN Site. 

The radiation doses through the exposure pathways illustrated in Figure 3 were estimated using 
the RESRAD computer code (Version 6.3) (Yu et al. 2001). Radiation doses were estimated 
from the time of site closure (0 years) to 1,000 years after site closure. 
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Table 8. Distribution Coefficients Used in the WJN Site Dose Assessment 

a. Distribution coefficient based on the distribution coefficient for Sm. 
b. The distribution coefficient for the contaminated zone and unsaturated zone was based on the 

distribution coefficient for loam or clay from Sheppard and Thibault (1990). 
c. The distribution coefficient for the saturated zone was based on the distribution coefficient for sand 

from Sheppard and Thibault (1990). 

Precipitation (m/yr) 
Contamination fraction of plant food 

0.97 Local conditions 
1 .o Conservative assumption 
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Parameter 
Contamination fraction of aquatic food 

WJN Site 
Value Comment 

1 .o Conservative assumption 
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Hydraulic gradient 
b parameter 
Well intake depth below water 
table (m) 
Water table drop rate ( d y r )  
Nondispersion or mass balance model 

2007) 
0.02 RESRAD default 
4.05 Representative of sand (Yu et al. 1993) 
9.14 Intake at top of 855-foot zone, 30 feet 

below the water table 
0 Yields higher radiation doses 

Mass Balance Yields higher radiation doses 







The Sr-90 radiation dose from RESRAD was from Attachment 1 (year loo), 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 is contained in Attachment 3 (year 100). The 
Sr-90 radiation dose through the ground water pathway was estimated to be 0.1 102 mrenvyr: 

1.927E-2 (drinking water) + 3.194E-3 (plants) + 3.322E-3 (meat) + I .8  12E-3 (milk) 

= 2.76OE-2 mredyr  

2.76OE-2 mredyr  
2.505E-1 pCi/L 

1 pCiiLx = 0.1 102 mredyr  

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 9.6 mredyr  through all exposure pathways. 
This radiation dose is below the 25 mredyr  unrestricted release standard from I O  CFR Part 20. 

The radiation dose of 9.6 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 IO,  to 
about 1 mrendyr. 

The entire WJN Site was assumed to contain residual radioactivity at the maximum 
radionuclide concentrations. In reality, a substantial portion of the WJN Site would not 
contain residual radioactivity at these levels. In addition, the resident fanner was assumed 
to be exposed to the Upper Area and Filter Bed Area and the JN-4 Drainpipe 
simultaneously, which is not likely to occur. 

A resident fanner 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 fanner was assumed 
to get a substantial portion of their food from the WJN Site. This is also not likely to 
occur. 

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 
clcan soil or by soil with lower radionuclide concentrations. 
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The radiation doses from 9 - 9 0  in the 855-foot zone 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 9.6 mrem/yr. 
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APPENDIX A. RECREATIONAL SCENARIO 

The purpose of this analysis was to estimate the radiation dose for a person who uses the Big 
Darby Creek for recreational purposes. The person was assumed to be located at the Ken Jockety 
Girl Scout Camp, which is located about 0.4 miles from the WJN Site. 

Assumptions for Recreational Exposure Scenario 

1.  The Ken Jockety Girl Scout Camp has 1 week sessions during the summer, so the exposure 
time was I week, or 0.0192 of a year (7 days 
assumed to be outdoors. 

365 days = 0.0192). All of this time was 

2. The exposure was based on a person getting all their drinking water and aquatic food from 
the Big Darby Creek, which runs in front of the Ken Jockety Girl Scout Camp, for the 1 week 
period they are exposed. 

3. The exposure also included external exposure, soil ingestion exposure, and inhalation 
exposure based on standing on the West Jefferson North (WJN) Site for 1 week. This was 
done to provide a conservative estimate of the radiation dose from radioactive material that 
might be blown from the WJN Site and expose people at the Ken Jockety Girl Scout Camp. 

4. The inhalation rate was 14,000 m3/yr (see Table 2.3 in Yu et al. 2001). 

5. Radiation doses through the plant, milk, and meat pathways were not estimated. 

6. The watershed area was 619,000,000 m2 (153,000 acres). This was based on the drainage 
areas of the Upper Big Darby Creek sub-watershed (1 13,000 acres) and Upper Middle Big 
Darby Creek sub-watershed (40,000 acres), which are north of the WJN Site. 

7. Water was assumed to move through the WJN Site to the 885-foot zone and then discharge to 
the Big Darby Creek. All water used by the person at the Ken Jockety Girl Scout Camp was 
assumed to be surface water from the Big Darby Creek. 

8. Swimming is not evaluated in RESRAD, so a separate dose assessment for swimming was 
performed. The concentration of radioactive material in surface water was obtained from the 
RESRAD concentration file. The person was assumed to swim for 60 minutes per day for the 
7 days they spent at the Ken Jockety Girl Scout Camp. The swimming time was obtained 
from the U.S. Environmental Protection Agency Exposure Factors Handbook, Scction 15.4.1 
(EPA 1999). External dose conversion factors were obtained from Federal Guidance Report 
No. 12, Tablc 111.2, for immersion in contaminated water (Eckerman and Ryman 1993). 
Incidental ingestion of water during swimming was included using an ingestion rate of 50 
mL/hr of swimming (EPA 2003). Ingestion dose conversion factors wcre obtained from Yu 
et al. (2001). 

9. Initial soil concentrations and other site parameters were the same as were used in the 
rcsident farmcr dose assessment (see Tables 6 through 9). 
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IO .  The peak radiation dose from the combined Upper and Filter Bed Areas and the JN-4 
Drainpipe Area was estimated to be 0.19 mrem per week of exposure at the Ken Jockety Girl 
Scout Camp and the peak radiation dose from the JN-4 drainpipe area was estimated to be 
0.012 mrem per week of exposure Ken Jockety Girl Scout Camp. The total radiation dose 
was estimated to be 0.20 mrem per week of exposure at the Ken Jockety Girl Scout Camp. 
The majority of this radiation dose was external exposure from Cs-137, which assumed that 
the person was standing on the WJN Site, which provides a conservative upper bound on 
potential radiation doses. 

The peak radiation dose from swimming was estimated to be 3.26E-9 mrem per week of 
exposure (i.e., swimming). The peak swimming radiation dose occurred 94.76 years after site 
closure. 

11, Attachments 4 through 9 contain the RESRAD summary files used to estimate these 
radiation doses. Attachments 10 and 11 contain the Excel spreadsheet used to estimate the 
radiation doses. 

References: 

Eckerman, K.F. and J.C. Ryman. 1993. External Exposure to Radionuclides in Air, Wurer, and 
Soil. Federal Guidance Report No. 12. Washington, DC. 

EPA (U.S. Environmental Protection Agency). 1999. Exposure Furlors Handbook. Report No 
EPA/600/C-99/001. Washington, DC. 

EPA ( U S  Environmental Protection Agency). 2003. User’s Manual, Swimmer Exposure 
Assessment Model (SWIMODEL) Version 3.0. Washington, DC. 

Yu, C., A.J. Zielen, J.-J. Cheng, D.J. LePoire, E. Gnanapragasam, S. Kamboj, 
J .  Amish, A. Wallo 111, W.A. Williams, and H. Peterson. 2001. User2 Munua1,for RESRAD 
Version 6. Report Number ANLIEAD-4, Argonne National Laboratory, Argonne, Illinois. July. 
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APPENDIX B. CONTAMINATED WOUND SCENARIO 

The purpose of this analysis was to estimate the radiation dose for a person who is exposed to 
radioactive material through a contaminated wound while using the Big Darby Creek for 
recreational purposes. 

Radiation Dose from a Contaminated Wound 

In 2007, the National Council on Radiation Protection and Measurements (NCRP) completed 
NCRP Report No. 156, Development of a Biokinetic Modelfor Radionuclide-Contaminated 
Wounds and Procedures for  Their Assessment, Dosimetry, and Treatment. However, NCRP 
Report No. 156 does not contain systcmic dose coefficients developed using the wound model. 

Therefore, the radiation dose from the contaminated wound scenario was evaluated by treating 
the intake through the contaminated wound as a direct injection of radioactive material into the 
blood, using the direct injection dose coefficients from the DCAL computer code (Eckerman et 
al. 2006). For Cs-137, this dose coefficient is 1.36E-8 Sv/Bq for adults. This dose coefficient 
includes the contribution from the Ba-137m progeny radionuclide. 

The maximum measured Cs-137 concentration in sediment was 3.3 pCi/g. The radiation dose 
from a wound contaminated with this sediment was evaluated by assuming that 1 gram of the 
sediment was injected into the bloodstream. This yielded an intake of 3.3 pCi. Based on the 
Cs-137 dose coefficient for direct injection, the resulting radiation dose was estimated to be 
0.00017 mrem: 

sv rem mrem 3.7E-tl0 Bq 
Bq s v  rem 1.0E+12 pCi 

1.36E-8-x 100-x 1,000- X x3.3 pCi =0.00017 mrem 

Reference: 

Eckerman, K.F., R.W. Leggett, M. Cristy, C.B. Nelson, J.C. Ryman, A.L. Sjoreen, and 
R.C. Ward. 2006. User’s Guide to the DCAL System. Report No. ORNLITM-2001I190, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. 
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Attachment 1. Combined Filter Bed and Upper Areas Resident Farmer Scenario (Summary File) 
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I 
.. . 

I i l - 2 3 i i D  , fish 
e-5 U-235tD , crustacea and mollusks 

'Base Case means Default.Lib d o  Associate Nuclide contributions. 
~ ~ ~~~ 

IRESRAD, Version 6.3 Tr, Limit = 180 days 11/19/2007 23:01 Paqe 6 
Summary : Comblned Upper Areas  and F i l t e r  Bed h r e a s  Xesident Farmer 1.311 pathways) 
F i l e  

0 
Me"" 

ROll 
R i l l 1  
ROll 
Roll 
Roll 

RG12 
RDl2 
RO12 
an12 
RO12 
R012 
R 0 1 2  
ROIZ 

R012 
RO12 
R012  
R012 
RG12 
ROl2 

R012 
9012 

R013 
R 0 1 3  

2 R013 
R 0 1 3  00 

0 
w 
N 

~ 0 1 2  

a012 

Parameter 

Area of contaminated zone l m * * Z l  
Thickness of contaminated zone  (ml 
Length p a r a l l e l  to aquifer f l o w  (mi 
Basic radiation dose limit lmrern/yr)  
Time since placement of material l y r )  
Times for calculations !y r l  
Times for calculations l y r l  
Times for calculations ( y r l  

Times for calculations ( y r l  
Times f o r  calculations l y r l  
Times for calculations !yr l  
Times for calculations l y r l  
Times for calculations l y r )  

Initial principal radionuclide lpCi/g): 
Initial principal radionuclide l p C i / g l :  
Initial principal radionuclide l p C i / q l :  
Initial principal radionuclide (pCl/ql: 
Initial principal radionuclide IpCi/yl: 
Initial principal radionuclide lpCi/gl: 
Initial principal radionuclide (pCi/g): 
Initial principal radionuclide l p C i / g l :  
Initial principal radionuclide lpCi/g): 
Concentration in gruuiidwater IpCi/L) : 
Concentration in groundwater (pCi/L): 
Concentration in groundwater  (pCi/L): 
Concentration in groundwate r  l p C i / L l :  
Concentration in g r o u n d w a t e r  i p C i / L ) :  
Concentration in groundwater lpCi/Ll: 
Concentration in groundwater lpCi/I>): 
Concentration i n  groundwater i p C i I L 1  : 
Concentration in groundwater ! p C i / L l :  

Cove: depth !mi 
Density of cover  material ig /c rn* '3)  
Cover depth ezosion r a t e  i m / y r l  
Density of con tamina ted  zone ( g / c m ' * 3 )  

Times for calculations 1yr1  

Site-Spi 

A m - 2 4 1  
C0-60 
Cs-131 
Eu-152 
Eu-154 
Pu-238 
Pu-239 
PU-141 
sr-90 
Am-241 
Co-60 
C s - 1 3 1  
E u - I 5 2  
E u - I 5 4  
PU.738 
Pu-239 
Pu-241 
sr-90 

fic Paramc 

Input 
User 

1 . 3 1 0 E i 0 5  
6.100E+00 ~~ 

3.620E102 
Z.S~OE+CI I  
n.oonE+no 
1. 0GOEtOO 
3.000EiOO 
1.000E+01 

1.000E+02 
3.000Ei02 

not used 
not used 

1.700E-01 

3.0on~tni 

1.000~+03 

3.190~-03 
1.020E-01 
9.110E-01 
5 .540E-02  
not used 
not used 
not u s e d  
not used 
not used 
not used 
not used 
not used 
not used 

n.nooE+on 
not "sed 
not used 
1.50OEtUO 

r summary 

Default 

I ,  000~+04 

3.00n~+ni 

3.0no~ion 

Z.OOOE+OO 
1.000Et02 

0.000Ei00 
l.G00E+00 

1.000Ei01 
3 . 0 0 0 E + 0 1  
1.000~+02 
3 . 0 n o ~ i 0 2  
i.ono~i03 
n .oooE+no  
o.onoE+oo 

0.000EiG0 
0 . 0 0 0 E + 0 0  

0.000Et00 
0 . O O O E + O O  
0.000E+0G 

O.ODGE+OO 

0. onoE+on 
G.000Ei00 

O.G00E+00 

O.G00E+OG 

o .  n o m i o n  

0. oooE+nn 

n.oonE+oo 

I .  w n ~ i n o  

1 . 5 0 0 E i O G  
1.000E-03 

Used b y  RESRAD 
(If different from user input) 

parameter 
N a m e  

AREA 
THICK0 
LCZPAQ 
BRDL 
TI 
TI 21 
T! 31 
TI 41 
T! 51 
TI 61 
T I  71 
T I  81 
TI 9) 
t1101 

SI( 21 
S I 1  31 
S11 4 1  
S I 1  51 
S1( 71 
511121 
Sl(141 
SI ( 1 5 )  

W l l  ? I  
W1( 31 
W l l  4 1  
W1( 51 
W I !  7) 
W1(121 
W 1 1 1 4 )  
Wl 115) 
W 1  118) 

COVER0 
DENSCV 
VC'I 
CENSCZ 

si ( 1 8 )  



R013 
R013 
R013 
X U 1 3  
R013 
RU13 
E.0 13 
R313 
€3013 
3013 
R 0 1 3  
XU13 
1RESRJ 

4.030E-01 
2.OOOE-01 

5.300E+U0 
2.00UEtUO 

Z.Z~OE+OZ 

Contaminated zone erosion rate i m / y r )  
Contaminated L O X  total porosity 
Contaminated z o n e  field c a p a c i r y  
Contammated zone hydraulx conductivity (mfyr! 
Contaminated zone b parameter 
Average annual wind speed (m/seci 
Humidity in air ig/m*'31 
EVapOtranSpirat10n coefficient 
Precipitation ( m / y r l  

Irrigation mode 
Runoff coefficient 

lrrlgatlo" ( d y r i  

), Version 6.3 T'1 Limit = 180 days 11/1 

4.030E-01 
2.U00E-01 

5.300Ei00 
2.0OUEiUU 

I.OOOE+OI 

0.000EtU0 I 1.000E-03 I 

not 'used I 8.000Fi00 1 
5.00UE-01 5.0OUF-01 
9.700E-01 1.000Ei00 
2.000E-OI 2.0OUE-01 

I overhead overhead 
2.00UE-01 I 2.0OOE-01 
'2001 23:Ul Paqe 1 

Summary : Combined Upper A r e a s  and Filter Bed Areas Resident Farmer (ail pathways) 
: combi~ed~upperareas_andfilter~bed~areas_all_pathways.rad F i l e  

U 
Menu 

R013 
a013 

R 0 1 4  
R014 
R014 
R014 
R014 
R 0 1 4  
R 0 1 4  
R 0 1 4  
R014 
R0i4 
R014 

R O l 5  
R015 
E015 
R 0 1 5  
R O l 5  
3015 
RUl5 
R015 

- 

X016 
R016  
2016 
ROi6 

Site-Specific 

Farameter 

watershed area for nearby s t m a n  or pond ( m f * 2 i  
Accuracy for waterfsoil computations 

Density of  saturated zone lg/cm**3! 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone field capacity 
Saturated zone hydraulic Conductivity I m l y r l  
Saturated zone hydraulic gradient 
Saturated z o n e  b parameter 
Water table drop rate lm/yr!  
Well pump intake depth ( m  below water table! 
Model: Nondispersion !NDj or Mass-Balance (MB! 
Well pumping rate (m**3/yri 

Number 
unsat. 
unsat. 
u n s a t .  
unsat .  
Unsat. 
unsat. 
unsat. 

Of unsaturated zone strata 
zone 1, thickness {mi 
zone 1 .  s o i l  density (g/cm"3l 
zone 1, total porosity 
zone  1, effective porosity 
zone 1, field capacity 
zone 1 ,  soil-specific b parameter 
zone 1, hydraulic conductivity (n i f y r l  

Distribution coefficients for Am-241 
Contaminated zone (cm'*3/g) 
Unsaturated zone 1 lcrn**3/ql  
Satiirated zone icrn**3/g) 
Leach rate l / y r i  
Solubility constant 

rameter S' 
User 
Input 

5.440Et06 
1.00UE-03 

1,50UE+00 
4.3UOE-01 
3.300E-01 
1.000E-01 
6,lOOEiOl 
2.0U0E-02 
not used 
0.0U0EtU0 
9 . 1 4 0 E t 0 0  
MB 
z . ~ ~ o E + o ~  

1 
3.050EtOU 
1.5OOEi00 
4 .000E-U1 
2.000E-01 
2.UOUE-01 
5.300Ei00 
2.7702102 

8.400Ei03 
8 .4003+03  
1.900Ei03 
0.000Ei00 
0.003EiOU 

4 r y  IC""t  

Default 

1.000Et06 
1. 00UE-03 

1.500EiUU 
4.00OE-01 
2.UOOE-01 
2.OOOE-01 
1.00UEi02 
2.0UUE-02 
5.300Ei00 
1.0U0E-03 
1.000EiOI 
ND 
2 . 5OOE+OZ 

1 
4.000Ei00 
1.50OEi00 
4.0002-01 
2.0GOE-01 
2.000E-01 
5.300E+OU 
I.UOUEi01 

2. OOOEiOl 
2.000Ei01 
2.003Ei01 
0.@00Z+00 
0.000Et00 

sd! 
Used by RESRAD 

(If different from user inpJt1 

~.. 
Romberg failures occurred 

..~ 

..~ 

.~~ 
6.34YE-06 
not used 

VC z 
TPCZ 
FCCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
IDITCH 
RUNOFF 

Parameter 
Name 

WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MODEL 
UW 

NS 
Hili 
DENSUZ ! 1) 
TPUZII! 
E P U Z l i )  
FCUZ I1 1 
BUZ(1) 
HCUZIl! 

DCNUCC ( 2 I 
DCNUCUl 2 . 1 )  
DCNUCS ! Z !  
ALEACH 1 2 i 
SOLURKI 2) 

w 
w 



R 0 1 6  Distribution coefficients for C o - 6 0  
R C l G  Contaminated zone I c m " 3 / q l  
R01S Unsaturated z o n e  1 (cm**3/ql 

R 0 1 6  
R 0 1 6  
R016 
K O 1  6 
m i 6  

3316 Saturated zone (cm**3/9) 
R 0 1 6  1 Leach r a t e  !/yrl 
R016 Solubility Constant 

D i s t r i b u t i o n  Coefficients for Eu-152 
Contaminated zone (cm**3/gl 
Unsaturated zone 1 Icrn"3/gl 
Saturated zone (cm**3/gl 
Leach rate l / v r i  

R016 
9316 
R016 
R 0 1 6  

R016 
a016 

1 Distribution coefficients for Cs-137 
contaminated zone l c r n * * 3 / q )  
Unsaturated zone 1 Icrn**3/qi 
Saturated z o n e  (cm**3/gl 
Leach rate I / y r l  
Solubility constant 

2016 I Solubility constant 
l R E S P A D ,  V e r s i o n  6 . 3  T% Limit = 1 8 0  days 11/1 
Summary : Combined u p p e r  A r e a s  and f i l t e r  Bed Areas  Res1 
File 

n 
Me"" 

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

R 0 1 6  
9016 
R016 
R O l G  
R016 
R 0 1 6  

R 0 1 6  
R 0 1 6  
R016 
a016 
R016 
R016 

5.SOOEiOZ 
5.500Ei02 
6 . n o o ~ i 0 1  ~ 

n .nanE+on 
O.OOOE+OO 

Z . ~ O ~ E + O Z  

n.oonE+ao 
0 .DQQE+00 

8.000Ei02 
~ . ~ O O E + O Z  
2 . 4 5 0 ~ + 0 2  

2 0 0 7  2 3 : c  

0.000Et00 
0. OOOEiOO 

4.60n~i03 
4.600Ei03 
4 . 6 0 0 E + 0 3  
O.OOOE+OD 
o.onoE+on 

1.000Et00 
1.000Ei00 
1. nnoE+oo 
o.oonE+no 
O.ODOE+OO 
P a w  8 

nt Farmer ( a l l  iathwavsi 

Site-Specific 

paramete: 

Distribution coefficients for Eu-154 
Contamina ted  zone icm**3/gi 

Saturated zone ( c m * * 3 l g l  
Leach rate !/yrl 
Solubility constant 

Unsaturated zone 1 !crn"3/qi 

Distribution coefficients for Pu-238 
Contamlnated zone Icrn**3/gl  
Unsaturated z o n e  1 ! cm"3 /g l  
Saturated zone icrn**3/91 
Leach rate ( l y r l  
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated zone (crn"3ig) 
Unsaturated zone 1 lcrnr'3/ql 
Saturated zone (cm*'3/gl 
Leach rate llyrl 
Solubility constant 

Distribution coefficients for P u - 2 4 1  
Contamlnated zone I c m * * 3 / g l  

rameter su 
U s e r  
I n p u t  

8.0on~io2 
e .  o n n ~ + n 2  
2.450Ei01 

1.200Ei03 
1.200Ei03 

1.200Ei03 

ary (contl 

Default 

i.nonE+no 
1.000Ei00 
I.OOOEi00 
0.000EiO0 
n.oonE+oo 

2 . 0 0 0 E i 0 3  
? . o n o ~ + 0 3  

z . o ~ ~ E + o ~  

ed) 

!If 
Used by RESRAD 

dlfferenr from user ~ n p u t l  

~~. 
~.. 
... 

6.665E-OS 
not used 

~.. 
..~ 
..~ 

4.444E-05 
not used 

~~. 
~.. 
~.. 

4.444E-05 
not used 

DCNilCC! 31 
DCNUCUI 3,ll 
D C N U C S I  31 
R L Z A C H !  31 
SOLUBK( 31 

DCNUCCI 41 
DCNUCUI 4 . 1 1  
DCNUCS ( 4 1 
ALEACHI 41 
SOLUBK( 4 1  

DCNUCC! 51 
D C N U C U I  5.11 
DCNUCS( 5) 
ALEACHI 51 
S O L n B R !  51 

Parameter 
Name 

DCNUCC( 1) 
DCNIlCU 1 7. 1 1  . .  ~~ 

DCNUCS ( 71 
RLEACHI 71 
SOLUBK! 7 )  

DCNUCC 112 I 
DCNUCU (12.1) 
DCNUCS 1 1 2 )  
ALEACH 112 1 
SOLUBK(1ZI 

DCNUCC (141 
DCNUCU I 1 4 , l l  
DCNJCS j 1 4 )  
ALEACH 1 1 4 )  
SOLUJK ! 14 1 

D C N U C C ( l 5 1  
w 
P 



R016 

Parameter 

Distribution c o e f f i c i e n t s  for daughter Np-231 
Contaminated zone lcm**3/gi 

Saturated zone lcm**3/g1 
Leach rate l / y r l  
Solubility c o n s t a n t  

U n s a c u i a t e d  zone 1 lcm**3/gi 

R015 
R316 
R016 

R016 
R 0 1 6  
R016 
R016 
R016 
RO16 

R016 
R016 
R 0 1 6  
R016 
R016 
R016 

R016 
R016 
R 0 1 6  
R016 
R016 
P O  16 

lRESW 

User 
Input 

2.500EiOl 

5.000Et00 
0.000Ei00 
0.000EiO0 

2.500Ei01 

Unsaturated zone 1 (cm**3/91 
Saturated zone (cn-*3/q) 
Leach  r a t e  i / y r i  
Solubility constant 

Distribution coefficients for Sr-90 
Contaminated zone icm**3/gl 
Unsaturated zone 1 Icm**i/gl 
Saturated zone icm**3/ql 
L e a c h  rate ( / y r )  
Solubility constant 

Distribution Coefficients for daughter Ac-227 
Contaminated zone lcm*'3/gl 
Unsaturated zone 1 lcm**3/g1 
Saturated zone lcm**3/g) 
Leach rate l/yrl 
Solubility constant 

Distribution coefficients for daughte: Gd-152 
Contaminated zone l c m * * 3 / g i  
U n s a t u r a t e d  zone 1 lcm**3/gl 
Saturated zone (cm**3/g) 
Leach rate l / y r l  
Solubility constant 

Distribution coefficients for daughter Pb-210 
Contaminated zone l c m * * 3 / g l  
U n s a t 2 r a t e d  zone 1 Icm'*3/ql 
S a t u r z t e d  zone icm**3/gi 

0.000Et00 1 1 0.000Ei00 

5.5OOEiOZ 
5.500Et02 
2.700Ei02 

Version 6.3 Tb Limit = 180 davs 11/14/2001 2 3 : o i  paoe 9 , 
Summary : Combined Upper Areas and Filter Bed Areas Resident Farmer l a11  pathways) 

: c o r n b i n e d ~ u p p e r ~ a r e a s ~ a ~ d ~ f ~ l t e r b e d ~ a r e a s ~ a l l ~ p a t h w a y s . r a d  File 

0 
Men" 

R016 
R016 

- 

R316 
R016 
R016 
P,Ol6 

R016 
R016 

R016 
R016 
R016 

R016 

a016 

Distribution coefficients for daughter Pa-231 
Contaminated zone icm**3/gl 
U n s a t u r a t e d  zone 1 Icm**3/gl 
Saturated zone Icm**3/g) 
Leach rate Ilyrl 
Solubility c o n s t a n t  

1.000EiO3 
1.800Ei03 
5 . 5 0 0 E 1 0 2  
0.000z+00 
0.000Ei00 

l a r y  (CO"t~ 

Default 

1 .000E iCO 
1. OOOEtOO 
1.00OEi00 
0.003Ei30 
0.0OOEiO0 

5 . 0 0 0 E i 0 1  
5.000Ei01 
5.030Ei01 
0.030 E+O 3 
0.000E+00 

1.0OOF.+02 
1 . 0 0 0 z i 0 2  
1.000Ei02 

..~ 
~~~ 

4.444E-05 
not u s e d  

~.. 
..~ 
..~ 

2.644E-03 
not used 

~.. 
... 
... 

3 . 5 5 5 E - 0 5  
not used 

~_. 
... 
... 

6.665E-05 
not used 

edl 
Used by RESRAD 

(If different from u s e r  input1 

~~. 
~~. 
... 

2.119E-03 
not used 

DCNUCU I l 5 , l l  
CCNLICS ( 1 5  1 
ALEACHI15) 
SOLUBK 115 1 

D C N I l C C I l B I  
DCNXU 118.1) 
CCNUCS i 18 I 
ALEACHI181 
SOI .UBKI181  

UCNUCCI 11 
DCNUCUI 1.11 
DCNUCS I 11 
ALEACHi 11 
SOLJBXI 1) 

DCNUCCi 8 1  
DCNUCUI 8, 11 
DCNUCS I 81 
ALEACH 1 8 1 
SOLUBKi 8) 

Pa rame te i 
Name 

DCNUCCi 9) 
DCNUCUI 9 . 1 1  
DCNUCSI 91 
ALZACH( 91 
SOLURKI 91 

DCNUCC I I0 1 
DCNUCU 110.11 
DCNtiCSllOi 
RLEACH (10 1 
SOlUBK I1 3 1 

DCNUCC I1 11 
DCNUCU I l l ,  1 )  
DCNUCS(11) 



9016 
R016 

R016 
R016 
R016 
R016 
3.016 
R016 

ROl6 
R016 
2016 
R 0 1 6  
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R 0 1 6  
R016 
R016 
R016 
R016 
lRESRi 

Default 

5.000Et01 
5.300Et01 
5 .000E+01  
0.000Ei00 
0.000Ei00 

9.694E-05 
not used 

Used by RESRRD parameter 
(If different from user  input1 Mame 

..~ DCNUCCIZZl 

.~~ DCNUCU(22,l) 

.~. DCNUCS (22) 
3.516E-03 ALEACH 122 1 
not used SOLUBK 1 2 2 )  

Leach rate (/y:i 
Solubility constant 

Distribution coefficients for daughter Ra-226 
Contaminated zone ( c m * * i / g I  
Unsaturated zone 1 (cm**3/g) 
Saturated zone  icrnr"3/g) 
Leach rate f / y r l  
Solubility constant 

Distribution coefficients f o r  daughter Th-229  
Contaminated zone i c m * * 3 / g )  
Unsarurated zone 1 (cm*'3/gl 
Saturated zone (crn"3/g) 
L e a c h  rate i/yrl 
Solubility c o n s t a n t  

Distribution coefficients for daughter Th-230 
Contaminated zone I c m * * 3 / g )  
Unsaturated zone 1 (crn*'i/gi 
Saturated z o n e  {cm*'iig) 
Leach rate (/yr) 
Solubility constant 

Distribution coefficients for daughter U-233 
Contaminated zone I c m * * l / g l  
Unsaturated zone 1 Icm*'3/gl  
Saturated zone (crn**3/gl 
Leach rate (/yr) 
Solubility constant 

Version 6.3 Tb Limit = 180 d a y s  11/1 

0 . 0 0 0 E + O 0  
0.000Ei00 

9.lOOEi03 
9.100Et03 
5.000Ei02 
0.@00E+00 
0.000Ei00 

3.300~+03 
3.300Et03 
3.ZOOEi03 
0.000E+00 
0.000Ei00 

3.300~+03 
3 .300E+03  
3.200E103 
0.000E+00 
0.000Et00 

1.500Ei01 
1.500E+01 
3.500Et01 
0. OOOEiOO 
0.000EIOO 
2007 23:C 

O . O U O E I 0 U  
0.000Ei00 

1 .  OOOEiOl 
7.000Ei01 
7.000Ei01 
@.000E+03 
0.030Ei00 

6.000Ei04 
6.000Et04 
6.000Ei04 
0.000EtO0 
0.000Ei00 

6.000Ei04 
6.000E+04 
6.000Et04 
0.000E+00 
0.000EiOD 

5.000Ei01 
5.000E+01 

0.000Ei00 
5.000~+01 

n.nnoE+aa 
P a m  10 

Summary : Combined Upper Areas and Filter Bed A r e a s  Resident Farmer la11 pathways) 
File : c o m b ~ n e d _ u 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 _ ~ l l - ~ ~ t h ~ ~ y ~ . = ~ d  

0 
Me"" 

R016 
R016 
3016 
R016 
RU16 
R016 

SO16 

- 

Site-Specific 

Parameter 

Distribution coefficients for daughter U-234 
Contaminated zone ( c m * * 3 / g I  
3nsatZrated zone 1 (cm**3/gl 
Saturated zone ( c m * * 3 / g )  
Leach rate iiyr) 
Solubility Constant 

Distribution Coefficients for d a u g h t e r  U-235 
Contiminated z o n e  i cm* '3 /g )  
Unsaturated z o n e  1 fcrn'-3/gl 
Saturated z o n e  l c m ' * 3 / g l  
Leach rate i / y r )  
Solubility constant 

l.500E+Ol 
1.500Ei31 
3.500Etol 
0.000Ei00 
0.000Ei00 

1.500Et01 
1.500Ei01 
3.500Et01 
0.000Ei00 
0.000Ei00 

.~~ 
~~. 
... 

5.861E-06 
not used 

... 
-~~ 
.~_ 

1.616E-05 
not used 

~._  
.._ 
.._ 

3.516E-03 
not u s e d  

DCNUCC ( 1 7 )  
DCNUCU 117.1 I 
DCNUCS I171 
ALEACH (1  T) 
SniuaKiiii 

ALEACH 119) 
sOLUBK I1 9 I 

ALEACH(20) 
SOLUBKIZO) 

ALEACH(21I 
SOLUBK (211 

5.000E+OI 
5.300Ei01 
5.000Ei01 
P . O O U E i 0 0  
n.000Ei30 

DCIUUCC 123) 
DCNUCU(23.1) 
DCNUCS (23) 
ALEACHIZ31 
SOLLIBK ( 2 3 )  



R 0 1 7  
R01' 
R017  
R017 
R017 
R017 
Roll 
R317 

R017 
~ 0 1 7  

a017 
R017 
R017 
Roll 
R017 
R017 
R O l 7  
R017 
R 0 1 7  
R017 
R 0 i J  

R o l l  
R017 
R017 
R 0 1 7  
R017 
R017 
R017 
R017 
R017 
ROll 
R017  
R017 
RU17 

l R E S R i  
SUmmr 
File 

0 
Me"" 

R318 
R 0 1 8  
R018 
R 0 1 8  

2 R018 
% R 0 1 8  

Inhalaticn rate ,m+*3/yrl 
Mass loading for inhalation (g /m ' *31  
E x p o s u r e  duration 
Shielding factor, inhalation 
Shielding factor, external g a m a  
Fraction of time spent indoore 
Fraction of time Spent outdoors Ion S l t e i  
Shape factor flag, external gamma 
R a d i i  of shape factor a:ray iused if FS = -1): 

Outer annular radius ( m i ,  ring 1: 
Oute: annular r a d i a s  l m ) ,  rlng 2: 
Outer a n n u l a r  r a d i u s  l m l ,  r i n g  3:  
Outer annular radius i m l ,  ring 4: 
Outer annular radius (m), ring 5: 
Outer a n n u l a r  radius (ml, ring 6: 
Outer annular radius ( m i .  ring 7: 
Outer a n n u l a r  radius (mi, r l n g  8: 
Outer annular r a d i u s  (ml, ring 9: 
Oilter annular r a d i u s  l m l ,  ring 10: 
Outer annular r a d i u s  (m), rlng 11: 
Outer annular r a d i u s  (mi, r i n g  12: 

Fractions of annular areas  within AREA: 
R i n g  1 
R i n g  2 
Ring 3 
Ring 4 
R i n g  5 
Ring 6 
Ring 1 
Ring 8 
Ring 9 
R i n g  1 0  
R i n g  11 
Ring 1 2  

V e r s i o n  6.3 
: Combined Upper 
: combined-upper 

Tb Limit = 

Areas  and 
- areas-and- 

8.400Ei93 
1.000E-04 
3.000Ei01 
4. UOOE-01 
7.000E-01 
5.000E-01 
2.500E-01 
I.OOOEi00 

not 3sed 
not used 
not used 
not used 
not u s e d  
not used 
not used  
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used  
not u s e d  
not used 
not used 
not u s e d  

SIte-SpeClflC 

parameter 

Fruits, vegetables and g r a i n  consunip t lon  ikglyri 
Leafy vegetable consumption lkq/yrl 
M i l k  consumption l L / y r i  
Meat a n d  poultry consumption ( k g / y r )  
Fish consumption lkg/y:) 
Other seafood consunption ( k g / y r )  

1.603Ei02 
1.400Et01 
9.200"01 
6.300EiOl 
5.400E+00 
9.030E-01 

8.430E133 
1.000E-04 
3.000Et01 
4.000E-01 
7 . 0 0 0 E - 0 1  
5.0005-01 
7.500i-01 
1. OOOEiOO 

5.000it01 
7.07lE+01 
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E t 0 0  
0.000E+OU 
0.000~+00 
0.000Et00 
0.000Ei00 
0.000E+00 
0.000Ei00 

1.000Ei00 
2 . 7 3 2 E - 0 1  
0.000E+00 
o.onnE+ao 
0.000Ei00 
0.000Et00 
0 . 0 0 0 E t 0 0  
0 . 0 0 0 E + 0 0  
0.000E+00 
0.000Ei00 
0.00OEiOO 
0.000E+00 

Page 11 
11 pathways  

a r y  (COntl 

Default 

5.400Ei00 
9.000E-01 

sd) 
Esed by RESRAD 

(If different from u s e r  input) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIX0 
FOTD 
FS 

MD_SHAPE( 1) 
XAD-SHAPE1 21 
RAD-SHAPE I 3 )  
RAD-SHAPE I 4 1 
RAD-SHAPE ( 51 
RAD-SHAPE I 61 
RAD-SHAPE I 7) 
RAD-SHAPE ( 81 
RAD SHAPE1 91 
. , . . . - . . . . .  . 
; . : . 7  . . . .  . . ,;:: . . . . . . . , , ... . . . 

FRACAI I )  
FRACA( Z i  
FRACA( 3)  
FRACAi 4 )  
FRACA(  51 
FRACAi 6) 
FRACAI 71 
FRACA( 81 
FRACA( 9) 
FRACA 11 01 .~ . 
FRACA i l l  1 
F M C A  (12) 

DIiTIli 
D I E T ( 2 1  
DIETI31 
DIET141 
DIET151 
DIETI61 w 

4 



R 0 1 8  
3318 
R018 
R O l S  
K O 1 8  
R 0 1 8  
R018 
R01R 
R 0 1 8  
R018 

R 0 1 9  
R 0 1 9  
R 0 1 9  
R019 
R019 
R019 
R 0 1 9  
a319 
R 0 1 9  
R019 
R019 
R019 

R19B 
R19B 
R l o B  
R 1 9 B  
R19B 
R19B 
R19B 
R 1 9 B  
R19B 
R 1 9 B  
R 1 9 B  
R i 9 B  
R19B 
919B 
R 1 9 B  
R19B 

C14 
C14 
C14 

IRESFU 

Soil ingestion r a t e  (g/yr) 
Drinking water iitake (L/yrl 
Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of 1:rigation water 
Contamination fraction of aqxtic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kq/day) 
Livestock fodder intake for milk ikg/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk lL/day) 
Livestock soil intake ikgidayl 
Mass loading for folia: deposition (y/m**31 
Depth of soil mixing layer Im) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from qround water 
Livestock water fraction from ground water 
Irrigation fraction from ground Water 

Wet weight crop yield for Non-Leafy ikg/m+*2) 
Wet weight crop yield for Leafy (kg/rn**21 
Wet weight crop yield for Fodder (kq/m**2l 
Growing Season  for NO"-Leafy (years! 

Growing Season  for Fodder (years1 
Translocation Factor for N o n - L e a f y  
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weathering Iiemoval Constant fcr Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soil i a /a l  

Growing Sezson  for Leafy (years1 

3.650Et01 
5.100Z+02 
1.000Ei00 
not used 
1 . 0 0 0 E t 0 0  
1.00OEt00 
1. OOOEiOU 
1.000E+00 
1 . 0 0 0 E i 0 0  
1.000Ei00 

6.800€+01 
5.500Ei01 
5.000Ei01 
1.600Et02 
5.000E-01 
1.000E-04 
1.5OOE-01 
9.300E-01 
1.000Et00 
not used 
1. U O O E t O O  
1.000EiU0 

7.000E-01 
1.500E+00 
1.100Ei00 
1.100E-01 
2.500F-01 
8.000E-02 
1.00ot-01 
I . 000E+00  
I. 000E+00 
Z.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000Ei01 

not used 
not used , ,. 

Fraction of vegetation carbon from s o i l  
Version 6 . 3  Tb ;mit = 180 days 11/ 

File : c o m b i n e d ~ u p p e r _ a r e a i ~ a n d f l l t e r b e d a r e a s a l l p = ~ h ~ ~ y ~ . ~ ~ ~  

not used 
'1007 23:I 
:nt Farmer 

l.OUOEi00 
1.000E+00 
1. OOOEiOO 
1.000Et00 
5.000E-01 
1 
1 
1 

6. ROOEiOl 
5.500Ei01 
5.000E+01 
1 . 6 0 0 E i 0 2  
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 

1 . 0 0 0 E - 0 1  
1.500Ei00 
1.lOOEiOO 
1.700E-01 
2.500E-01 
8.0006-02 
1.000t-01 
1.000Et00 
1.000Et00 
2.500E-01 
2.500E-01 
2.50UE-01 
2.500E-01 
2.500E-31 
7.500E-01 
2.000Z+01 

2.000E-05 
3.000E-02 
2.000E-02 

?age 12 
11 pathways) 

SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FYEAT 
FMILK 

LFIS 
LFI6 
LWI5 
LW16 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV(11 
YV(21 
YV(3) 
TE(1) 
T E ( Z 1  
T E I I I  
T I Y  i 1 1  
TIVl2) 
TIV(3) 
RDRY (1) 
RDRY (21 
RDRY I31 
3WEI ( 1 1  
RWET(2) 
RWET(3I 
WLAY 

Cl2WTR 
C 1 Z C Z  
CSOIL 

Site-Specific Parameter Summary (coqtinued) 
Used by RESRAU parameter 

?arameter Input (If different from u s e r  ,"put! 1 Name 
User 2 

% 
w 
m 



c14 
C14 
c14 
C14 
C14 
C14 
c14 

STCR 
STGR 
STGR 
STGR 
STOR 
STOR 
STGR 
STOR 
STGR 
STOR 

R021 
RO21 
no21 
R021 
RO21 
R021 
RU21 
R 0 2 1  

R021 
BO21 
R 0 2 1  
R021 
R021 
RO2l 
R021 
'021 

TIT> 
TITL 
TITL 

no21 

- 
~ 

Fraction of Veqetation carbon from a l r  
C-14 evasion layer thickness in soil ( m i  
C-14 evasion flux rate fron soil (1/sec) 
C-12 evasion flux rate from $011 (l/sec) 
F r a c c i o n  of grain I" beef cattle feed 
Fraction o f  grain in milk cow feed 
DCF correction ?actor for gaseous forms of C 1 4  

Storage times of contaminated foodstuffs ( d a y s )  
Fruits, "on-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and p o i i l t r y  
F i s h  
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm*+3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated z o n e  soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate ( l / h r )  
Height of the building ( room)  lm) 
Building interior area factor 
Building depth below ground surface Im) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Number of graphical tinNe points 
Maximum number of integration points f a r  dose 
Maximum number O f  integration paints for risk 

not used 
not used 
not used 
not used 
not used 
not used 
n o t  -sed 

1.400Et01 
1. UOOEiOO 
1.000Ei00 
2.000E+Oi 
7.000Ei00 
7 . 0 0 0 E i 0 0  
1.000Ei00 
1.000E+00 
4.500Ei01 

not used 
not iised 
not used 
not used 
not used 
not used 

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

128 
1 7  

2 5 7  

9.800E-01 
3.000E-01 
7 . 0 0 0 E - 0 1  
1 .000E-10  
8.000E-01 
2.000E-01 
0.300€+00 

1.400Ei01 
1.000E+00 
1.000E+00 
2.000Ei01 
7 .  OOOEiOO 
7.000Ei00 
I.OOOEt00 
1 .OOOE+OO 
4.500Ei01 

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

2.000E-06 
3 . 0 0 0 E - 0 7  
2.000E-06 
2 . 0 0 0 E i 0 0  
5.000E-01 
2.500Ei00 
0.000Et00 
~1.000E+00 
2.500E-01 
1.500E-01 

CAIZ 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 
COZF 

STOR-T (1 1 
STOR-T (2) 
STGR-Tl3) 
STGR-T(4! 
STOR-T (5) 
STGR-Ti61 
STGR-TI7) 
STOR-T ( 8 )  
STOR-T (91 

FLGORI 
DENSFL 
TPCV 
TPFL 
PHZGCV 
PH20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA I 
DMFL 
EMANA (1) 
EMANA (2 1 

NPTS 
LYMAX 
KYMAX 

lRESRAD, Version 6.3 TLI Limit = 180 days 11/i4/2001 23:Oi Page 13 
Summary : Combined Upper Areas and Filter Bed Areas Resident Farmer la11 pathways) 
File : combined - apper  - areas-and-fllter~bed~areas all-pathways.rad 



0 

10-3OOb ' 1 bS1-"3 
10-z00s-1 cs1-w 

LEIFS3 00+30SS'Z 
EO-9069'9 09-02 



Co-60 5.978E-02 0.3071 1.1392-07 0.0000 0.000Ei00 0.0000 L.347E-03 0.0003 1.262E-03 0.0001 1.520E-04 0.0000 
Cs-137 5.058;+00 0.5975 6.669E-06 0.0030 0.000E+00 0.0000 8.712Z-01 0.1036 7.6712-01 0.0906 2.505E-31 0.0296 
Eu-I52 6.031E-01 0.0712 2.679E-06 0.0000 0.000EtOO 0.0000 4.123E-04 0.3000 8.001E-05 0.0000 2.779;-06 0.0000 
Eu-154 6.0832-02 0.0072 3.193E-01 0.0000 0.000Et00 0.0000 5.596E-05 0.0000 1.086E-05 0.0000 3.712E-01 0.0000 
Pu-238  2.884E-07 0.0000 1.033F-04 0.0000 0.000Ei00 0.0000 1.172E-03 0.0002 3.641E-05 0,0000 5.195E-07 0.0000 

Pa-241 2.884E-05 0.0000 6.35OE-04 0.0001 0.300E+00 0.0000 1.106E-02 0.0013 2.230E-04 0.0000 3.375E-06 3.0000 
~ ~ - 2 3 9  1.789~-0s o.oooo 3 . 6 2 9 2 - 0 3  0.0004 U.UUOE+OO o.oooo 6.292~-02 0.0074 1.:93~-03 0.0002 1.845~-05 0.3000 

Sr-93 7.926E-04 0.0001 5.9335-06 0.0000 0.000Ei00 0.0000 4.361E-01 0.3515 8.E04E-02 0.0104 2.614;-02 0.0031 

T o t a l  1.787E103 0.6836 1.064E-02 0.0013 0.0005+00 0.0000 1.500Ei00 0.1171 8.592E-01 0.1315 2.769E-01 0.0327 
- - 

0 
Total Dose Contributions TDOSE(i,p, t) for IndividJal Radionuclides i i )  and 

A 5  mrem/yr and F r a c t i o n  of Total Dose At t = 0.000Ei00 years 
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. m r e m / y r  f r a c t .  mrem/yr f r a c t .  

Am-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.0OOEiOO 0.0000 
Co-60 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
C s - 1 3 1  O.OOOEtO0 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E t 0 0  0.0000 
Eu-l5Z 0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Eu-154 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 O.O00E+00 0.0000 
Pu-238 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Pu-239 0.000E+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Pu-241 O.OOOEi00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0,0000 0.000Ei00 0,0000 
Sr-90 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Et00 0.0000 0.000E+00 0,0000 0 . 0 0 0 E i 0 0  0.0000 

Total 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
- - - 

O'Sum of all water independent and dependent pathways. 
IRESRAD, Version 6.3 T% Limit = 180 days 11/19/2007 23:Ol Page 16 

Summary : Combined Upper Areas  and Filter Bed Areas Resident Farmer ( a l l  pathways) 
File : combined_upper~areas~a"~~f~l:er_bed~areas~all_pathways.rad 

0 
0 
?adin- 
N u c l i d e  

Am-241 
co-60 
cs-137 
Eu-I52 
€"-I54 
? 3 - 2 3 8  
Pu-239 

TO 

Groilnd 

mre-n/yr iract. 

4.444E-03 0.0035 
5.241E-02 0.0064 
4.9432+00 0.5991 ~ ~~ 

5.725~.-01 0.0694 
5.622E-02 0.0068 
2.861E-01 0.0000 
1.769E-05 0.0000 

Pathways lpl 

Milk 

4.616E-36 0 . 3 0 3 3  
3.4102-03 0.0004 
2.593E-05 0.0000 
3.519E-06 0.0000 
2.783E-04 0.0030 
9.884E-03 0.0012 
1.7372-03 C.0002 
2.28iE-04 0.3000 

3.254E-02 0 . 0 0 3 8  
- 

All Pathways' 

mrem/yr fract. 

0.000Ei00 0.0000 

m r e m / y r  fract. 

1 . 3 6 6 E - 0 1  0.0161 
6 .355E-02  0.0075 
6.957E+00 0.8217 

0 . 0 0 0 E + 0 0  0.0000 6.037E-01 0.0713 
0.000Ei00 0.0000 6.090E-02 0.0072 
0.000E+00 0.0000 2.191E-03 0.0003 
0.000Ei00 0.0000 7.777E-02 0.0092 
0.000Ei00 0.0000 
O.OOOE+OO o . o o n n  - 
0.000E+00 0.0000 

tal Dose Contributions TDOSE(i,p,t) for I n d i v i d u a l  Radionuclldes iil and P a t h w a y s  (p) 
AS rnrem/yr and FractlOn 0: Total Dose A t  t = 1.000Ei00 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant neat Milk 

nrenlyr f r a c t .  m r e m / y r  f r a c t .  m:em/yr fract. rnrem/yr fract. mrern/yr  fract. 

6.245E-03 0.0008 0 . 0 0 0 E i 0 0  0.0000 1.076E-01 0.0130 1.105E-03 0.0001 6.338E-05 0.0000 
9.962~-08 0.0000 O.OOOE+OO 0.0000 2.0585-03 3.0002 i ~ i n i ~ - n 3  n ~ n n n l  ~ 7 7 1 ~ - n 4  n nnnn 

1 . 3 6 8 E - 0 2  0.0016 
5.513E-01 0.3651 

8.466Ei00 1.0003 

5011 

mrem/yr fract. 

1.690E-02 0.0320 
~~~~ ~~~. ~ .~ .. .~. .  . .  ...... 4.047E-06 0.0000 

6.117E-06 0.0000 0.000Ei00 0.0000 8.512E-01 0.1039 7.496E-01 0.0909 2.4485-01 0.0297 3.3ilE-03 0 . 0 0 3 4  
2.1432-06 0.0300 0.000Et00 0.0000 3.913E-04 0.0000 7.535E-05 0.0000 7.638E-06 3.0000 2.461Z:-05 0.0000 
2.951E-01 0.0000 0.000Ei00 3.0000 5.172E-05 3.0000 1.004E-05 0.0000 3.486E-07 0.0000 3.253E-06 0.3003 
1.025E-04 0.0000 0.000Ei00 0.0000 1.758E-03 0.0302 3.612E-05 3.0000 5.155E-01 0.DODO 
3.623E-03 0.0004 0.000Ei00 0.0000 6.2925-02 3.0076 1.293E-03 0.0002 1.845E-05 0.0000 

6.480E-05 3.0000 Pu-241 
Sr-90 7.719E-04 0.0001 5 . 7 1 9 E - 0 6  0,0000 0.300Ei00 0.0000 4.247E-01 0.0515 8.5745-02 0.0104 2.546E-02 0.0031 T 

rs - - - - - 
2.761E-04 0.C300 
9.883E-03 0.0012 
l.79iE-03 3.0002 
2.2275-04 0.0300 - 



T o t a l  5.629~tno 0.6823 i.n65~-02 0 . 0 3 1 3  o.o3n?+nn o.0000 1 . 4 6 8 ~ i o n  0.1783 E . ~ ~ ~ E - o I  0.1017 2.704~-01 n . a m  
0 

Total Dose Contributions TDOSZ(l.p,tI tor Indlvldual 2adionuclides li) a n d  Pathways ( p i  
A 5  mrem/yr  and  Fraction of Total Dose At t = 1.000Ei00 y e a r s  

0 Water D e p e n d e n t  Pathways 
0 water Fish Radon Plant Meat M i l k  

Radio- 
N u c l i d e  rncem/yr fract. mremiyr fzact. mremlyr iract. m r e m / y r  f r a c t .  m r e m / y r  tract. m r e m / y r  tract. 

~ m - 2 4 1  n.onoz+on n . 3 o n o  O.OOOE+OO a . o o n o  ~ . a a n ~ + o a  o.oooo O.OOOE+D~ o.oooo n .oonE+oo  o . o n o n  o . o o o ~ t o n  o . o o o n  
CO-60 o . n o o ~ + o o  o . o n o o  o . n o o ~ + o o  3 . 0 0 0 0  o.onnE+no o . o o o n  O . O O O E + O O  o . 0 0 0 0  o.nooE+oo o .oono  o . n n o ~ + n o  n.0000 
CS-137 n .oonE+oo  o . o o o n  O . O O O E + O O  O.OOOO n.noaE+aa o.0000 C . O Q O E + O G  o.oooo O.OOOE+OO o . n o o o  O.OOOE+OO 0.0000 
~ u - 1 5 2  0 . 0 0 0 ~ + 0 0  o.0000 O.OOOE+OO o.oonn n.oooE+no n . o o o n  o .onnE+no  o . n o o o  o.aooE+on o.oooo O.OOOE+OO o.oooo 
su-154 n . o o m t o 0  o . o o n o  o .onnE+no  n . 0 0 0 0  o.oooE+ao o.nooo O.OOCE+CO 3.0000 O.OOOE+OO o . o o o n  o . o o o ~ t o o  o .nooo  

~ ~ - 2 3 9  O.OOOE+OO O.OOQO O.OOOE+QO 0.0000 o . n o o ~ + o n  o.oooa O.OOOE+OO c.ooao O.OOOE+DD o . o o o n  n.oooEtoo o . o o o n  
~ ~ - 2 4 1  o . n o o ~ + o o  o.nooo o.nooE+oo 0.0000 n .oooE+oo  o . o o o n  o . o o o ~ + o o  n . 0 0 0 0  Q.OOOE+OO 0.0000 o . n o o ~ + o o  o . 0 0 0 0  
sr-90 O . O O O E + Q O  n . o n o n  o . o o n ~ + o o  n . o o o n  o . n n m + o n  o .onon o.ooo~+no 3.oooo O.OOOE+OO n . o o o o  U.OOOE+OO o .ooon  

Total o . o o o ~ + o n  n . o o o n  0.00o~too n . 0 0 0 0  o . o o o ~ t n n  o . m o  o . o n n ~ + o n  n . o n o o  O.OOOE+OO o.oooo ~ . ~ O O E + O O  0 .0000  

Pu-238 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0 . 0 0 0 0  0.000Et00 0,0000 0.OOOEi00 0.0000 0.000Ei00 0 . 0 0 0 0  

- - - 
0*Sum of all water independent and d e p e n d e n t  pathways. 
1RESRAD. Ver s ion  6.3 Th Limit = 180 days  11/19/2007 23:Ol Page 11 
Summary : Combined Upper Areas and Filter Bed Areas Resident Farmer la11 pathways) 
File : c o m b i n e d _ u p p e r ~ a r e a s _ a n d _ i i l t e r ~ b e d ~ a i e a s _ a l l _ p a t h w a y s . r a d  

T o t a l  Dose Contributions TDOSE(i,p,tl f o r  Individual RadionuclLdes (i) and  Pathways (p) 
AS mrem/yr a n d  Fraction o f  Total Dose At t = 3.000E+00 years 

0 Water Independent Pathways (Inhalation excludes radon1 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nuclide mremiyr fract. m r e d y r  f r a c t .  m r e m t y r  fract. mrem/yr fract. mrem/yr f r a s t .  m r e m / y r  tract. 

m-241 4.430~-03 n . o n o 6  6.~25i-03 0.0008 0.00o~ioo 0.oooo 1.07?~-01 0.0137 I . ~ O Z E - O ~  n . 0 0 0 1  6.288~-05 o.0000 
CO-60 4.028~-02 0.0051 7.672~-08 o .nooo  O.OQOE+OO o.oooo I . ~ R L E - ~ ~  o.nnn;. R 505~-04 n ~ n o n i  1 ~ n ? n ~ - n n  n ~ n n n n  

3.248i-02 3.0339 

~ ~ ~~ ~ 

Cs-137 4.119E+00 0.6021 6.22ZE-06 0.0000 0.000EiOO 0.0000 8.184E-01 0.1044 7.157E-01 0 . 0 9 1 3  2.33lE-01 0.0298 
~"-152 5.159~-01 0.0618 2.292~-06 o.oooo o.oonE+oo o . o n n o  3.526~-04 n . o o o o  6.844~-05 o . o o n o  2.377~-05 n . 0 0 0 0  
E"-154 4.802~-02 n . 0 0 6 1  2.521~-07 o.oooo O.OOOE+OO o.oooa 4.418~-05 o .onno  M S ~ ~ E - O ~  n . o n o o  2.918~-07 3.0000 
?~-z38 2.816~-37 o . o o n n  I . O O ~ E - ~ ~  0.0000 o . n o o ~ + o o  0 . 3 0 0 0  i.730~-n3 0 . 0 0 0 2  3.555~-35 o.oooo 5.076~-07 o . o n n 3  
~ ~ - 2 3 9  i.i89~-05 o . o n n o  3.628~-03 o.noa5 o.oaot+aa 0.000~ 6.2912-32 3.0080 l.z93~-n3 n . o n o 2  1.844z-05 0 . 0 3 0 0  
?"-z41 1.315s-04 o . n o n o  6.9942-04 n.000:  n . o o o E + o o  o . o o n o  i.215~-02 n.0016 z.195z-04 0.0000 4 . 4 3 3 ~ 6  o . o n o 3  
sr-90 7.322~-04 o . o c n 1  5.481~-n6 o . n o n o  3.onoEioa o.oooo 4.029t-01 o.0514 M . I ~ ~ E - O Z  n . 0 1 0 4  2 . 4 1 5 ~ - 0 ~  0 . 0 3 3 1  

Total 5.329~+00 0.6799 i.n67~-02 0.0014 n.onoc+no o.oooo I . ~ O ~ E + O O  0.1~96 8 . 0 n 6 ~ - 0 1  n . 1 0 2 1  2 . 5 8 0 ~ - 0 1  0.0329 
= - - 

0 
Total Dose Contributions T D O S " ( i , p ,  t l  €or Ind l ' s ldua l  R a d i n n u c l i d e s  l l j  a n d  3athways ( p )  

As m r e m / y r  a n d  Fraction of Total Dose At t = 3.000E+00 y e a r 5  
0 Wat-er Dependent ?ath,diays 
0 water Fish Radcn Plant Meat M i l k  

Radio- 
2 Nuclide m r e m / y r  tract. mrern/y: fract. m r e m / y r  fract. mrem/yr fract. mrern/yr fract. mrem/yr fract. 
?4 e 

All Pathways* 

6.79mion 0.823~ 
5.730~-0i 0.0695 
5.62%-02 0.0068 
2.173E-03 0.0003 
7.176E-02 0,0094 
1.419E-02 0.3017 
5.37o~-oi 0.0651 

a.250~+00 1 . n o 0 0  
- 

5011 

mrern/yr tract. 

2.778E-06 3.0030 

9.882E-03 0.0013 
z . i 1 BE- 0 4 n . Q n a i  

== 

3.237E-02 0.0041 

A11 Pathways' 

mremiyr tract. 



Am-?41 o . n n n ~ + o o  n . 3 o n o  n.onnE+nn o.oooa a . o n o ~ + n o  3.onnn o.noni.+ao o . n n o e  o . n n o ~ + o o  n .0300  n . 0 3 n E t o o  0.0030 I . ~ ~ ~ E - u I  0.3173 
4.282E-02 0.0055 
6.490Et00 3.8281 
5.164E-01 0.0659 
4.807~-02 0 . 0 0 6 1  
2.139~-03 0 . 0 0 0 3  

s . 0 9 3 z - 0 1  0.0650 

7.775F;OZ 0.0095 
1.511E-02 0.0019 

~~ ~ ~~ ~~ ~~ ~~~~ ~ ~ ~~ ~~ ~~ 

CO-63  O.OOOE+OO o.oooo O . ~ O ~ E + O O  o.oooa O . O ~ O Z + O O  o . o n o o  U.OOUE+OO 0.3000 O.OOOE+OO o . o o o n  ~ . ~ O O E + O O  o.0000 
CS-137 o . n n o ~ + o o  o.0000 O.OOOE+OO o . o n o o  0.0oo~too n.nnno o . o o o ~ + o n  o.oooo o . o n n ~ + o o  n . o n o n  O.QOOE+OO o.nono 
E>-152 O . ~ O O E + O O  o.oooo o . o n o ~ + o o  o . o n o o  o . o n o ~ + o o  n . 0 0 0 0  o . n o o ~ t o 0  o.nnoo o . o o o ~ t o n  o . o n n o  o . o n n ~ + o o  o.oooo 
~ u - 1 5 4  n.onoE+no o.oooo O.UOOE+OO n . o o o o  O.OQOE+OO o.nono ~ . O O O E + O O  n . o n o o  o . o o o ~ + o n  o . o o o n  ~ . O O O E + O O  o.oooo 
Pu-238 o.oao~+oo 0.0300 O . O O O E + ~ O  o . o o o o  O.OQOE+OO o.oooo O.OOOE+DO O . O U U O  o . o o u ~ + n o  o .noon  o . n o o ~ + o o  0 . 3 0 0 0  
PU-239 O.OOOE+OO o . o o o n  n . o 0 0 ~ + 0 0  o .onon  o . n o o z i 3 o  o . n o o o  o . o o n ~ + o o  o.oooo ~ . O ~ O E + O O  o . o n o o  ~ . O O O E + O O  0.0003 ~ ~~ 

Pu-241 0.000Ei00 0 . 0 0 0 0  0.000E+00 0.3000 0.000Ei00 0 . 0 0 0 0  0.000Et00 3 . 0 0 3 0  3 . 0 0 0 Z t O 0  0.0003 0.000Ei30 3 . 0 3 0 0  
Sr-90 0.000Ei00 0 . 0 0 0 0  3.000Ei00 0.0003 3.000EiOO 0.0000 0.000Ei30 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E + 0 3  0 . 0 0 0 0  

= - 
Total n.nonE+na o.oooo o . o o n ~ + o n  o . n o o o  o . o o o ~ + n n  0.0000 o . o o n ~ + n o  n . o o o o  o . o n o ~ + o o  o . o o o n  o.ooo~too 0.0000 

O'Sum of all water independent a n d  dependent pathways. 
IRESRAD, V e r s i o n  5 . 3  T* Limit = 183 days 11/19/2007 23:01 Page 1 8  

Summary : Combined Upper Areas and Filter B e d  k e a s  Resident Farmer (all pathways) 
File : c o m b i n e d _ u 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 l l ~ p a t h w a y s . r a d  

n 
0 

Radio- 
Nuclide 

Am-241 
Co-50 
Cs-137 
Eu-152 

- 

Total Dose Contributions TDOSE!i,p,t) for Individual Radionuclides (I) and Pathways ( p l  
A5 m r e m / y r  and FraCtlOn of Total Dose At t = 1.000Ei01 y e a r 5  

Water Independent Pathways (Inhalation excludes radon1 
G r o u n d  Inhalation Radon Plant Meat Milk 

m r e d y r  fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrern/yr  f r a c t .  mremiyr fract. 

~ . ~ E o E - o ~  0 . 0 0 0 7  5.155~-03 0 . 0 0 0 9  o . o o n ~ + n n  o.nooo I.O~OE-OI 0.0161 i . n 9 0 ~ - 0 3  0.0002 5.217~-05 n . o n o n  
I . ~ O ~ E - O Z  n.0024 3.054~-08 o . n o o n  n . o o o E t o n  o . o o o n  5.295~-04 n . 0 0 0 1  3.385~-04 o.0001 4.078~-05 o . o o o n  
4 . 0 1 4 ~ i o o  0.6101 5.292~-05 n.onoo n.nonE+oo n . o o n o  5.961~-01 3.1058 5 . 3 8 7 ~ - 0 1  n . 0 9 2 5  I.~EEE-OI 0.0302 
3.583~-01 0.0545 I.:~zE-o~ o.oooo O.OOOE+OO o . o n n n  2.449~-04 o.nooo 4.754~-05 o . o n o o  1.651~-06 o.nono 

~ u - 1 5 4  2.765~-02 0.0042 1 . 4 5 ~ ~ - n i  f l . 0000  o . o n o ~ t n n  o . o o o n  2.544~-05 n.nnoo 4.937~-05 n . o n o o  L ~ I S E - O ~  n . n n a o  

rnrem/yr  fract. 

1 . 2 3 t i ~ - n 6  o .noon 
2.738~-03 a . n n n 4  

i . 6 o n ~ - n h  n.onon 

1.555E-02 0.0025 

1.540E-05 0 . 0 0 0 0  
~~ ~~ ~~ ~~ ~~~ ~~ ~~ ~~ ~~ ~~ 

~ ~ - 2 3 8  2.664~-07 n . o o o o  g.542~:-05 o .oonn  o .onnE+on  o . n o o o  1.637~-03 n . 0 0 0 2  3.353~-05 o .nono  4.807~-07 o.oooo 2.571~-04 0.0000 
~ ~ - 2 3 9  1 . 7 8 a ~ - n s  n . o o n o  3.627~-03 0 . 0 0 0 6  O.OOOE+OO n . o n o n  6.2~8~-02 0.0096 I . z ~ z E - ~ ~  0.0002 1.843~-05 n . o n n o  9.877~-03 0.001s 
PU-241 3 . 1 8 7 ~ - 0 4  O.OOOO E . I S ~ E - O ~  o.no01 O.OOOE+OO o . o o n o  I . ~ I Z E - ~ Z  o.00~1 2.125~-04 n . o n o o  5.355~-05 o.nono z . z ~ ~ E - o ~  0 . 0 0 0 3  
Sr-90 6.084E-04 0.0001 4.555E-05 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  3.348E-01 0.0509 6.758E-02 0 . 0 1 0 3  2.007E-02 0.0031 1.755E-04 0 . 0 0 0 0  - - - - - 
Total 4.421E+00 0.6721 1 . 0 7 0 E - 0 2  0 . 0 0 1 6  0.000Et00 0 .0000  1.215Ei00 0.1849 5.793E-01 0.1033 2.190E-01 0 . 0 3 3 3  

n 
Total Dose Contributions TDOSE!l,p,tl for Individual Radionuclides !I) and Pathways (pi 

AS mrem/yr and  Fraction O f  Total Dose At t = 1.300E+01 y e a r s  
0 Water Dependent Pathways 
0 water Fish Radon P l a n t  Meat " l i l k  

R a d i o -  
Nuclide m r e m / y r  fract. rn rem/y r  fract. rnrem/yr fract. m r e m / y r  fracr. mrern/yr  fract. mrem/yr fract. 

-- 
3.194E-02 0.0043 

All Pathways- 

nren/yr fract. 

~m-241 o . o n o ~ + a o  0.0000 O.OO~E+OO n . 3 o o n  n.noaE+oa o.0000 O . O O O E + O O  o.0000 O.OO~E+OO o.oooo O.O~OE+OO O . O O O D  1.344~-01 0.9204 
CO-60  n.3ooEino o.oaoo ~ . ~ O O E + O O  0 . 0 3 0 0  ~ . 3 o o ~ + n o  0.0000 o . o n o ~ i o 3  n . 3 0 0 0  O . O O O E + O ~  o.oooo O.OOQE+OO o.0000 1.704~-02 3.0326 
CS-137 o . o o n ~ + o o  o.3000 o . o o o ~ t o o  o . o o n o  ~ . O O O E + O O  3 . 0 0 3 0  ~ . O O O F + O O  0.0000 o.oonE+oo 0.0030 G . O O O E + ~ O  3 . 0 0 0 3  5.523~+00 0.8391 
E~-112 o . o o n ~ + n a  0.0000 O . ~ O O E + ~ Q  o.oooo o.oonx+oo o.oooo o .o3oz+no  0.0300 o . o o o z + n o  o.0000 ~O.OOOE+OQ o.oooo 3.587E-01 0.0545 
~ " - 1 5 4  ~ . ~ O O E + O O  3.0300 O.FOOE+OO o.oooo n . o o o E i 0 0  o . o n n n  n .oooEtna o . o o o n  ~ . O ~ O E + O O  o.3000 o.ooo~+oo o.oooo 
~ ~ - 2 3 8  O . O O ~ E + U O  0.0030 n . o o w + c o  o.0000 O . Q O O E + O ~  o . o o o n  O.OOOE+OQ o . n o o o  O.OOOE+OO 3.0000 O . O ~ Q E + O O  o.oooo 
~ u - 2 3 5  o . o n o ~ + o o  o.oooo O.OOOE+OO 0.0003 O.OQOE+OO 0 . 0 3 0 0  n . o n o E + o o  0.3000 o . n o o ~ + o o  o.oooo o . o o o ~ + o n  o.oooo 

;J ~ ~ ~ - 2 4 1  O.~OOE+OO o.0000 3 . n o o z t n o  0.0000 O . ~ O O E + O O  3.0000 o . o o n ~ + n o  o.oooo ~ . O O O E + O O  o . o n o o  o . ~ n o ~ + o n  O.OGOO 
sr-go ~ . O ~ O E + O G  o . o n n o  o.ooozt30 o . o o n o  ~ . o o n ~ + o a  o . n o o o  G . O ~ O ~ + O O  0.0000 n.3nnz+nn n . n o o o  O . ~ O O E + O O  o.oo30 ffi 

0 

2.768"-02 0.0042 
2.023E-03 0.0003 
7 . 7 7 1 ~ - ~ 2  3.0118 
1.759E-02 0.0027 
4.232C-01 0.0643 

e w 



- 
Tots; 0.000Ei30 3,0000 3.000Et00 0.0000 0.000Et00 0.3000 3.000Z.100 0.0000 0.0305’100 0.0000 0.000Ei30 0.0000 

3*Sum of all water independent and dependent pathways. 
1RESRAD. Version 6 . 3  T% Limit = 180 days 11/19/2007 23:01 Page 19 

Sunvnary : Combined Upper Areas and Filter Bed A r e a s  Resident Farmer ! a l l  pathways) 
File : c a m b i n e d ~ u 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 l l ~ p ~ t h ~ ~ y ~ . ~ ~ d  

Total Dose Contributions TDOSE!il,p,tI f o r  Individual Radionuclides (11  a n d  iiathways lp )  
AS rnrern/yr and Fraction of  Total Dose A t  t = 3.300F,+01 y e a r s  

0 Water Independent Pathways (Inhalation excludes r a d o n )  
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide rnrern/yr f r a c r .  mrern/yr fract. mrem/yr fract. mremiyr f r a c t .  rnrern/yr fract. mremlyr fract. 

~m-241 4.242~-03 O.OOIU 5.960~-03 0.0015 n.ooo~+uo 0.0000 1.027~-01 0.0251 1.056~-03 o.0003 ~ . O Z I E - U ~  o.ouuo 
Co-60 1.153E-03 0.0003 2.197E-09 0.0000 0.000Ei00 0.0000 4.529E-05 0.0000 2.435E-05 0.0000 2.933E-06 0.0000 
Cs-131 2.521Et00 0.6180 3.332E-06 0.0000 0.000Ei00 0.0000 4.383E-01 0.1072 3.832E-01 0.0917 1.25lE-01 0.0306 
Eu-152 1.265E-01 0.0309 5.619E-01 0.0000 @.000E+00 0.0000 8.646E-05 0.0000 1.618E-05 0.0000 5.828E-07 0.0000 
Eu-154 5.715E-03 0.0014 3.000E-08 0.0000 0 . 0 0 0 E i 0 0  0.0000 5.258E-06 0.0000 1.020E-06 0.0000 3.544E-08 0.0000 

Pu-239  1.786E-05 0.0000 3.621E-03 0.0009 0.000Ei00 0.0000 6.219E-02 3.0154 1.290E-03 0.0003 1.841E-05 0.0000 

Sr-90 3.585E-04 0.0001 2.684E-06 0.0000 0.000Ei00 0.0000 1.973E-01 0.0482 3.982E-02 0.0091 1.182E-02 0.0029 

Total 2.666Ei00 0.6519 1.065E-02 0.0026 0.000Et00 0.0000 8.194E-01 0,2004 4.25lE-01 0.1041 1.371E-01 0.0335 

~ ~ - 2 3 8  2.273~-07 o.oooo 8.140~-05 o . o o o o  O . O O O E + O O  o.0000 i.396~-03 0.0003 2.869~-05 o.ooou 4.116~-07 0.0000 

~ ~ - 2 4 1  5.960~-04 o.uooi 9.776~-04 0.0002 o.noo~+oo u.ouoo 1.687~-02 o.0041 I . ~ ~ Z E - O ~  u.ooun 9.158~-05 o.oooo 
-- - - 

n 
T o t a l  Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (il a n d  Pathways lp) 

As rnrern/yr and Fraction of Total Dose At t = 3.000Ei01 y e a r s  
0 Water Dependent Pathways 
0 water Fish Rad02  P l a n t  Meat Milk 
Radia- 
Nuclide mrern/yr f r a c t .  m r e m l y r  fract. mrern/yr fract. mrem/yr fract. m r e m / y r  fract. rnrern/yr fract. 

Rm-241 0.000€+00 0.0000 0.000EtOO 0.0000 0.000Et00 0.0000 0.000€+00 0.0000 0.000E100 0.0000 0.000Ei00 0,0000 
CO-60 o.ooo~too o.0000 U . C I O O E + U O  o.ooou O.OOOE+OO u.onoo U . O O O E + O O  u.oooo O.OOOE+OO o.uuoo n.o00~+00 o.oooo 
CS-137 o . n o u ~ t u u  0.0ooo I I . O O O E + O U  n.0000 o . ~ n o ~ + o o  o.oooo ~ . O O O E + O U  0.0000 O.OOUE+UO 0.0000 u . o n n ~ + o o  o.oooo 
~u-152 O.OOOE+OO n.0000 O . U O O E + O ~  0.0000 O.QOOE+DO o.oooo U.OOOF+OO o.0000 o.ooo~ioo o.oouo o . o o n ~ + o o  n . n o o o  

- 
6.5781-03 1 . 0 3 3 3  

m r e m / y r  fract. 

1.613E-02 0.0039 

2.193~-04 0.0001 
9.863E-03 0.0024 
2.650E-03 0.0006 
1.034E-04 0.0000 

3.069E-02 0.0015 
- 

A1 1 Pathways * 

rnredyr iract. 

1.301E-01 3.0318 
1.226E-03 0.0003 
3 . 4 1 5 E i 0 0  0.8499 

~~ ~~ ~~~ 1.265E-01 0.0310 
Eu-154 3.000Ei00 0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  3.0000 0.000E+03 0.0000 0.000Ei00 3.0000 5.721E-03 0.03?4 
?u-238  o . o o o ~ + o n  o.oouo O.QO~E+OU o.oooo O.OOOE+OO n.0000 0.o3ozt00 c.0000 o.oouEtno u.oouo o.uuoz+ou o.ooon 1.7~6s-03 0.0004 
P U - Z ~ ~  n.ooaE+oa o.oo3o O.OOOE+OO 0.n00o 3.ooo~i00 o.oaua U . O O U E + O ~  o.oooo O.QOOE+OO o.oouu O.OOOE+GO o.uoou 7.760~-02 0.0193 
~ ~ - 2 4 1  U . ~ O O E + O ~  o.uuoo O . O O O E + O O  o.oooo O . ~ U U E + O U  0.0000 O.OQOE+OO u.oooo O . O U O E + O U  o.0000 o . n o o ~ + o o  o . r ~ o o o  2.130~-02 0.0052 
~ r - 9 0  O.OOOE+UO 0.0300 O.OUOE+OO o.0000 O.OOOE+OO n.0000 O.OQOE+OO 0.0000 O.OUOE+OO o.oono O.OOOE+OU o.ouoo - - - - - 
Total 0.30OEi00 0.0000 0.000Ei00 0.0000 0.000s+00 0.0000 0.003E+00 0.0000 0.000Ei00 0.0000 3.000Ei00 0.0000 

O’Sum of i l l  wate- independent and dependent pathways. 
lRESRAD, V e r s i o n  6 . 3  Tb Limit = 180 days 11/19/2001 23:01 Paqe 20 
Summary : Combined Jpper A r e a s  and Filter 3ed Area5 Resident Farmer ( a l l  p a t h w a y s )  
File : c o m b i n e d ~ u p p e r ~ i r e a i ~ a n d f l l t e r _ b e d a r e a s a l l p ~ t h ~ ~ y ~ . ~ ~ d  

n 
D1 T o t a l  Dose Contributions TDOSEli,p, t) for Individual Xadlcnuclldes and Pathways (pi m 
0 
P 
P 

A s  mreli/yr and Fraction of Total Dose At t = 1.000EiOZ years 

2.4941-01 0.0610 

4.089E130 1.3000 



0 
0 Ground 
Radio- 
Nuclide rnrem/yr fract. 

Am-241 3.792E-03 0.0039 
0 - 6 0  1.152E-07 0.0000 
Cs-137 5.004E-01 0.5135 

Water Independent Pathways (Inhalation excludes radon] 
Inhalation Radon Plant Meat Milk 

mrerniyr f r a c t .  m r e d y r  fract. mrem/yr f r a c t .  mremiyr fract. m r e d y r  fract. 

5.325E-03 0.0055 0.000Ei00 0.0000 9.1802-02 0.0942 9.448E-04 0.0010 5.380E-05 0.0001 
2.193E-13 3.0000 0 . 0 0 0 E t 0 0  0.0000 4.522E-09 0.0000 2.431E-09 0.0000 2.929E-10 0.0000 
6.598E-07 0.0000 D.UOOE+OO 0.0000 8.679::-02 0.0891 7.590E-02 0.0779 2.4lYF-O? 0.0254 

Soil 

mrern/yr fract. 

1.441E-02 0 . 0 1 4 8  
8.892E-12 0.0000 

~ ~~ ~ ~~~~ 3.413E-04 0.0004 
Eu-152 3.305E-03 0.0036 1.468E-38 0.0000 0.0005+00 0.0000 2.259E-06 0.0000 4.385E-07 0.0000 1.523E-06 0.0000 1.421E-07 0.0000 
Eu-154 2.293E-05 0.0000 1.204E-10 0.0000 0.000E+00 0,0000 2.llOE-08 0.0000 4.094E-09 0.0000 1.422E-10 0.0000 1.327E-09 3.0000 
Pu-238 1.304E-07 0.0000 4.668E-05 0.0000 0.000Ei00 0.0000 8.007f-04 0.0008 1.645E-05 0.0000 2.399E-07 0.0000 1.258E-04 0.0031 
Fu-239 1.777E-05 0.0000 1.6032-03 0.0037 0.000E100 0.0000 6.246E-02 0.0641 1.284E-03 0.0013 1.831E-05 0,0000 9.812E-03 0.0101 
Pu-241 6.933E-04 0.0007 9.785E-04 0.0010 0.000€+00 0,0000 1.687E-02 0.0173 1.744E-04 0,0002 9.861E-06 0.0000 
Sr-90 5.62%-05 0.0001 4.214E-01 0.0000 0.000Et00 0,0000 3.098E-02 0.0318 6.253t-03 0.0064 1.857E-03 0.0019 

Total 5 . 0 8 3 E - 0 1  0.5216 9.954E-03 0.0102 0.000Et00 0.0000 2.897E-01 0.2972 8.45JE-02 0 . 0 8 6 8  2.672E-02 0.0274 
- - - - 

0 
T o t a l  Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Pathways (p )  

As mrern/yr a n d  F r a c t i o n  of Total Dose At t = 1.00OEt02 years 
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide m r e m / y r  fract. mremiyr fract. mrem/yr  f r a c t .  mremiyr i r a c t .  mremlyr f r a c t .  mremiyr f r a c t .  

Rm-241 2.355E-09 0.0000 1.200E-11 0.0000 0.000Et00 0.0000 3.617E-10 0.0000 1.699E-11 0.0000 6.600E-11 0.0000 
CO-60 O.OOOE+OO 0.0000 O.OOOE+OO o.0000 O.QOOE+OO o.oooo O.QOOE+OO 0.0000 O.OOOE+OO 0.0000 o . o o o ~ + n n  o.oooo 
CS-137 O.OOOE+QO o.0000 O.OOOE+OO o.oooo O.OOOE+OO 0.0000 O.OOOE+OO o.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.0000 
E"-152 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
ED-154 0.000Es00 0.0000 0.000EiOO 0.0000 0.000Ec00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Pu-238 2.160E-06 0.0000 1.101E-08 0.0000 0.000Et00 0.0000 3.3205-07 0.0000 1.166E-08 0.0000 6.064E-08 0.0000 
Pu-239  2.148E.DE 0.0000 1.300E-10 0.0000 0.000E+00 0.0000 3.917E-09 0.0000 1.853E-10 0.0000 7.151E-10 0.0000 
P u - 2 4 1  1.452E-I0 0.0000 7.393E-13 0.0000 0.00OE+00 0.0000 2.228E-11 0.0000 1.043E-12 0.0000 4.063E-12 0.0000 
Sr -90  1.92lE-02 0.0198 3.766E-04 0.0004 0.000Ei00 0.0000 3.194E-03 0.0033 3.322E-03 0.0034 1 . 8 1 2 E - 0 3  0.0019 

Total 1.927E-02 0.0198 3.767E-04 0.0004 3.000Ei00 0.0000 3.195E-03 0 . 3 0 3 3  3.322E-03 0.0034 1.812E-03 0.0019 
-_= - - - _= - 

0'Surn Of all Water independent a n d  dependent pathways .  
IRESRAD,  Version 6.3 T* Limit = 180 days 11/19i2007 23:01 P z q e  21 

Sunimary : Combined Upper A r e a s  and Filter Bed Areas Resident Farmer (all pathways1 
F i l e  : c o m b i n e d _ u p p e r _ a r e a s _ ~ ~ d - f ~ l t ~ ~ ~ b ~ d - ~ ~ ~ ~ ~ ~ ~ l !  ~ pathways.rad 

Total Dose Contributions TUOSE(i,p,t) for Individual Radionuclides (i) a n d  Pathways ( p )  
AS rnrem/yr and Fraction of Total Dose At t = 3.000E102 y e a r s  

0 Water Independent ?athways (Inhalation e x c l u d e s  radon1 
0 G r m n d  Inhalation Radon P l a n t  Meat Milk 
Radio- 
Nuclide rnrem/yr iract. mrem/yr fract. mremlyr f r a r t .  mrem/yr f:act. mrern/yr frait. m r e m / y r  izact. 

Am-241 2.752t-03 0.0149 3.859E-03 0.0209 O.O00E+UU 0.0000 6.662:-02 0.3616 6.879E-04 0.0037 3.9015-05 0.0002 
Co-50 4.273E-19 0.0000 8.139E-25 0.0000 0.000Ei30 0.0000 1.678E-20 0.0030 9 .022E-21  0.0000 1.08JE-21 0.0000 2 C5-137 4.898E-03 0.0266 6.458E-09 3.0000 0.000Ei00 0.0000 8.495E-04 0.0046 7.4295-04 0.0340 2 . 4 2 6 5 - 0 4  0.0013 
Eu-152 9 . 9 2 8 E - 0 8  0.0000 4.411E-13 0.0000 0 . 0 0 0 E t 3 0  i i . 0000  6.786E-11 0.0000 1.31JF-11 0.0000 4.574E-13 0.0000 m 

0 
e 
VI 

-_ 

2.648~-03 0.0027 
1.624E-05 0,0000 

2.735E-02 0.0281 
- 

All Pathways- 

mremiyr fract. 

1.163E-01 0.1194 
1.224E-07 0.0000 

3.308E-03 0.0034 
6.883~-01 0.7062 

2.296E-05 0.0000 
9.925E-04 0.0010 
7.7ZOE-02 0.0792 
2.137E-02 0.0219 
6.113E-02 0.0689 

_= 

9.746E-01 1.0000 

5011 

mrern /y r  r i - a c t .  

1.044E-32 0.0567 
3.3002-23 0.0000 
3.341E-06 0.3000 
4.268Z-12 0.0000 

http://2.148E.DE


Eu-154 3.259E-12 0.3000 1.711E-17 0.0000 0.00OEt00 3.0000 2.998E-15 0.3000 5 . 8 1 8 E - 1 6  0.0000 2.0212-l? 0.0000 
PJ-238 2.719~-38 3.0000 9 . 5 3 5 r - 0 6  0.000: O.~OOE+OO n.oooo 1.635~-04 o.0009 3 . 3 6 1 ~ - 0 6  o.nnnn s . 3 1 6 F - n ~  n .nnno 

- - - - 
Total 8.176E-03 0.0444 8.131Z-33 0.0441 0.003Ei00 0.0000 1.416E-01 0.1688 1.851E-33 3.0155 3.162E-04 0 . 3 0 1 7  
0 

T o i a l  Cose Contributions TDOSE(i,p, t) for Individual Radionuclides (i) and Pathways lp) 
As mremlyr and Fraction of Total Dose At t = 3 . 0 0 0 E t 0 2  y e a r s  

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  

Radio-  
Nuc l ide  mrem/yr  fract. rnremlyr  fract. mrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Eu-154 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
pu-238 5.570~-06 o.oooo 2.841~-08 0.0000 O.OOOE+OO o.onoo 8.570~-07 o.0000 4.056~-08 o.oooo i . s m - 0 7  o.orioo 
PU-239 1.431~-07 o.oooo i . 4 : 1 ~ - 1 0  o.noon u . n o o ~ + n o  o.oooo 2.211~-08 o.0000 1.060~-09 0.0000 4.031~-09 o.oooo 
Pu-241 1.060E-04 0 . 0 0 0 6  2.612E-06 0.0000 0.0006+00 0.0000 1.638F-05 0.0001 2.269E-06 0.0000 2.5096-08 0.0000 
Sr-90 9.120E-05 0.0005 1.900E-06 0.0000 0.000Ei00 0.0000 1 . 6 1 1 E - 0 5  0.0001 1.676E-05 0.0001 9.111E-06 0.0000 

Total 8.549E-04 0 . 0 0 4 6  2.045-05 0.0001 0.000Ei00 0.0000 1.332E-04 0.0007 3.29OE-05 0.0002 9.480E-06 0.0001 
- - _I 

O'Surn of all water independent and dependent pathways.  
I R E S R A D ,  Version 6.3 Th Limit = 1 8 0  d a y s  11/19/:007 :3:oi page 22 
Summary : Combined Upper Areas and Filter Bed Areas Resident Farmer ( a l l  pathways1 
F i l e  : c o m b i n e d _ u p p e r _ a r e a s _ a n d _ f l l t ~ ~ ~ b ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l l _ p ~ t h ~ ~ y ~ . ~ ~ d  

Total Dose Ccntrlbutions TDOSE(i,p,ti fo r  Individual Radionuclides 1 1 )  and Pathways (pi 
AS m r e m / y r  a n d  FraCtLOn of Total Dose A t  t = 1.000EiOi y e a r s  

0 Water Independent Pathways (Inhalation excludes r adon)  
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nucl ide  rnrern/yr fract. m r e m / y r  fract. rnrem/yr  fract. mremlyr fract. mrem/yr  :;act. mrem/yr fract. 

h m - 2 4 1  8 . ~ 5 i ~ - o 4  0.0084 i.251~-03 n.0116 O . O O O F + O ~  o.oooo ~ . I ~ ~ E : - O Z  0.2044 :.258~-04 0.3021 1.266~-05 o.oooi 
CO-60 0.000Ei00 3.0030 3.00O~t00 0.0000 0.00OEi00 0 . 0 0 0 U  0.000Et00 0.0000 3.000Ei00 0.0000 0.000Ei00 0.0000 
CS-137 4.544E-10 0.0000 5.9922-16 0.0000 0.000Ei00 0,0000 7.881E-11 3.0000 6.892E-11 0.0000 2.250E-11 0.0000 
Eu-152 1.414E-23 0.0000 9.746E-I? 0.0000 0.300Ei00 0.0000 3.3896-16 0.3000 6.5176-11 0.0000 9.137E-19 0.0000 
EU-154 O.CIQOE+OO 0.3000 o . n o n ~ + o o  3.0000 O.OO~E+OO 0.0003 O.COOE+O~ o.0000 D.UUUE+OO 0.0300 O . Q O ~ E + ~ O  o.noon 
p u - 2 3 8  4.392~-09 o.0000 3.736~-08 o.oooo O . O O O E + ~ ~  n .oono  6.49~z-ni n . a n n o  L I I I P - O R  n . n 3 n o  i.i74~-oq 0.09nn 

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

Pu-239 1.6642-05 0.0002 3 . 3 7 3 E - 0 3  3.0318 0 . 0 0 0 E i 0 0  0.3000 5.848E-02 0.5518 1.202E-33 0.0113 1.7145-05 0.0002 
P u - 2 4 1  1.652E-04 0.0016 2.3081-04 0.0022 0.0302-100 3.0300 1.9992-33 0 . 0 3 1 7  4.165E-05 0.3004 2.335E-06 0.00i10 
S r - 9 0  2.5892-15 0.0000 1.93fiF-11 0,0000 0.000Ei00 0.0000 l . 4 2 5 E - 1 2  0.0000 ?.816E-13 0.0030 8 . 5 3 H E - 1 4  0.0000 - - Total i.07lE-03 0.0102 4.654E-03 0.0458 0.000E+00 0.0000 8.4155-02 0.7939 1.464E-03 0.0139 3 . 2 1 4 Z - 3 5  3 . 0 0 0 3  

2.L07E-02 0.1196 

All P a t h w a y s -  

rnrernlyr fract. 

8.518E-02 0.4623 

6.73lE-03 0.0366 
4 . 5 4 3 ~ - 1 9  o.nooo 

9.937E-08 0 . 3 3 0 0  
3.262E-12 0.0000 
2.088E-04 0.0011 
1.608E-02 0.4129 
1.570E-02 0.0852 
3.386E-04 0.0018 - 
1.842E-01 1.0000 

7.470Z-16 0.0300 

1.319E-32 0.1245 
0 

u 
D2 

% T o t a l  Dose Contributions TDCSE (1.p. t) for I n d i v i d i i a l  Xadionuclldes (1) and P a t h w a y s  (pi  

e, 



AS mrem/yr and Fraction of  T o t a l  Dose A t  t = 1.300Ei03 years  
a Water Dependent Pathways 
0 watez Fish Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr fract. m r e m / y r  fract. mrern/yr fract. m r e m / y r  f r a c t .  m r e m / y r  f r a c t .  mrem/yr fract. 

E U - I S ~  O.OOOE+OO n.onoo o.onn~+oo o.oooo o.onaE+on 3.0000 o.nnoE+oa o.ooon n.oooE+on o.oonn o.ooo~too o.onon 
~ ~ - 2 3 8  i.310~-n? o.onoo 3.975~-09 o.cooo o . o n n ~ + o n  o.noon I . I Z ~ E - O ~  o.ooon 5.352~-09 o.0000 z . ~ ~ o E - ~ H  n.onoo 

sr-90 8.864~-13 o.oono 1.733~-14 o.cooo n.conEtoo o.oooo i.4?0~-13 o.cooo I.SZHE-I~ o.ncco a.334~-14 n.0000 

Pu-239 2.4842-07 0.0000 1.351E-09 0.0000 0.000Ei00 0.0000 3.822E-08 0.0000 1.917E-09 0.0000 6.894E-09 0,0000 
Pu-241 1.547E-04 0.0015 3.811E-06 0.0000 0.000Ei00 0.0000 2.390E-05 0.0002 3.313E-06 0.0000 3.69SE-08 0.0000 

- 
Total 1.010E-03 0.0095 2.481E-05 0.0002 0.000Ei00 0.0000 1.561E-04 0.0015 2.162E-05 0.0002 2.685E-07 0.0000 

O'Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version 6.3 T* L i m i t  = 180 days 11/19/2007 23:Ol Page 23 
Summary : Combined Upper Areas and F i l t e r  3ed Areas Resldent Farmer [all pathways) 
File : c o m b i n e d ~ u p p e r ~ a r e a s ~ a n d _ i i l t e r b e d a r e a s a l l p ~ t h ~ ~ y ~ . = ~ d  

Dose/Source Ratios Summed Over A 1 1  Pathways 
Parent and P r o g e n y  Principal Radionuclide Contributions Indicated 

0 Parent Product Thread DSR(2, tl At Time in Years lmrem/yrl/ IpCi/q) 
l i l  (j I F r a c t i o n  o.nno~+on i . n n o ~ t n o  ~ . O O O E + ~ ~  ~ . O O O E + O ~  3.000~t01 I . C C C E + ~ ~  3.000~t02 I.COOE+O~ 

AT-241  
Am-241 
Am-241 
Am-241 
Am-241 
0Co-60 
OCs-I37+D 
CEu-152 
OEu-IS2 
Eu-152 
Eu-152 
OEu-154 
0Pu-238  
0 P u - 2 3 8  
3-238 
Pu-238  
5"-238 
Pu-238  
l u - 2 3 8  

?u-239 
0?~-239 

Tu-239 
Pu-239  
Pu-235  

W m 
o? 
0 

Am-241 
Np-237iD 
U-233 
Th-229+D 
L D S R ( j )  
Co-60 
Cs-lil+D 
E"-152 
Eu-152 
Gd-152 
L D S R i i i  
Eu-154 
Pu-238 
Pu-238 
U-234 
Th-230 
Ra-Z26+D 
Pb-2IOID 
L D S R I ; )  
Pu-239 
U-23StD 
Pa-231 
Ac-Z27+D 
LDSRI:I 

1.000Ei00 8.033E-01 8.020E-01 7.994E-01 1.904E-01 7.654E-01 6.838E-01 4.95SE-01 
1.000Ei00 2.554E-06 7.9512-06 1.814E-05 5.1872-05 1.56lE-04 4.535E-04 S.498E-03 
I.OOOEi00 6.010E-14 3.3632-13 l.559E-12 1.2712-11 9.944E-11 1.144E-08 4.118E-07 
1.000Ei00 1.230E-I7 1.108E-16 1.929E-15 4.98SE-14 1.111E-12 3.734E-11 8.949E-10 

8.033E-01 8.020E-01 1.994E-01 7.90SE-01 1.65SE-01 6.843E-01 S.010E-01 

7.208E-01 2.901E+00 2.114Ei00 2.481Ei00 1.123Et00 6.084E-01 
2.792E-01 1.124Ei00 1.067Ei00 9.611E-01 6.616E-01 2.356E-01 
2.192E-01 9.548E-17 2.800E-16 6.213E-16 1.571E-15 2.965E-15 

1 . 1 2 4 E + 0 0  1.06lE+00 9.611E-01 6.676E-01 2.3162-01 
1.000Et00 4.350Ei00 4.92OEi00 3.434Ei00 1.97lEi00 4.38lX-01 

,830E-05 6.190E-11 
,699E-01 2.642E-03 
,590E-02 4.715E-07 
,158E-03 1.850E-07 
.69ZE-15 3.662E-I5 
.158E-03 1.850E-01 
.640E-03 2.33OE-IO 

1.840E-09 1.264E-09 1.254E-09 1.234E-09 1.16lE-09 9.9572-10 S.110E-10 1 . 1 6 6 7 - 1 0  

1.000Ei00 5.518E-17 1.476E-IS 3.293E-14 2.257F-12 1.323E-10 9.226E-09 2.5322-01 
6.868E-01 6.813E-01 6.106E-01 6.343E-01 5.411E-01 3.111E-01 6.1462-02 

1.000Ei00 7.624E-01 1.624E-01 7.6232-01 1.619E-01 1.607E-31 7.5697-01  1.45HF-nl 

1.605E-01 
6.885E-03 
1.004~-06 
1.157E-OH 
1.614E-01 
o.nooE+no 
2.451E-10 
7.090E-23 
2.146E-23 
3.496E-15 
3.496E-I5 
2.521E-34 
4.481E-13 
2.43SE-04 
2.753E-04 
2 . 0 3 1 E - 0 7  
3.353E-06 
3.8182-06 
5.263;-04 
7.086E-01 
3.025?-06 

5.133E-06 
1.086~-07 

1.086E-01 

All Pathways' 

m r e m / y r  fract . 

2.846E-02 3.2686 
n.oooE+oo a.0030 
6.25n~-io o.no3o 



0Pu-241 Pu-241 1.000E+00 1.438E-02 1.370Z:-02 1.244E-02 8.882E-03 3.389E-03 1.162E-04 7.594E-09 1.712E-23 
?u-241 Am-241 I.OOOEi00 6.345E-04 1.861E-03 4.139~-03 1.053~-32 1.999~-02 2.333E-02 1.707E-02 5.S29E-03 
Pu-241 Np-Z37+D 1.000Ei00 1.296E-09 9.472E-09 4.969E-08 4.016E-07 2.518E-06 1.236E-05 1.697E-04 2.327E-04 
Pu-241 0-233 1.000Ei00 2.634E-17 3.019E-16 2.981E-15 6.414E-14 1 . 1 8 9 E - 1 2  2.108E-10 1.227E-08 3.35SE-08 
Pu-241 Th-229+D 1.000Et00 4.084E-21 1.136E-19 2.692E-18 1.9172-16 1.107E-14 7.3642-13 2.485E-11 3.732E-10 
Pu-241 ZDSR(i1 1.501E-02 1.556E-02 1.658E-02 1.941E-02 2.338E-02 2.346E-02 1 .723E-02  5.761E-03 
OPu-241+D Pu-Z41+D 2.450E-05 1.921E-06 7.548E-06 6.855E-06 4.897E-06 l.867E-06 6.407F-08 4.lRiF-12 9.437t-27 ~ ~~ ~~ ~ ~~ ~~~~ ~~~ 

Pu-241iD Np-Z37+D 2.4iGE-05 6.167E-11 1.881E-10 4.237E-13 1.083E-09 2.047E-09 2.317E-09 1.418E-08 3.217E-39 
Pu-241+D U-233 2.4505-05 1.454E-18 8.020E-18 3.608E-17 2.654E-16 1.590E-15 2.799E-13 1.36lE-12 1.216E-13 
Pu-241+D Th-229+D 2.450E-05 2.984E-22 4.104E-21 4.535E-20 1.085E-18 2.081E-17 3.914E-16 4.250E-15 1.800E-14 
Pu-241+D ZDSR(]l 7.921E-06 7.548E-06 6.855E-06 4.893E-06 1.869E-06 6.634E-08 1.419E-08 3.218E-09 

Summary : Combined Upper A r e a s  and Filter Bed Areas Resident Farmer ( a l l  pathways1 
File : c o m b i n e d ~ u 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 a l l ~ p ~ t h ~ ~ y ~ . ~ ~ d  

IRESRAD, Version 5.3 T% Limit = 180 days 11/19/2007 23:Ol Page 24 

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

0 Parent Product Thread DSR(7,tj At Time in Years lmrem/yrj/ipCi/ql 
ti) ( 1 )  Fraction O.OOUE+OO I.OOUEt00 3.000Ei00 1.000Ei01 3.000Ei31 1.000Ei02 3.000Et02 1.000Fi03 

Sr-90tD Sr -90+D 1.000Et00 9.952Ei00 9.69ZEi00 9.193E+00 7.639Ei00 4.501E+00 1.212E+00 6.113E-03 5.573E-11 

The DSR includes contributions from associated (half-life 0 180 days) daughters. 
0 

Single Radionuclide Soil Guidelines Gii,tj in pCi/g 
Basic  Radiation Dose Limit ~ 2.500E+01 mrem/yr 

ONuclide 
li) t= 0.000Et00 1.000E+00 3.000Ei00 1.000Et01 3.000E+01 1.000Ei02 3.000Ei02 1.000Ei03 ___ 

An-241 3.112Et01 3.117Ei01 3.127Ei01 3.163Ei01 3.266Ei01 3.654Ei01 4.990E+01 1.493E+02 
Co-60 2.632Ei00 3.002Ei00 3.906Et00 9.812E+00 1.364E102 1.366E+06 *1.13ZE+l5 ‘1.132E+15 
cs-137 9.164Ei00 9.378E+00 9.82ZEt00 1.155EtOl 1.834Ei01 9.263E+01 9.463Et03 1.020Etll 
Eu-152 6.212Et00 6.544E+00 7.262Ei00 1.046Ei01 2.962Ei01 1.134Et03 3.774E107 +1.765€+14 
Eo-154 5.747E+00 6.219Ei00 7.281Ei00 1.264E+01 6.117Et01 1.525Ei04 l.DJ3Eill *2.639i+14 
Pu-238 3.640Et01 3.669Et01 3.728E+01 3.941Ei01 4.620E+01 8.035Ei01 3.819Ei02 4.750E104 
Pu-239 3.279Ei01 3.279Et01 3.280E+01 3.281Ei01 3.286Ei01 3.303Ei01 3.352Ei01 3.528Ei01 
Pa-241 1.664E103 1.605Et03 1.507E+03 1.288E103 1.069Ei03 1.066E+03 1.451E+03 4.339E+03 
sr-90 2.512Ei00 2.519Ei00 2.719E100 3.273Et00 5.554Ei00 2.063Et01 4.090E+03 4.486Etll - 
‘ A t  specific activity limit 

0 
Summed DoSe/Source Ratios DSRli, t l  ~n imrern/yrj / IpCi/gl 
and Single Radionuclide Soil Guidelines G i i , t l  in pCi/q 

at tmin = time of minimum single radionuclide s o i l  guideline 

ONuclide Initial tmin DSR li, t rn in l  G (I, t m l  n j  DSR ill tmaxl G 11, tmaxl 
and at tmax = t i m e  of maximum total dose = 0.000Et00 years 

(11  (pCi/gl iyears1 ( P c l l g l  l P C l / g )  

Rm-241 1.100E-01 0.000Ei00 8.033E-01 3.112Ei01 8.033E-01 3.112Ei01 
w Co-60 6.690E-33 0.300Ei00 9.499Ei00 2.632E103 9.499Ei00 2.632X100 Q 

Cs-137 2.550Ei00 0.000~+00 2.128Ei00 9.164Ei00 2.128Ei00 9.1642+00 rn 
0 
P na 



Es-152 1.500E-01 0.000Ei03 4.024EiSO 6.212Ei00 4.024Ei00 6.212Ei03 

P u - 2 3 8  3.150E-03 0.000Et00 6.868E-01 3.640Et01 6.868E-01 3.640E+01 
Eu-154 1.40OE-02 O.OC3EIOO 4.350Ei00 5.747?+00 4.350Ei00 5.747Ei00 

Pu-239  1.020E-01 0.00OEiOU 7.624E-01 3.279Ei01 7.624E-01 3.219Et01 
P u - 2 4 1  9.110E-01 55.2 i 0.1 2.443E-02 1.023E103 1.502E-02 1.664E103 
Sr-90 5.540E-02 0.000Ei00 5.952Ei00 2.512E+00 9.552Ei00 2.512Et00 - 
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Summary : Combined npper A r e a s  and Filter Bed Areas Resident Farmer (all pathways1 
File : combined ~ u 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 l l ~ p a t h w a y s . r a d  

Individual Nuclide Dose Summed Over All P a t h w a y s  
P a r e n t  Nuclide and Branch Fraction I n d i c a t e d  

ONuclide Parent THF(11 DGSEij,t), m r e m / y r  
i j r  ( 1 1  t= 0.000E+00 1.000Ei00 3.000Et00 1.000Ei01 3.000Et01 1.000Ei02 3.000Et02 1.000Ei03 - 

Am-241 
Am-241 
Am-241 
UNp-237 
Np-231 
Np-237 
Np-237 
00-233 
U-233 
U-233 
U-233 
OTh-229 
Th-229 
Th-225 
Th-229 
0Co-60 
0Cs-137 
OEu-152 
Eu-152 
Eu-152 

OGd-152 
OEu-154 
0 P u - 2 3 8  
?u-238 
Pu-238 

OF234 
3Th-230 
0Ra-226 
OPb-210 

Am-241 1.000Ei00 
Pu-241 1.000Ei00 
XDOSE 1 1  I 

. 1 ,  ~~ ~ 

Am-241 1.000Et00 
Pu-241  1.000Ei00 
Pu-241 2.450E-05 
XDOSE (j 1 
Am-241 1.000Ei00 
Pu-241 1.000E+OO 

1.366E-01 1.363E-01 1.359E-01 1.344E-01 1.301E-01 1.162E-01 8.424E-02 2.129E-02 
5.78lE-04 1.696E-03 3.77OE-03 9.585E-03 1.821E-02 L.125E-02 1.555E-02 5.037E-01 

Pu-241 2.450E-05 1.324E-18 7.306E-18 3.287E-17 2.418E-16 .449E-15 2.55OE-13 1.245E-12 6.574E-13 
ZDGSE(31 1.024E-14 5.146E-14 2.678E-13 2.220E-12 .799E-11 3.158E-09 8.119E-08 2.012E-01 
Am-241 1.000Et00 2.091E-18 2.503E-11 3.280E-16 8.474E-15 .930E-13 6.34lE-12 1.521E-10 1.96JE-09 
Pu-241 1.000Et00 3.721E-21 1.035E-19 2.452F.-18 1.747E-16 .008E-14 6.708E-13 2.264E-11 3.400E-10 
Pu-241 2.450E-05 
LDGSE ( 7  1 
Co-60 1.000E+00 

2.718E-22 3.738E-21 4.132E-20 9.883E-19 
2.055E-18 2.514E-17 3.305E-16 8.649E-15 
6.355E-02 5.571E-02 4.282E-02 1.104E-02 

Cs-137 1.000Ei00 6.957Ei00 6.198Et00 6.450Ei00 5.52UEt00 
Eu-152 7.208E-01 4.351E-01 4.130E-01 3.122E-01 2.585E-01 
Eu-152 2.792E-01 1.685E-01 1.600E-01 1.442E-01 1.001E-01 
ZDOSEi1) 6.03lE-01 5.730E-01 5.164E-01 3.58lE-01 
Eu-152 2.792E-01 
Eu-154 1.003Ei00 
PI>-238 1.840E-05 

1.432:-17 4.159E-17 9.319E-17 2.356E-16 
6.350E-32 5.628E-02 4.80lE-02 2 . 1 6 8 E - 0 2  
4.031E-12 3.595E-12 3.536E-12 3.123E-12 

.896E-17 3.566E-16 3.872E-15 1.640E-14 

.091E-13 7.019E-12 1.748E-10 2.307E-09 

.226E-03 1.224E-07 4.543E-13 0.000Ei00 

4.448E-16 5.537E-16 
5.7213-03 2.256E-35 
3.176E-I2 1.821E-12 

6.737E-03 6 . 2 5 0 E - 1 0  
7.162E-08 1.064E-23 
2.774E-08 4.120E-24 
9.537E-08 1.416E-23 
5.454E-16 5.243E-16 
3.262E-12 0.000E+OO 
3.118E-13 1.430E-15 

Pu-238 1.000Et00 2.191E-03 2.1731-03 2.139E-03 2.023E-33 1.726E-03 9.899E-04 2.021E-04 1.169E-37 
LDOSE i f )  2.191E-03 2.173E-33 2.139E-03 2.023E-03 1.726E-03 3.899E-04 2.0212-04 7.769E-07 
Pu-238 1 . 0 0 0 E i 0 0  6,8002-10 2.072E-09 4.817E-05 1.394E-08 3.617E-08 2.660E-06 6 . 7 3 4 E - 0 6  8.783E-07 
Pu-238  1.000Ei00 2.102i-15 1.330E-14 7.103E-14 6.100E-13 4.747E-12 4.314E-11 2.766E-10 6.47RE-10 
P u - 2 3 6  1.000EiO0 
Pu-?38  1.000Ei00 

flP11-239 PI>-235 1.000E+O0 

2.137E-11 3.445E-16 4.052E-15 1.07lE-13 
1.779E-19 4.705E-18 1.050:-16 7.2OlE-15 
7.777E-02 7.776E-02 7.775E-02 7.171E-02 

2.495:-12 7.321E-11 
4.2225-13 2.943E-11 
7.760E-02 1.120E-02 

1.163E-05 1.070:-08 
7.582E-10 1.237E-08 
7.5082-02 7.227E-32 ~~~ 

00-235 Pu-239  1.000Et00 2.573E-11 8.9452-11 2.085E-IO 6.182E-IO 1.734E-09 3.548E-08 1.822X-07 3.085E-07 
0 P a - 2 3 1  P2-239 i.000Ei00 7.230E-15 5.3882-14 2.923E-13 2.632E-li 2.177E-11 2.236E-10 1.150E-39 1.108E-08 
OAC-227 Pu-239 1.000I100 3.3485-17 4.316E-16 4.521F.-15 1.066E-13 2.1691.-12 5.152r-11 1.278E-10 5.848E-09 J 

rs 
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Sawnary : Combined Upper Areas and  Filter Bed A r e a s  R e s i d e n t  Farmer (all pathMays1 
File : combined ~ u 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 l l ~ p a t h w a y s . r a d  

Individual Nuclide Dose Summed Over All Pathways 
Parent Nucl ide  a n d  Sranch Fraction Indicated 

ONuclide P a r e n t  THEIII DOSEI].t), mrcmiyr 
i? I I l l  t= O.QOOE+OO I.OOOE+OO 3.000~+00 I.OOOE+O~ 3.000~+01 I.OOOE+OZ 3.000~+02 I . ~ O O E + O ~  _ _ ~  

Pu-241 Pu-241 1.003Ei00 1 . 3 1 0 E - 0 1  1.248E-02 1.114E-02 8.091E-03 3.087t-03 1.055E-04 6.918E-09 1.560E-23 
P,A-241 Pu-241 2.450E-05 7.216E-06 6.876E-06 6.245E-06 4.457E-06 1.700E-06 5.833E-08 3.811E-12 8.552E-27 
Pu-241 ZDOSEijI 1.311E-02 1.249E-02 1.134E-02 8.096E-03 3.089E-03 1.0592-04 6.92ZE-09 1.561E-23 

osr-90 ~ ~ - 9 0  i.noo~too 5.513~-01 5.370~-01 5.093~-01 4.232~-31 z.494~-01 6.7132-02 3.386~-04 3.088~-12 

IRESRAD, Version 5.3 T* Limit = 180 days ii/i5/2007 z3:ni page 27 

~~ _ _ ~  ~~ 

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

Summary : Combined Upper A r e a s  and Filter Bed Areas Resident Farmer i a l l  pathways1 
File : combined-upper~areas~and ~ filter_bed~areas~all~pathways.rad 

Individual Nuclide Soil Concentration 
Parent Nuclide and B r a n c h  Fraction Indicated 

ONuclide Parent TBFlil S l I . t l .  p C i / g  
I j l  (ii t= O.OOOE+OO i.non~+no 3.000~+00 ~ . O O O E + O ~  3.000~+01 ~ . O O O E + O ~  3.000~+02 ~ . O O O E + O ~  

m-z4i ~ n - 2 4 1  i . o o o ~ + o n  I . ~ O O E - O ~  1.69i~-ni 1.59z~-ni 1.67i~-ni I . ~ Z O E - ~ I  1.447~-01 i.o49~-ni 3.398~-02 

0~p-237 Am-241 i.noo~+oo n.oonEtoo 5.496s-08 i.643~-07 5.405~-07 1.562E-06 4.570~-06 9.451~-06 8.624~-06 

-- 
An-241 Pu-241 1.000Et00 0.000Ei00 1.425F-03 4.071E-03 1.149E-02 2.250E-02 2.645E-02 1.935E-02 6.270E-03 
An-241 Z S l j l :  1.100E-01 l.712F-01 1.733E-01 1.788E-01 1.845E-01 1.712E-01 1 .24ZE-01  4.025E-02 

Na-237 Pu-241 1.000E+00 0.000Ei00 2.326E-10 2.073E-09 ?.OOZE-OR 1.332E-07 6.667F;Ol 1.677E-Oh 1.565E-06 ~~ ~~ ~~ ~ ~~ ~~ ~ ~~~~ ~~ ~ ~~ 

~p-237 P U - Z ~ I  2.450~-05 O.OOOE+OO 7.050~-12 Z . ~ I ~ E - I I  5.672~-11 I . I o ~ E - ~ ~  I . Z ~ ~ E - I O  8.3ii~-ii 1.885~-11 
Np-237 Z s l j l :  O.OOOE+OO 5.52m-08 1.663~-01 5.605~-07 1.695~-06 5.237~-06 ~ . I ~ U E - O ~  i.o15~-05 
00-233 A n - 2 4 1  1.000Et00 0.000E+00 1.201s-13 1.076E-12 1.175E-11 1.008E-10 9.463E-10 5.286E-05 1.160E-08 
0-233 Pu-241 1.000Ei00 0.000Ei00 3.402E-16 8.536E-15 3.014E-13 6.350E-12 1.168E-10 8.579E-10 2.075E-09 
U-233 Pu-241 2.450E-05 0.000EiO0 1.5532-17 1.349E-16 1.329E-15 8.116E-15 4.113E-14 8.368E-14 4.390E-14 

0Th-229 Am-241 1.000Ei00 0.000€+00 3.783E-18 1.018E-16 3.721E-15 9.685E-14 3.lSRF-12 5.972E-I1 6.986E-10 
U-233 Z S I , ) :  o.nooEtno I . Z O ~ E - I ~  i.n85~-iz I . Z O ~ E - ~ I  I.O~IE-IO 1.063~-09 6.144~-09 1.368~-08 

~ ~~ ~~ 

Th-229 Pu-241 1.000Ei00 0.000Et00 8.053E-21 6.381E-19 1.30lE-I7 4.841t-15 3.351E-13 8.951E-12 1.208E-10 

Th-225 ZS (1  I : 0 . 0 0 0 E 1 0 0  3.7925-18 1.024E-16 3.794E-15 1.017E-13 3.493E-12 6.871E-11 8.154E-10 
Oca-60 Co-60 1 . 0 O O E i O O  6.693E-03 5.865E-03 4.508E-03 1.794E-03 1.291E-04 1.289E-08 4.782E-20 0.000Ei30 

~ h - 2 2 5  ~ ~ - 2 4 1  2.450~-05 o . o o n ~ + o n  4.909~-22 I.Z~IE-ZO 4.355~-19 9.271~-18 I . ~ ~ z E - I ~  i.444~-15 5.767~-15 

0Cs-137 Cs-137 1.30OEi00 2.550EiOO 2.49ZEi00 2.375Ei00 2 . 0 2 3 E i 0 0  1.274Ei00 2.523E-01 2.469E-03 2.291E-IO 
OEu-152 Eu-I52 7.208E-01 1 . 3 8 1 E - 0 1  1.026E-01 9.248E-02 6.424E-02 2.268502 5.925E-04 1 . 7 8 0 E - 0 8  2.643E-24 

E u - I S 2  Eu-152 2.792E-01 4.188E-02 3.976E-02 3.iR23-02 1.488E-07 8 .783E-03  2.191F-04 6.R942-09 1.024F-74 ~~ ~ ~~ ~~ ~~ ~~~ ~ ~~ ~~ ~~~~ ~~ ~~ ~~~~ 

2.u-152 c s ( , ) :  1.50Of-01 1.4245-01 1.2h3E-01 8.911E-02 3.146E-32 8.221E-04 2.465E-08 3.666E-24 
OGd-I52 Eu-152 2.79ZE-01 3.000Ei00 2.615E-16 7.465E-16 2.395E-15 4.015E-15 5.1062-15 5.067E-15 4.836E-15 
3Ea-154 Eu-I54 ? . 0 0 0 E + 0 0  1.400E-02 1.294E-02 1.1051.-02 6.364E-03 1.3152-03 5.278E-36 7.500E-13 8.114E-37 
0Pu-238 Pu-238 1.840E-35 5.8lOE-I2 5.823E-12 5.731E-12 5.4212-12 4.6252-12 2.652E-12 5.414E-13 2.0822-15 



OPb-210 
0Pu-235 
0u-235 ~~ 

OPa-231 
OAc-227 
IRESRAD, 
summary 
F i l e  

ONuclide 
(j I - 

? u - 2 3 8  1 . 0 0 3 E i 0 0  0.000Ei00 4.528E-20 3.606E-18 4.19SE-16 2.884E-14 2.127E-12 5.526E-11 6.181E-10 
Pu-235 1.300E+00 1.020E-01 1.020E-01 1.020E-01 1.015E-01 1.018E-01 1.013E-01 5.978E-02 9.480E-02 
Pu-239 1.000Et00 0 . 0 0 0 E + 0 0  1.003E-IO 2.958E-10 5.867E-10 2.8S7E-05 8.437E-09 1.838E-08 2 . 6 2 5 E - 0 8  

Pu-235 1.000Ei00 0.000€+00 1 .118E-17  2.565E-16 1.034E-14 2.365E-13 5.394E-12 5.659E-11 3.953E-10 

: Combined Upper A r e a s  and Filter Bed Areas Resident F a r m e l  (all p a t h w a y s )  
: combined ~ u p p e r  areas ~~ and filter_bed~areas_all~pathways.rad 

~ ~ - 2 3 9  i . n o m + n o  o.ooo~+on i.n61~-15 9.53m-15 I . ~ ~ o E - I ~  5.226~-13 5.444~-12 6.838z-11  4 . 1 6 2 ~ ~ 1 0  

Version 6.3 T% Limit = 180 days 11/19/2007 23:ni page 28 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Parent THE(11 S 1 j . t ) .  pClig 
(1) t= 0.000Et00 1.000Ei00 3.000EiOD 1 . 0 0 0 E i 0 1  3.0UOEIOl 1.00OEt02 3.000€+02 l.000EtO3 

~~ ____ 
T H F i i I  is the thread fraction of t h e  p a r e n t  nuclide. 

T o t a l  waterisoil iteration failures = 4.900E+02. 
0RESCALC.EXE execution time = 304.31 seconds 



Attachment 2. JN-4 Drainpipe Area Resident Farmer Scenario (Summary File) 

IRESRAD, Version 6.3 T* Limit = 180 days 1 1 / 1 9 / 2 0 0 7  22:46 Page 1 
Summary : ;N-4 Drainpipe Resident Farmer Scenar io  f a l l  pathways) 
File : J N - 4 ~ d r a l n p l p e - a l l ~ p a t h w a y s . r a d  

Table ot Contents 

Part I: Mixture Sums and S i n g l e  Radionuclide Guidelines 

Dose Conversion Factor (and R e l a t e d 1  Parameter Summary . _ _  
Site-Specific Parameter Summary _ . . . .  
Summary of Pathway Selections . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contaminated Zone a n d  Total Dose Summ 
Total Dose Components 

Time = 0 . 0 0 3 E i 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1.00OEi00 _ . . _ . . .  
Time = 3.0002+00 _ .  
Time = 1.000Ei01 _ _  
Time = 3 . 0 0 0 E i 0 1  . _ _  . . . . . . . . . 
Time = 1.000Ei02 . . . . . _ . . _ _ . . _ _ _ . _ _ _ _ _ _ . . . _ . _ . . _ _ _ . . _  
Time = 3.000Ei02 . ,  
Time = l.000E+03 . .  .................... 

nose/Source Ratios summe 
Single Radionuclide Soil Guidelines 
Dose Per Nuclide Summed Over A l l  Pat 
S o i l  Concentration P e r  N 

2 
5 

11 
12 13 

1 4  
1 5  
1 6  
1 7  
18 
1 9  
20  
2 1  
22 
23 
24 

1RESRAD. Version 6.3 T% LLmit = l e a  days 1 1 / 1 9 / 2 0 0 1  22 :46  Page  2 
Summary : JN-4 Drainpipe Resident Farmer Scenario (all pathways) 
File : JN-4-d ra lnp ipe -a l l~pa thways . r ad  

Dose Conversion Factor (and Related1 Parameter Summary 

D 
Me"" 

B-1 
B-1 
B-1 
8-1 
3-1 
B-1 
6-1 
0-1 
B-l 

File: FGR 13 MORBIDITY 

Parameter 

Dose conversion factors for inhalation, mrern/pCi: 
Ac-227rD 
Am-241 
Np-23l+D 
Pa-231 
Pb-2lOtD 
Pu-238 
Pu-239 
PU241 
P U - ~ ~ I + D  
~ a - 2 2 6 + ~  
Th-229ID 

current 
Value 

6.7241103 
4.440E-01 
5.400E-01 
1.280~+00 
2,3201-02 
3.9201-01 
4.290E-01 
8.250E-03 
8 . 2 5 4 2 - 0 3  
8.5942-03 
2 . 1 6 9 1 1 0 0  

6.700Ei00 
4 . 4 4 0 E - 0 1  
5.4001-01 
1.280Et00 
1.360E-02 
3.9205-01 
4.2501-01 
8.2501-03 
8.250E-03 
8.580E-03 
2 . 1 5 0 E i 0 0  

Parameter 
Name 

DCFZI 1) 
DCF21 2) 
DCFZ ( 31 
DCF'?( 4 1  
DCFZi 5 )  
DCFZI 61 
DCF2 f 81 
DCF2( 91 
DCF2( 101 
DCFZ( 111 
DCFZI 12) 



B-1 
8-1 
6- 1 
8-1 

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

0-34 
D-34 
0-34 
D-34 
0-34 
D-34 
0-34 
0-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 

1 RESR? 

0 
Menu 

0-34 

2 0-34 
09, 0-34 

0-34 

Th-230 
J - 2 3 3  
U-234 
3-23510 

~ o s e  conversion factors for ingestion, mrem/pCi: 
Ac-221iD 
A m - 2 4 1  
Np-23ltD 
Pa-231 
Pb-21010 

Pu-239 
Pu-241 
Pu-241tD 
Ra -22 6-1 D 
T h - 2 2 9 t D  
Th-230 
U-233  
U-234 
U - 2 3 5 t D  

Food transfer factors: 
Rc-227tD , plant/soil concentration ratio, dimensionless 
A~-227+D , beef/livestock~intake ratio, IpCi/kg) / IpCi/dl 
Ac-Z21+D , milk/livestock~intake ratio, ipCi/Z) / IpCi/dl 

Am-241 , plantlsoll Concentration r a t i o ,  dimensionless 
A m - 2 4 1  , beef/livestock-intake ratlo, IpCi/kql/IpCi/d) 
Am-241 , milk/livestock-intake r a t i o ,  ipCi/L) / I p C l l d )  

Np-237+D , plant/soil concentration ratio, dimensionless 
Np-237tD , beef/livestock~intake ratio, IpCi/kg)/ipCi/d) 
Np-237+D , milk/livestock~intake ratio, IpCi/L) / lpCi/d) 

Pa-231 . Dlant/soil concentration ratio. dimensionless 

eU-z3a 

curren t  835e parameter  
parameter V a l u e  case- Name 

Pb-2101D , plant/soil COnCentratlon ratio. dimensionless 1.00OE-02 1.300E-02 RTFI 5.11 

Pb-210iD , milk/livestock~intake ratio, lpCi/L) / IpCi/dl 3.000E-04 3.000E-04 RTFI 5.31 
2b-ZlOiD , beef/llvestock-intake ratio, (pCl/kg)/(pCi/dl 8.n00~-04 ~ . O O O E - O ~  RTFI 5 . 2 )  

~ ~~ . .  
Pa-231 , beef/liveito~k~intake r a t i o ,  i pCi /kg )  I ipCi/d) 
Pa-231 , milk/livestock~intake ratio, ipCi/L) / ipCi/dl 
Version 6.3 Tx Limit = 180 days 11/19/2007 22 

File : JN-4_drainpipe_al l_pathways.rad 

3.760E-01 
1.3soz-01 
1.320t-01 
1.2301-01 

1.483F.-02 
3.640E-03 
4.4446-03 
1 . 0 6 0 f - 0 2  
7 . 2 7 b E - 0 3  
3.200F-03 
3.540E-03 
6.840E-05 
7.157E-05 
1.321E-03 
4.027E-03 
5.480~-04 
2.890E-04 
2.830E-04 
2.613E-04 

2.500E-03 
2.OOOE-05 
2.000E-05 

1.000E-03 
5.00OE-05 
2.000E-06 

2.000E-02 
1.000E-03 
5.000E-06 

1.000E-02 
5.000E-03 
S. U03E-36 

, Page 

3.2602-01 
1.350E-01 
I.320E-01 
1.230E-01 

1.410~-02 
3.640E-03 
4.440E-03 
1.060E-02 
5.370E-03 
3.200E-03 
3.540E-03 
6.840~-05 
6.840E-05 
1.320E-03 
3.530E-03 
5.480E-04 

2.830E-04 
2.660E-04 

2.890~-04 

1 .000E-03 
5. 000E-05 
2.000E-06 

2 .00OE-02 
1.000E-03 
5.000E-06 

1.000E-02 
5.000E-03 
S.000E-06 

DCFZI 131 
DCFZ( 1 4 )  
D C F Z I  15 )  
DCFZi 161 

DCF3 I 11 
DCF3I 2 )  
D C F 3 (  3 )  
DCF3I 4 )  
DCF3 ( 51 
DCF3l b )  
DCF3I 81 
DCF3I R )  
DCF3I 1 0 )  
DCF31 11) 
DCF3( 1 2 )  
DCF3( 131 
DCF3( 1 4 )  
DCF3I IS1  
DCF3i 16) 

RTFI 1.1) 
RTFi 1 ,21  
RTFI 1,3) 

RTFi 2 .1 )  
RTFi 2 . 2 1  
R T F (  2.3) 

RTFi 3.1)  
RTFI 3 . 2 )  
RTFi 3,3l 

RTFI 4.11 
RTF( 4.2) 
RTFi 4,31 

Dose Conversion F a c t o r  land Related1 Parameter Summary (continued) 
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0-34 
D-34 
D-34 
0-34 
0-34 
0-34 
0-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 
0-34 
0-34  
0-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 
D-34 
0-34 
u-34 
0-34 
0-34 
D-34 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 
0-34 

D - 5  
D-5 
D-5 
D-5 
D-5 
D-5 
l3ESRP 

S'Amma 

Pu-238 
Su-238 
Pu-238  

Pu-239 
Pu-239 
Pu-239 

Pu-241 
Pu-241 
Pu-241 

Pu-241+D 
Pu-241iC 
pu-241+c 

Ra-226tD 
Ra-22610 
R a - 2 2 6 i D  

Th-229+C 
Th-229+D 
Th-229+D 

Th-230 
Th-230 
Th-230 

U-233 
U-233 
U-233 

U-234 
U-234 
U-234 

U-735+D 
U-235tD 
3-235tD 

, plant/so:l :oncentration r a t i o ,  dmenslonless 
, beef:!lvestock-lntake r a t l o ,  lpCi/kq)/lpCi/dl 
, milk/livegtack~intake :atlo, lpCi/Ll / lpCi/d) 

, plant/soil concentration ratlo, dimensionless 
, beef/livestock-intake ratio, lpCi/kql / (pCi/d) 
, milk/li.,estoik~intake -atlo, IpCI/Ll / lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/llvest3ck-lntake ratlo, ( p C i I k g 1  / lpCi/d) 
, milk/livestock-intake ratlo, lpCi/Ll / lpCi/dl 

, plant/soll concentration ratio, dimensionless 
, beef/livestock~intake ratio, lpCi/kg) / ipCi/dl 
, milk/livestock-intake ratio, (pCi/L) / lpCi/d) 

, plant/soil soncentratlon ratio, dimensionless 
, beef/liveslock-intake r a t i o ,  ipCi/kgl/lpCi/dl 
, milkllivestock-intake ratio, lpCi/Ll / (pCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/livestock~intake ratlo. lpCi/kql / lpCi/d) 
, milk/livestock~intake ratio, lpCi/Ll/ lpCi/d) 

, plant/soil Concentration ratio, dimensionless 
, beef/livestock-lntake ratio, lpCi/kgl/ lpCi/dl 
, rnilkllivestock~intake ratio, lpCi/L) / (pCi/dl 

, plant/soil concentration ratlo, dlrnensionless 
, beef/livestock-intake ratio, lpCi/kg)/lpCi/dl 
, milk/livestock-intake ratio, IpCiIL) / lpCi/d) 

, plant/soil Concentration ratio, dimensionless 
, beefllivestock~inrake ratio, lpCi/kgl/ (pCi/d) 
, milk/livestock~intake ratio. lpCi/Ll / lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/llvestock-lntake ratio, (pCl/kql/lpCl/d) 
, milkIlive5tock-intake ratio, IpCiIL) / lpCi/dl 

Bioaccumulalion factors, fresh w a t e x ,  L/kq: 
Ac-227iD , fish 
Ac-227tD , c r u s t a c e a  and mollusks 

am-241 , fish 
A m - 2 4 1  , crastacea and mollusks 
Version 6.3 TCI Limit ~ 180 d a y s  11/19/2007 2 2  
: JN-4 Drainpipe Resident Farmer Scenario ( a l l  pathways1 
: J N ~ 4 ~ d r a i n p i p e ~ a l l ~ p a t h w a y s . r a d  

I.00OE-03 
1.00OE-34 
1.000E-06 

1.000E-03 
1.000E-04 
1.000E-36 

1.000E-03 
1.000E-04 
1 .000E-06 

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

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

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

i .  00GE-03 
i.000E-04 
5. GOOE-06 

?.500E-03 
3.400E-04 
5.000E-04 

?.5OOE-03 
3.400E-04 
5.000E-04 

?.500E-03 
3.400E-04 
5.0302-04 

1.500Ei01 
1.000E+03 

3.000~t01 
1.00OEi07 

Page , 

1.000E-03 
1.0GOE-04 
1.0GOE-06 

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

1.000E-03 
1.300E-04 
1.000E-06 

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

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

1 .000E-03  
i.000E-04 
5.000E-06 

1.000E-03 
1 . 0 0 0 E - 0 4  
5.000E-06 

?.500E-03 
3.400E-04 
5.000E-04 

2.500E-03 
3.400E-04 
5.000E-04 

!.500E-03 
3.400E-04 
5.000E-04 

1.500Et01 
1.000Ei03 

3.000Ei01 
l.OOOEt03 

RTFI 6 . 1 )  
RTFI 6 .21  
RTFI 6.31 

RTFI 8 .1 )  
RTFi  8 . 2 )  
RTFI 8 , 3 1  

RTF( 9 , l l  
RTF( 9.2) 
RTFI 9 . 3 )  

RTFI 10.11 
RTFI 10.21 
R T F (  10,31 

RTFI 11.1) 
RTFI 11.2) 
RTFI 11.31 

RTFI 12.1) 
RTFI 1 2 . 2 )  
RTFI 12.3) 

RTFl 13.11 
RTFI 13.2) 
RTFI 13.3) 

RTFi 14.11 
RTFI 14.21 
RTF( 14.31 

R T F (  15.1) 
RTFl 15.2) 
RTFI 15.31 

RTF( 16.11 
RTFI 16.2) 
RTF( 16.3) 

BIOFAC( 1.11 
BIOFACI 1.2) 

BIOFACI 2.11 
BIOFACC 2 , 2 1  

Dose Conversion Factor land Related1 Parameter Summary (continued) 
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3 

Men" 

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

Parameter 

Np-2 37 + D 
Np-2 3 7+ D 

Pa-231 
2a-231 

Pb-ZlOiD 
Pb-ZIOID 

~"-238 
Pu-238 

Pu-239 
Pu-239 

Pu-241 
Pu-241 

~ ~ - 2 4 1 + ~  
Pu-241+D 

Ra-226+D 
Ra-226tD 

Th-ZZ9iD 
Th-Z29+D 

Th-230 
Th-230 

U-233 
U-233 

0-234 
U-234 

U-235+D 
U-235iD 

, fish 
, crilstacea and mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea a n d  mollusks 

, fish 
, c r u s t a c e a  and mollusks 

, fish 
, crustacea and m o l l u s k s  

, fish 
, crustacea and mollusks 

, fish 
, crustacea a n d  mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

, flSh 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

C u r l e n t  
V a l u e  

3.noo~ioi 
4.003EtOZ 

1 . 3 0 0 I i 0 1  
1.100Ei02 

3.OCOE+02 
1. oooEin2 

3.000Et01 
1 . 0 n o ~ i 0 2  

3 .  n n o ~ i n i  
1 . o n a ~ t n z  

3 . n n n ~ i o i  
1.OOOEiOZ 

5.000Et01 
Z.SDOE+DZ 

1.000Ei02 
5.000Ei02 

1 .cooE+ni 
6.000Et01 

* B a s e  Case means Default.Llb w/o Associate Nuclide contributions 

Sumnary : JN-4 Drainpipe Xesldent Farmer Scenarlo ( a l l  pathways1 
File : JN-4 ~ 3 r a i n p i p e ~ a l l ~ p a t h w a y s . r a d  

1RESHAU. Version 6 . 3  Tb I . m i t  = 180 days 11/19/2007 22:46 ?age t 

Base 
c a s e -  

3.0no~ini 
4.300E102 

3.000Ei01 
1,000Ei02 

~ . ~ O O E + O I  
1. o o n ~ i n z  

3.0no~ioi 
1.000E+02 

3.000Et01 
1.000Et02 

5.ono~+oi 
2 . 5 0 0 E t 0 2  

1.000Ei02 
5 . 0 n o ~ i o z  

1.000Et02 
5.0oo~in2 

1.000Ei01 
6.000Ei01 

1.000Et01 
6. o o n ~ i o i  

6 .  o o n ~ + o i  
1.000E+01 

Parameter 
Name 

BIOFACI 3 . 1 )  
BIOFACI 3,Z) 

BIOFRC( 4.11 
BIOFACI 4.71 

BIOFAC( 5,li 
BIOFAC( S.2) 

BIUFACi 6.1) 
BIOFACI 6.2) 

BIOFAC( 8.1) 
BIOFAC( 8.21 

BIOFACI 9.1) 
BIOFAC( 9.2) 

BIOFACI 10.11 
BIOFAC( 10.2) 

BIOFAC( 11,11 
BIOFAC( 11,2) 

BIOFAC( 12.1) 
BIOFACI 12.2) 

BIOFAC( 13.1) 
BIOFAC( 13.21 

BIOFACI 14.11 
BIOFAC( 14.21 

B i O F A C i  15.1) 
BIOFAC( 15.21 

RIOFAC( 1 6 , l )  
BIOFAC( 16.2) 

S i t e s p e c i f i c  Paramete: Sumxar) 
Used b y  RESRAD parameter 

Parameter I 1 n p i l t  I Default 1 (If different from u s e r  input) N a m e  
USer 2 m 

0 
VI 
VI 



9311 
ROll 
Roll 
ROll 
Roll 

R 0 1 2  
R012 
R012 
2.0 12 
R012 
R012 
R012 
RO12 

R013 
R013 
ROl3 
R013 
R013 
R013 
R013 
R013 
R O l 3  
R013 
€3013 
R013 
R013 

R 0 1 3  
R013 
PO13 

R014 
R314 
so14 
R014 
R3i4 
3014 
R014 

T1 

Area of cortzm~nzted zone im"21 
Thlckness of contaminated zine ( m i  
Length p a r a l l e l  to aquifer flow im! 
~ a s i c  radiation dose limit imrem/yri 
Time s i n c e  placement of material ( y r l  
Times for calculations (yr1 
Times far c a l C U l a t i i n S  iy r !  
Time5 for calCulatlons (yr) 
Tlme5 for ca:C'J12t10ns ( y r l  
Times for calculations i y r )  
Times for calculations ( y r 1  
Times for calcalatlons ( y r 1  
Times for ca lc l l la t rons  i y r )  
Times for calculations ( y r l  

Initial principal radionuclide 
Initial principal radionuclide 
Initial principal radionuclide 
Initial p r i n c i p a l  radionuclide 
Concentration in groundwater 
Concentration in groundwater 
Concentration in groundwater 
Concentration in groundwater 

(pCl/g) : Am-241 
(pCi/gl : Pu-238 
ipCi/gl : Pu-239 
I p C l I g ) :  Pu-241 
lpCi/L) : Am-241 
(pCi/L! : Pu-238 
i p C ~ / L l  : Pu-239 
(FCi/Li : pu-241 

Cover depth ( m i  
Density of cover material (g/cm**3) 
Cover depth erosion r a t e  lm/yri 
Density of contaminated zone ( g / c m ' * 3 1  
Contaminated zone erosion rate (m/yr) 
Contaminated zone t o t a l  porosity 
Contaminated Zone field Capaclty 
Contaminated z o n e  hydraulic conductivity im/yr1 
Contaminated zone b parameter 
Average a n n u a l  wind speed im/sec! 
Humidity in a i r  lg/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yrl 
Irrigation imlyri 
IrrLgatLOn mode 
Runoff coefficient 
Watershed area  for nearby Stream or pond i m * * Z !  
Accuracy far water/sail Computations 

Density of satirated zoo8 (g/cm'*31 
Saturated zone total p 0 1 0 ~ i t y  
Satdrated zone  effective porosity 
Saturated zone field capacity 
Saturated zone hydraulic conductivity i m / y r l  
Satarated zone hydraulic gradient 
Saturated zone b parameter 

6.493Ei01 
1.524E-01 
8.100Ei00 
2. sOoE in1  

~ .. 
0.000Et00 
1.000Ei00 
3 . 0 0 0 E i O 0  
1 . 0 0 0 E t 0 1  
3.000Ei01 
1.000Et07 

not used 
not used 

3.700~tno 
7.400~-02 
3.140Ei00 
2.520E+00 
not used 
not used 
not used 
not used 

0.000Ei00 
not used 
not u s e d  
I. 500EtOO 
O.OOOE+OO 
4 . 0 0 0 E - 0 1  
2.000E-01 
Z . ? ~ ~ E + O ?  ~ ~~ ~~ 

5.300Ei00 
2. 000Ei00 
not used 
5.000E-Oi 
9.700E-01 
2.000E-01 
overhead 
2.000E-01 
5.440E+06 
1.000E-03 

1.5005+00 
4.300E-01 

not used 

1.000Ei04 
2 .000E+00  
1.000Ei02 
3.003Ei01 
0 . 0 0 0 E t 0 0  
1.000Et00 
3.003€+00 
1.300?+01 
3.000Ei01 
l.OOOE+D? 
3.300E102 
1.000Ei03 
0.000E+00 
0 . 0 0 0 E i 0 0  

o .onoE+no  
0.000Et00 
0.000Ei00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0.000Ei00 
o.nooE+oo 

o .oooE+nn  
1 . 5 0 0 E i 0 0  
1 .000E-03  
1.5002100 
1.00OE-03 
4.000E-01 
2 . 0 0 0 E - 0 1  
1.000Ei01 
5.300Et00 
2.000Et00 
8.000Ei00 
5.000E-01 
1 .0@0E+30 
2.000E-01 
overhead 
2 .000E-01  
1.000E+06 
1.000E-03 

1. SOOEtOO 
4 .0002-01 
2.0OOE-01 
2 . 0 0 0 E - 0 1  
1.000E102 
2.00OE-02 
5.300Fi00 

Romberg failures occurred 

m a  
THICK0 
LCZPAC 
BRDL 
TI 
T( 2) 
T I  31 
T( 4) 
T( 5 )  
Ti 61 
T( 71 
Ti 8) 
TI 91 
Ti10) 

S l i  21 
S I (  61 
s i i  8) 
S l i  91 
W1( 2) 
W l i  6 )  
W 1 (  81 
w1i 9) 

COVER0 
DENSCV 
vcv 
DENSCZ 
VCZ 
TPCZ 
FCCZ 
HCCZ 
9CZ 
WIND 
HUMID 
EVAPTR 
PRfCI? 
RI 
IDITCH 
RUNOFF 
WAREA 
EPS 

DEXSAQ 
T?SZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
552 
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File : ;N-4 ~ d r a i n p i p e ~ a l l ~ p a t h w a y s . r a d  

0 
Yen" 

R014 
1014 
R014 
R014 

R01S 
R015 
RG15 

- 

Rnis 
a015 
ROl5 
R015 
R015 

R016 
R 0 1 6  

R016 
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R 0 1 6  

R016 
R016 
R016 
R016 
R015  
1 0 1  6 

~ 0 1 5  

R016 
3016 
R016 
R015 
3316 
R 0 1 6  

0;5 R016 
2 

S1te-Speciflc 

Parameter 

dater table drop rate ( n / y r l  
#ell pump intake depth (m below w a t e z  table1 
Yodel: Nondlsperslon (ND) or Yass-Balance iMB1 
de: l  p"mp1"q rate irn*-3/yri 

vumber of unsaturated zone  strata 
insat. zone 1, thickness ( m i  
Jnsat. zone 1, $011 density (g/crn"3) 
U"53t. zone 1, total porosity 
>"sat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
L'nsat. z o n e  1, soil-speciflc b parameter 
Jnsat. zcne 1, hydraulic conductivity im/yr! 

Distribution coefficients for Am-241 
Contaminated zone icm+*i/q! 
Unsaturated zone 1 (crn**3/q! 
Saturated zone i c rn**3 /q l  
Leach rate (/yrl 
Solubility constant 

Distribution coefficients for Pu-238 
Contaminated zone (cm**3/g! 
Unsaturated zone 1 (cm**3/9! 
Saturated zone Icrn**3/q! 
Leach r a t e  ( l y r !  
Solubility Constant 

Distribution Coefficients for Pu-239 
Contaminated zone icm*'3/g! 
ansaturated zone 1 icrn'*3/g! 
Sat.>rated zone (cm**3/q! 
Leach rate i l y r )  
Solubility constant 

Distrib,ution coefficients for Pu-241 
Contaminated zone (cm+*3/gl 
Unsaturated zone 1 icm**3/gl 

Leach r a t e  ( / y r l  
SolJbility Constant 

Saturated zone Icrn-'i/g) 

Distribution coefficients for daughter Ac-227 

0 .U00E+00 
9.140~t00 
MB 
2.50UEtOZ 

3 . 0 5 U f t 0 0  ~ 

1.500EiOO 

2.000E-01 
2.00OE-01 

4.000~-01 

5.300Ei00 
2 .270Et02 

8.400E103 

1.900Ei03 

0.000Et00 

8.400~tn3 

a . o a a E i w  

1.200Et03 
1.200Ei03 

0.000Ei00 
5.500E+02 

0.000E+00 

1.200F+03 

5.50OEi02 
0.0002+00 
0.000EiOU 

1 . m n ~ i 0 3  

1 .LOOE+03  

5.500Ei02 
0.000Ei00 
0 .000E+00  

1.2002+03 

ary (CO"tl 

Default 

1 .U30E-03 
1.003Ei01 
ND 
2.500E+O? 

I 
4.0@0E+00 

4.000E-01 
Z.000E-Oi 

1 .~OOE+OO 

2.000Ei03 
Z.OOOE+O~ 
2.000~t03 

2.0OOEi03 

2.000zt03 
2.000Ei03 

0.003Ei00 
O.OUGEi00 

Z . U U O E t 0 3  
2.000Ei03 
2.000~+03 

ed! 
lised by RESRAD 

(If different from u s e r  input! 

... 

..~ 

..~ 
2.541E-04 
not u s e d  

~~. 
~.. 
~.. 

1.779E-03 
not used  

parameter 
Name 

VWT 
DWIBWT 
MODEL 
UW 

NS 
H i l !  
DENSUZiI) 
TPUZill 
EPUZ(1I 

DCNUCCi 2) 
DCNUCUI 2.1) 
DCNUCS( 2) 
ALEACH( 2) 
SOLUBKi 2) 

DCNUCC( 6) 
DCNUCU( 6.1) 
DCNUCS i 6 1 
ALEACHi 6) 
SOLUBKI 61 

DCNUCC 81 
DCNL'CU( 8 , 1 1  
DCNJCSi 81 
ALEACH( 8 1  
SOLUBK( 8 )  

DCNJCCI 9) 
DCNUCL'( 9.1) 
D C N t i C S i  9) 
ALEACHi 91 
SOLUBK( 9) 



R016 
R016 
YO16 
R016 
R 0 1 6  

n 
Menu 

R016 
R016 
R 0 1 6  

R 0 1 6  
R016 

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

- 

~ n 1 6  

R n i t i  

miti 

R016 
R016 

R 0 l h  
R016 

R 0 1 6  
R016 
R016 
R015 
S O 1 6  
R016 

R 0 1 6  
11016 
R016 
R016 
PO16 
13i6 

Conraminated zone Icm**3/gi 1.50n~i03 
1.500Ei03 

Szt.3rated zone (cm*-3/91 4,500Ei02 
Lezch  r a t e  l f y r )  0.000Ei30 

Lnsdt.drated zcne 1 Icm**3/gi 

Solubility constant o.onoE+on 

Site-Specific 

Parameter 

Distribution coefficients for daughter Np-237 
Contaminated zone i c m * * ? / g i  

Saturated z o n e  (crn"3/q) 
Leach rate ( l y r )  
Solubility constant 

Unsaturated z o n e  1 icrn*.3/qi 

Distribution coefficients for daughter Pa-231 
Contaminated zone lcm-*3/g) 
Unsaturated zone I Icm**3/gl 
Saturated z o n e  (cm**3/g) 
Leach rate U y r )  
Solubility constant 

Distribution coefficients for daughter Pb-210 
Contaminated zone (cm'*3/q) 
Unsaturated zone 1 I c m * * 3 / q l  
Saturated zone (cm'*3/g) 
Leach rate ( l y r j  
Solubility constant 

Distribution coefficients for dauqhter Ra-226 
Contaminated zone lcm**3/g) 
Unsaturated zone 1 lcm+*3/g1 
S a t u r a t e d  zone (cm**3/g) 
Leach rate (lyr) 
Solubility constant 

Distribution coefficients for dauqhter Th-229 
Contaminated zone (cm**3/qi 
Unsaturated zone 1 (cm**3/9) 
Saturated zone lcm*'3/ql 
Leach rate ( I y r )  
Sol.Jbility Constant 

D1St:ibution coefficients for d a u g h t e r  Th-233 
Contaminated i c n ~  (cm**3iql 
Unsaturated zone 1 (cm**S/g) 

rameter S" 
Tiser 
Input 

2.500EiOt 

5 . 0 0 0 E i 0 0  
O.OOOE+GO 
0.000E+00 

z . 5 0 0 ~ + 0 1  

0.000Et00 

5.500E+02 

2.700Et02 
0.000Ei00 
0.000Et00 

5.5no~t02 

0.000E+00 

2.900Ei31 

P a O e  1 

ary (conti 

D e f a u l t  

.000E+00 

.000E+00 

.00OEt00 

0.000Et00 

0.000Et00 

1.000Ei01 
7.000Ei01 
7.000Ei01 
0.3noEioo 
0.030Et00 

3.0002t00 

..~ 

.~~ 
~~. 

1.423E-03 
not used 

ed) 
Used by RESRAD 

I I f  different from u s e r  input1 

~~. 
~.. 
_.. 

8.481E-02 
not used 

~.. 
... 
..~ 

3.880E-03 
not used 

... 

..~ 

.~~ 
2.346E-04 
not used 

~.. 
... 
..~ 

6.469E-04 
not 'used 

DCNUCC( 1) 
DCNCCUI 1 , l i  
DCNUCSI 11 
ALEACH ( 11 
SOLUBKI I1 

parameter 
Name 

DCNUCC ( 3 1 
DCNUCU ( 3,l) 
DCNUCS 1 3 1 
ALEACH( 31 
SCLi lBKI  31 

DCNUCCI 41 
DCNUCUI 4.1) 
DCNUCS( 41 
ALEACH I 4 1 
SOLUBK I 4 1 

DCNUCCI 51 
DCNUCUI 5.1) 
DCNUCS( 5 )  
ALEACHI 51 
SOLUBKI 51 

DCNUCC I1 1 I 
DCNUCU (11.11 
DCNUCS I1 1) 

DCNUCC I 121  

DCNUCSl12) 
ALEACH (12 1 
SOLUBKl121 

DCNUCU 1 1 2 , l )  

DCNUCC I1 3 1 
DCNUCU (13.1 j 



Saturated z o n e  l c m * * 3 / g )  
Leach r a t e  l / y r )  

R 0 1 5  Solubility constant 

RU16 
R016 
R016 
R016 
9016 
R016 

3.200E+07 
0.000E+00 
0.00UEt00 

Distribution coefficients for daughter U-233 
Contaminated z o n e  I c m * * 3 / g )  1.500€+01 
Unsaturated zone 1 ( c m * * 3 / g )  1.500Et01 
Saturated zone (cm*-3/y1 3.500€+01 
Leach rate ( / y r l  0.0005+00 
Solubility constant 0.000€+00 

Parameter 

Distribution coefflcients for daughter U-234 
Contaminated zone lcm**3/g) 
Unsaturated zone 1 (cm+'3/g) 
Saturated z o n e  (cm**3 /g1  

Solubility constant 
Leach rate (/yr) 

U 
Me"" 

USA21 
Input 

1.500E+01 
1.500E+01 
3 . 5 0 0 E t 0 1  
U.000Et00 
0.000E+00 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016  
R016 
ROl6 
R016 
R016 

R017 
R017 

R 0 1 7  
1x017 

9017 
R017 
R017 
R017 
R017 
R017 
RU17 
R 0 1 7  
R017 
2017 
R 0 1 7  

V 
Y 
ot 
0 
m 
iD 

Distribution coefflcients for daughter U-235 
Contaminated zone lcm"3/gl 
Unsaturated zone 1 lcm**3/g1 
Saturated zone (cm**3/g1 
Leach rate ( / y r )  
Solubility constant 

Inhalation rate lm**3/yr) 
Mass loading for inhalation (g/m'+31 
E x p o s u r e  duration 
Shielding factor, inhalation 
Shielding factor, external g a m a  
Fraction of time spent indoors 
Fraction of time spent outdoors (on s i t e )  
Shape factor f l a g ,  e x t e r n a l  gamma 
Radii Of shape factor array (used 11 15 = -11: 
Outer a n n u l a r  radius lm), ring 1: 
Outer a n n u l a r  radius l m ) ,  ring 2: 
0,uter a n n u l a r  radius ( m ) ,  rinq 3: 
Outer a n n u l a r  radius lm), ring 4 :  
O u t e r  annular radius in ] ,  ring 5: 
Outer annular radius (m), ring 6: 
Outer a n 7 , u l a r  radius ( m i ,  ring 7: 
C u t e r  annular radius (m), ring 8: 
O u t e r  annular radius (mi, ring 9: 
Outer a n n u l a r  radias (mi, ring 10: 

1.500E+01 
1.500E+01 
3.50OEiOl 
0 . 0 0 0 E t 0 0  
0.000Ei00 

8.400E103 
1 .000E-04 
3.000Ei01 
4.000E-01 
7.UOOE-Ul 
5.000E-01 
2.500E-01 
1.000E+00 

n o t  used 
not used 
not "sed 
not used 
not ased 
not used 

, no t  used 
not used 

not used 
, clot u s e d  

6.000E104 
0.000EIOO 
0.000Ei03 

5.0ODEtOl 

j Page 8 

n a r y  (CO"tl 

Default 

5.000F. tOl  
5.00UEtUl 
5.000E+01 
U.O@OF+O0 
0. 000€+00 

5.000Et01 

U.@UOE+UU 

8 . 4 0 0 E 1 0 3  
1.000E-04 
3.000E+01 
4 .000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
1.030E+00 

0.000Ei00 
0.300Et00 
0.000Ei00 

.~_  
6 . 4 6 % - 0 4  
not used 

iued) 
Used by RESRAD 

(If different from user input) 

... 

..~ 

..~ 
1.407E-01 
not used 

DCNUCS (231  
ALEACH (13) 
SOLUBK (131 

DCNUCC (141 
D C N X U  (1 4 , 1  I 
DCNUCS ( 1 4  ) 
ALEACH 1141 
SOLUBK ( 1 4 )  

parameter 
Name 

DCNUCC ( 15 1 
DCN3CU (15.1 I 
DCNUCS (151 
ALEACH (15) 
SOLUBK (15 I 

DCNUCC 1161 
DCNUCU (16, I) 
DCNUCS (16) 
ALEACH I1 6 I 
SOLUBK (16) 

INHALR 
MLINH 
ED 
5hf3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE I 1) 
RAD-SHAPE I 2) 
RAD-SHAPEi 3 )  
RAD-SHAPE I 4 )  
RAD-SHAPE ( 51 
RAD SHAPE1 61 



O u t e r  annular rad ius  lm), ring 11: 
Outer a n n a l a r  radius i n ) ,  ring 12: 

Fractions Of annular areas w i t h l n  AUZA: 

0.000Ei00 
0.000Ei0U 

R017 
R017 

R 0 1 7  
R 0 1 7  
R 0 1 7  
R017 
R011 

0 
Me"" 

R 0 1 8  
R 0 1 8  
R 0 1 8  
R018 
R U 1 8  
R018 
R018 
R 0 1 8  
R018 
m i 8  
R018 
R 0 1 8  
R318  
R 0 1 8  
R018 
R018 

R 0 1 9  
R019 
R019 
3019 
R 0 1 9  
R019 
R019 

2 R 0 1 9  
?7 R U 1 9  

Ring 
Ring 
alng 
Ring 
R l " g  
Ring 
Ring 
Ring 
Ring 
Ring 
Ring 
Ring 12 

Version 6.3 T% Limit = 100 days llil 
: J N - 4  Drainpipe Resident Farmer Scenario (all i 
: JN-4-dralnpipe_ai l -pathways.rad 

Site-Specific 

Parameter 

Fruits, vegetables and grain consumption lkg/yr) 
Leafy vegetable consumption (kg/yr) 
Milk consumption (L/yr! 
Meat and poultry consumption lkg/yr) 
F i s h  consumption lkg/yr) 
Other seafood consumption lkg/yr) 
Soil ingestion rate i q / y r )  
Drinking water intake [ L / y r )  
Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
COntamlnatlOn fraction of  p l a n t  fuod 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake tor meat (kg/day! 
Livestock fodder intake for milk lkg/day) 
Livestock water intake for meat l I . /day)  
Livestock water i n t a k e  f o r  n i j l k  iL /dayl  
Livestcck scii intake (kg/day) 
Mass loading for foliar deposition (g/xi*31 
Depth of 5311 mixing l z y e r  (m) 
Depth Of roots (m) 
Drinkxng water fraction from ground  water 

n o t  "Sea 
not u s e d  

not used 
not used 
not used 
nor used 
not used 
not used 
not used 
not used 
not used 
not u s e d  
not used 
not used 

2DDJ 2 2 : 4  
hways) 

rarneter SI 
User 
Input 

I .600E+02 
1.400Et01 
9 . 2 0 U E i 0 1  
6.300E+01 
5.400Ei00 
9.000E-01 
3.650Et01 
5.100Ei02 
1. 000EiOU 
not tused 
1.000Ei00 
1. UOOEtOO 
I . 0U0E+00  
1.000Ei00 
1.000Ei00 
1.0u02+00 

6.800Et01 
5.500E+01 
5.000E*01 
1.600Ei02 
5.000E-01 
1.000E-04 
1.530E-01 
9.003E-01 
1.000Ei00 

1.000E+OU 
2.732E-01 
0.000E+00 
0 .000E+00  
0.000E+00 
0.000E10U 
0. O O l l E i O O  
0 . 0 0 0 € * 0 U  
0.000E+00 
0.00UEt00 
0.000Ei00 
0.0UUEi00 

Page 9 

ary (ccnti 

Default 

1.600E+02 
1.400EiUI 
9.200E+01 
6.300Et01 
5.400Ei00 
9.000s-01 
1.6SOEiOl ~ ~~ 

5 .  IUOEt02 
1.000Ei00 
1.000Ei00 
1.000Et00 

6.8OOEi01 
5 . 5 0 0 E i 0 1  
5 . 0 0 U E i 3 1  

9.00UE-01 
1. U O O E + O U  

edl 
Used by RESRAD 

(If different from user  input1 

F'RACAI 11 
f R A C A (  2 )  
FRACAI  31 
FRACAI 41 
FRACA(  5 )  
FRACAI 61 
FRACA( 11 
FRACAi  8) 
ERACA( 91 
FRACA 110) 
FRACA 11 1 I 
FRACA (121 

parameter 
Name 

DIET111 
DIET121 
DIETI31 
DIET141 
DIET(5) 
DIET(61 
SOIL 
DWI 
FDW 
FHHW 
FLW 
f I R W  
FR9 
FPLANT 
FMEAT 
FMILK 

LFIE.  
1f16 
1w15 
1w16 
151 
MLFD 
DM 
DROOT 
FGWDW 



R019 
R019 
9019 

R19B 
R19B 
R19B 
R193 
R19B 
R19B 
R19B 
R19E 
R 1 9 B  
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
c14 
C14 
lRESRR 

Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fzacticn from ground wate r  

Wet weight crop yield for Non-Lea fy  (kglm"2) 
Wet weight crop yield for Leafy i kg/m* '2 I 
Wet weight crop yield for Fodder (kg/m*+2) 
Growing Season for Nun-Leafy (yea r s1  

Growing Season for Fodder [ y e a r s ]  
Translocation F a c Z O r  f o r  N O " - L e a f y  
Translocation Factor  for Leafy 
Translocation Factor for Fodder 
D r y  Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for L e a f y  
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy  
Wet Foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation 

C-12 Concentration in water (a/cm*'3I 

Growing Season for Leafy ( y e a r s )  

not used 
1 . 0 0 u z + o 0  
1. OOOEiOO 

7.000E-01 
1.500Ei00 
1.1003t00 
1.103E-01 ~~ 

1.500E-01 
8.0002-02 
1.000E-01 
1 . 0 0 0 E t 0 0  
1.000Ei00 
2. SOOE-01 
~ . 5 o o ~ - n i  ~ ~~ 

2.500E-01 
2 . 5 0 0 E - 0 1  
2.500E-01 
2.S00E-01 
2.000Ei01 

C-12 concentration in contaminated s o l 1  i g l g l  
Fraction of vegetation carbon from soil 
version 6.3 T* Limit = 180 days 11/1 

Summary : JN-4 Drainpipe Resident Farmer Scena r io  (all pathways1 
File : JN-4-drainpipe-all-pathways.rad 

0 
Memu 

C14 
C 1 4  
C14 
C14 
c14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 

- 

STOR 
STOR 
STOR 
STOR 

3 STOR ?s 

Site-Specific 

Parameter 

Fraction of vegetation carbon from air 
C-14 evasion l a y e r  thickness in s o i l  [m) 
C-14 evasion flux rate from soil Il/secl 
C-12 e v a s i o n  flux rate from soil i l / s e c )  
F r a c t i o n  Of grain in beef cattle feed 
Fraction of grain in milk cow feed 
DCE Correction f a c t - r  for gaseous forms of C14 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and m o l l u s k s  
Well water 
Surface water 
Livestock fodder 

not used 
not used 
not used 
2001 22:) 

rane ter  SI 
U * e T  
Input 

not used 
not used 
not used 
not used 
not used 
not used 
not "sed 

1.40OEiOl 
1 . 0 0 0 E i 0 0  
1.000Ei30 
2.000Ei01 
7.0003+00 
7.000Ei00 
1.30CEt00 
1.000Ei00 
4.503Ei01 

7 . 0 0 0 E - 0 1  
1.50OE+0@ 
1.100E+03 
1.700E-01 
2.500E-01 
8.000E-02 
1.003E-01 
1. 000E+00 
1 . 0 0 0 E i 0 0  
2. S00E-01 
2 .500E-01  

2.500E-01 
Z.500E-01 

2.500~-ai 

2.500E-01 
2.000E+01 

2.000E-05 
3 .000E-02  
2.000E-02 

Page 10 

aiy icontj 

Default 

9 .800E-01  
3.000E-01 
7.000E-07 
1.000E-IO 
8.000E-01 
2.000E-01 
a .o00F .+00  

1 . 4 0 3 E i 0 1  
1.000Et00 
1.030Ei00 
2 .OOOE+01 
7 . 0 0 0 E i 0 0  
7.000Ei00 
1.000Ei03 
1.000~+00 
4.500Ei01 

edl 

(If 
U s e d  by RESRAD 

different from u s e r  input) 

FGWHH 
FGWLW 
FGWIR 

Y V i 1 1  
Y V I 2 1  
YV(3I 
T E i l I  
TE ( 2 1  
T E i 3 )  
TIVi11 
TIVIZJ 
T I V i 3 )  
RDRY ill 
RDRY I21 
RDRY i 3) 
RWETIII 
RWETi2I 
RWETi3) 
WLAM 

ClZWTR 
c12cz 
C S O I L  

Parameter 
Name 

CAIR 
DMC 
EVSN 
PEVSX 
AVFG4 
AVFGS 
CU2F 

STOR-T i 1 I 
STOR-Ti2) 
STOR-T ( 3 I 
STOR-TI41 
STGR-T ( 5 )  
STOX-T i C 1 
STOR-T i l l  
STOR-T (81 
STOR-T i 9 I 



R021 
R021 
R 0 2 1  
R 0 2 1  
R021 
R021 
RO21 

R 0 2 1  
R 0 2 1  
1021 
R021 
R O 2 1  
R 0 2 1  
R021 
R021 
R021 

TITL 
TITL 
TITL 

a021 

- - 

1 -- external gamma 
2 -- inhalation lw /o  radon 
3 -~ plant ingestion 
4 ~~ meat ingestion 
5 ~~ milk ingestion 
6 ~- aq- Ja t i c  f o o d s  
7 - -  drinking w a t e r  
8 -~ sol1 l"geSt13n 
9 ~~ radon 
Find peak pathway doses 

Thickness cf building foundation im) 
3 u l k  density of bailding foundation 1q/im**3) 
Total porosity of t h e  cover material 
Total p o r o s i t y  of the building foundation 
Volumetric water content Of the cover material 
Volumetric water content of the foundation 
Diffusion coefficient for radon gas i m / i e c ) :  

I" CoYer naterlal 
in foundation material 
in contaminated zone soil 

Radon verticsl dimension of mixing 1x1) 
Average building air exchange r a t e  ll/hr) 
Height of the building (room1 (m) 
Building interior area factor 
Building depth below ground Surface lml 
Emanating power Of R n - 2 2 2  gas 
Emanating power of Rn-220  gas 

Number of graphical time points 
Maximum number of integration points f o r  dose 
Maximum number of integration points for risk 

actlYe 
B C t L V t ?  

active 
active 
active 
active 
active 
active 

suppressed 
a C L l " e  

nor "Sed 

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

not used 
not used 
n o t  used 
not used 
not used 
not u s e d  
not used 
not used 
not used 
n o t  u s e d  

128 
17 

257 

1.500E-01 
2.400Ei00 
4.000E-01 
l.000E-01 
5.000E-02 
3 . 0 0 0 E - 0 2  

2.00GE-06 
3 . 3 0 0 E - 0 1  
2.000E-06 
2.000Ei00 
5.000E-01 
2.500Ei00 
0.000Ei00 
1.000E+00 
2.50OE-01 
1.500E-01 

~ ~ 

IRESRRD, Version 6.3 T% Limit = 180 days 11/19/2007 22:46 Page 11 
Summary : JN-4 Drainpipe Resident Farmer S c e n a r i o  ( a l l  pathways) 
File : 3~~~4~drainpipe~all-pathways.rad 

Summary of Pathway Selections 

P a t h w a y  I user  S e l e c t l o "  

FLOOR1 
DZNSFL 
TPCV 
TPFL 
?H20CV 
PHZOFL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA1 
DMFL 
EMANA 1 1 I 
EMANA(2) 

NPTS 
LYMAX 
XYMAX 



Thickiess: 0.11 xneters Pu-238 1 . 4 0 0 E - 0 2  
Cover Depth: 0.00 m e t e r s  3-239 3.140Et00 

2.520Ei00 Pu-241 
0 

Total Dose TDOSEitI, mrem/yr 

T o t a l  Mixture Sl im M(t1 = Fraction of Basic Dose L i m i t  Received at Time i t ! 
Basic Radiation Dose Limit = 2.500Ei01 m r e m / y r  

~~~~~ 

t (years!: 0.003EICO 1.000E+00 3.003Ei00 1.000Ei01 3.000€+01 1.300Ei02 3.000Ei02 1.030EtOi 
TDoSE(t!: 1.035EtOO 1.034Ei00 1.03OE100 l.OlME+O@ 9.826E-01 8 . 6 2 7 E - 0 1  5.958E-01 1.646E-31 

M(t): 4.141E-32 4.135E-02 4.121E-02 4 . 0 7 3 E - 0 1  3.930E-02 3.451E-02 2.383E-02 6.585E-03 
OMaximum TDOSE(t): 1.035Ei00 m r e m / y r  at t = 0.000E+00 years 
1RESRAD. Version 6 . 3  T% Limit = 180 days 11/19i2007 22:46 Page 13 
Summary : JN-4 Drainpipe Resident Farmer Scenario (all pathways) 
File : JN-4-drainpipe-all~pathways.rad 

3 
0 Ground 
Radio- 
Nuclide mremiyr fract. 

A m - 2 4 1  1.645F-02 0.0138 
Pu-238 5.805F-06 0.0000 
Pu-239 4.190E-04 0.0004 
P u - 2 4 1  6.227E-05 0.0001 

Total 7 .694E-02  0.0743 
0 

Total Dose Contributions TDOSE(l,p,tI for Indlvidual Radionuclides (I! and Pathways lpl 
As mrem/yr and Fraction of T o t a l  Dose A t  t = U.OO@E+UO years 

Water Independent Pathways (Inhalation excludes radon! 
Inhalation Radon Plant Meat Milk SO11  

mrem/yr f r a c t .  mrem/yr fract. rnrem/yr f r a c t .  mrem/yr fract. mremiyr fract. mrem/yr f r a c t .  

6.190E-02 0.0598 0.000E+00 0.0000 3.981E-01 0.3845 2.169E-02 0.0209 1.261E-03 0.0012 2.391E-02 0.0231 
1.089E-03 0.0011 0.000Et00 0.0000 6.973E-03 0.0067 7 . 5 9 8 E - 0 4  0.0007 1.105E-05 0.0000 4.187E-04 0.0004 
5.075E-02 0.0490 0.000Ei00 0.0000 3.286E-01 0 . 3 1 7 4  3.5BOE-02 0 . 0 3 4 6  5.205E-04 0.0005 1.973E-02 0.0191 
7.980E-04 0.0008 0.000Ei00 0.0000 5.189E-03 0.0050 5.5481-04 0.0005 8.557E-06 0.0000 3.116E-04 0.0003 

Total Dose Contributions TDOSE(1,p.t) for Individual Radionuclides (i! and Pathways lpl 
As rnrem/yr and Fraction of Total Dose A t  t = 0.000Ei00 years 

0 Water Dependent P a t h w a y s  
0 water Fish Radon Plant Meat Milk A l l  Pathways* 
Radio- 
Nuclide mrem/yr  i r a c t .  mrem/yr fract. mremiyr fract. mremlyr f r a c t .  mrern/yr fract. mrem/yr  f r a c t .  m r e m / y r  f r a c t .  

Am-241 0.000E+GO 0.0000 0.030Ct00 0.0030 0.000Ei00 0.0000 0.030Ei00 0.0000 3.0005c00 0.0000 0.000Ei30 3.3000 5.8335-01 0.5634 
~"-238 0 . ~ 3 o ~ t o o  U.OUOO ~ . U O ~ E + O O  u.3000 ~ . O O O E + U O  3.oooo o . o n o ~ + o o  n . n n o n  n ~ n n o F i n n  n nnnn n ~ n n n c t n n  n x m n  q ? 5 7 ~ - n ?  n nnf is 

~ ~ ~ . . ~ ~  ~~ . . ~ ~ . .  .. ~ . . . ~ ~  - ~. 
Pu-23Y O.OCOE+OO 3.0000 0.000Ei00 0.0000 O . O O O ' r + O O  0.0000 O.OOOE+OO 0.3000 0.000E+00 0.0003 0.000Ei00 0.0000 4.358E-01 0.4213 
Pu-241 0.0005+03 0.0000 0.0001+00 0.0000 U.000E400 0.0000 0.000Ei00 0.0000 3.000Ei00 0.0000 0 .000 .E i00  0.0000 6.9241-03 0.0067 - - - - - 
Total O.OOOE+OO 0.0000 0.030E+OO 0.0000 3.000Z+D0 0 . 0 0 0 U  0 . 0 0 0 E i 0 0  3 . 0 0 3 0  0.000Et00 0.0000 0.000Ei00 3.0000 1.035E+00 1.0000 
0'Sum of all water independent and dependent pathways. 
IRESRAD, V e r s i o n  6.3 I% i . i m i t  ~ 1 8 3  days 11/19/2007 22:46 P a g e  1 4  
Summary : J N - 4  Drainpipe Resident Farmer  Scenario (all p a t h w a y s )  
F i l e  : JN-4-drainpipe-all~pathways.rad 

W 
c1 m " 0 

Total Dose Contributions TDOSE(i,p, ti for I n d l v i d u a l  Radlonuclldes I l l  and Pathways ip)  
AS mrem/y:  and Fractlon of Total Dose At t = 1.000Fi00 years  

Water Independent  Pathways (Inhalaticn excludes radon! 



Inhalation 0 Ground 
Radio- 
Nuclide mrern/yr  fract. 

Am-241 7 . 6 3 1 ~ - 0 2  0.0738 
?u-238 5 . 7 5 m 0 6  o . o o n o  
~ ~ - 2 3 9  4.183~-04 0.0004 
PU-241 1.406~-04 o.nnoi 

Total 7.687E-02 0.0744 
0 

Xadon Plant 

mrern/yr fract. mrern /y r  fract. 

0.000Et00 0.0000 3.974E-01 0.3844 
0.003Ei00 0 . 0 0 0 0  6.90fiE-03 0.0067 

Meat M i l k  s o l 1  

mrem/yr fract. rnrern/yr fract. rnrem/yr fract. 

~~ ~~ 

0 .000Ei00  0.0000 3.280E-01 0 .3173  
o .nooE+oo  3 . 0 0 0 0  5 . 3 6 ~ 0 3  0.0052 

1.143E-01 0.1106 

Total Dose Contributions TD0SEli.p.t) for Individual Radionuclides 1 1 )  and Pathways lpi 
AS mrem/yr and Fraction Of Total Dose At t = 1.000E+00 years 

Fish 
n 
n water 
Radio- 
Nuclide mrern/yr fract. 

Am-241 n.gnoE+oo o . n o n o  
~ ~ - 2 3 8  o.onnE+no ~ . o o n o  

pu-241 o . n o n ~ + o n  o . o o o n  

Total n.onoE+oo o . n n o o  

P u - 2 3 9  0.000E+00 0 . 0 0 0 0  

- 

Water Dependent Pathways 
Radon Plant 

m r e m / y r  fract. mrern/yr fract. 

o . n n o E + o o  o . o o o n  o . n o o ~ + o n  o.0000 
o . o o n E + n n  o . o o n n  n.noor+no o . o n n n  

Meat Milk All Pathways' 

mrern/yr fract. mrem/yr fract. rnrern/yr fract. 

o.nnoE+oo o . n o o o  n.oonE+no o . o n o o  5.822~-01 0.5633 

rnrern/yr fract. 

o.onoE+no n . o o o o  
n .oonE+oo  0.0000 o.onoE+on o .0000  o . n o o ~ + n o  o . o o o n  9.168~-03 o . o n 8 9  

n.oooE+no n . n o o o  o . o o o ~ t o o  o .oono  i.208~-03 0 . 0 0 7 0  
0.000E+00 0.0000 0.000Ei-00 0.0000 4.351E-01 0.4209 

~~~ ~~ ~~~~ 

n . o n o E + o o  n .oono  n.oooE+oo n . n o o n  o.onnE+oa o . o o o o  
o.oooE+on o . 0 0 0 0  n.nooE+oo o.oooo O . O O O E + O O  3.0000 - - 

n . o n o E + o a  o . o o n o  n.nooE+on o . n n o o  
pathways. 

- - - 
o.onnE+oo o.oooo n .onoE+no  o . o o o n  1.034~inn 1.oooo 0.000Et00 0 . 0 0 0 0  

O*Sum of all water independent and dependent 
IRESRAD, Version 6.3 T* Limit = le0 days 11/19/2007 22:46 Page i5 
Summary : JN-4 Drainpipe Resident Farmer  S c e n a r i o  la11 pathways) 
File : JN-4 ~ d r a i n p i p e _ a l l ~ p a t h w a y s . r a d  

Total Dose Contributions TDGSEli,p,t) for Individual Radionuclides l i )  and Pathways lpl 
As mrem/yr and fraction of Total Dose At t = 3.000Ei00 years 

 water^ Inderxndent P a t h w a y s  IInhalatlon excludes radon1 
Inhalation P l a n t  Meat Radon 

mrern/yr fract. 

Milk so11 

rnrerniyr fract. mrem/yr fract. rnrern/yr f r a c t .  rnrem/yr fract. mrern /y r  fract. 

3.919-01 0.3843 
6.7732-03 3.0066 
3.268E-01 0.3172 
5.676E-33 0.0055 

7.352E-01 0.7136 

6.155~-02 0.0597 0.3oo~too o . o n o n  
L O ~ ~ E - O ~  o.noio ~ . O O O E + O O  o . o n o o  
5.048E-02 0.0490 
8.749~-04 o .nnoa  - 
1.140E-01 0.1106 

0.000E+00 0.0000 
O.OOOE+OO o . a a o o  

n . o o o z + o n  o . n n o o  

5.117F-04 0.0005 1 . 9 6 2 E - 0 2  0.0190 
1.119E-05 0.0000 3.408E-04 0.0003 

1.794;-03 0 . 0 0 1 7  4.414~-02 0.0428 5.846E-02 0.0561 

Total Dose Contributions TDGSEli,p,tl for Individual R a d i o n ' d c l i d e s  I l l  and F'athways lpl 
AS rnrernlyr and Fractlon of Total Dose At t ~ 3.000€+00 years 

0 
0 water  Fish 
Radio- 
Nuclide rnrernly; frdct. rnrem/yr  fract. 

Am-241 0.000Fi00 0 . 0 0 0 0  0.300Ei00 0 . 0 0 0 0  
2 

QG 
0 
OI e 

Water Dependent Pathways 
Radon Plant Meat Milk A l l  ?athways* 

m r e m / y r  fract. rnrern/yr fract. rnrern/yr fract. nrem/yr  fract. mremlyr fract. 

a.ooaE+no o.oooo o.nooE+oo o.nano o.ooo~i3n 0.0000 n . o o n ~ + n o  o.oooo S . ~ O ~ E - O I  0.5630 



~ ~ - 2 3 8  o.oonE+oo o.oooo o . o o n ~ + o n  o . n o o o  O . Q O O E + O ~  o.oooo n.onnE+no o.oooo n . o o o ~ t o o  3.0000 o . o n a ~ + o o  0.0030 
? u - z 3 9  O.OOOE+OO n . 3 o o o  o . n n o ~ + g n  0.0009 a . o a n ~ + o o  o . o n n o  n . o o o E + o n  n . 0 0 0 0  ~ . O O O E + O ~  n . 0 0 0 0  o . o n o ~ + n o  n . 0 0 0 0  
pu-241 o . o a n ~ + o o  o.oooc o . o o m + o 3  o .nooo  n .onoE+oo  o . o o n n  o.oooE+on 3.01100 O.OOOE+OO o . o o n o  o . o o o ~ + n o  o . o n n o  -- - - 
Total 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  O.OOOE+O@ 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000Ei00 0 . 3 0 0 0  
O’Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version 6.3 TI Limit = 180 days 1 1 / 1 9 / 2 0 0 1  22:46 Page 16 
Summary : JN-4 Drainpipe Xesident Farmer Scenario la11 pathways) 
F i l e  : J N ~ 4 ~ d r a i n p i p e ~ z l l _ p a t h w a y s . r a d  

Total Dose Contributions TDOSE1i.p.t) for Individual Radionuclides ii) and Pathways (p)  
AS m r e m / y r  and Fraction Of Total Dose At t = 1.000Ei01 y e a r 5  

0 Water Independent Pathways (Inhalation excludes r adon)  
n Ground Inhalation Radon P l a n t  Meat M i l k  
Radio- 
Nuclide rnrem/yr fract. rnrem/yr fract. m r e d y r  fract. rnrem/yr fract. mrem/yr fract. mrem/yr fract. 

m - 2 4 1  7.505~-n2 0.0737 6.076~-02 0.0597 O.OOOE+QO n . o n o o  3 . 9 0 8 ~ - 0 1  0 . 3 8 3 8  2.129~-02 n . 0 2 0 9  I . Z ~ Z E - O ~  0.0012 
~ ~ - 2 3 8  S . Z ~ O E - O ~  o.nooo 9.882~-04 o.no1n o.onoE+oo n .oonn  6 . 3 3 ~ 0 3  0.0062 6.897~-n4 0.0007 i.o04~-nc. o . o o n o  
~ ~ - 2 3 9  4.115~-04 0 . 0 0 0 4  4.98iE-o~ n . n 4 9 o  O.OOOE+OO o.nnoo 3.227~-01 0.3169 3 . 5 1 6 ~ - 0 2  0.0345 5.112~-04 0.0005 
~ ~ - 2 4 1  f i . 8 8 6 ~ - 0 4  o.0007 I . ~ I ~ E - O ~  o.ooio O.OOOE+OO o.oooo 6.539~-03 0.0064 5 . 2 1 f i ~ - o 4  o.oo05 1.593~-05 n . o o o o  

Total i . f i i 5 ~ - 0 2  0.0748 i.126~-01 0.1106 o . o n o ~ + o n  o.nooo 7 . 2 6 4 ~ ~ 1 1  0.7134 5 . 7 6 7 ~ - 0 2  0 . 0 5 6 6  i.775~-03 0.0oii 
~ __ - 

0 
Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides lil and Pathways lpl 

A5 m r e m / y r  and Fraction of Total Dose At t = I.OOOE+01 years 
0 Water Dependent Pathways 
n water Fish Radon P l a n t  Meat Milk 
Radio- 
Nuclide mrem/yr fract. mrern/yr  fract. m r e m / y r  fract. rnrern/yr fract. mrem/yr fract. mrern/yr  fract. 

~m-241 O.OOOE+OO n . o n o o  o . o o n ~ + n n  o .nooo  o .oooE+on  n . o o n o  o . o o n ~ + o o  o .oono  o.nooE+oo o . o n o o  o . o n n ~ + n o  o.oooo 
~ ~ - 2 3 8  o . o n o ~ + n o  o.oooo a . o o o ~ + n o  o.oooo o.nnoE+oo o.oooo o . n n o ~ + o o  o.noon o . o o o ~ + o n  o.oooo o . n o n ~ + o o  o . n o o o  
~ ~ - 2 3 9  o . n o n ~ + o o  o.noon o . o n o ~ t o a  n . n o o n  n.oonE+oo n.nnno o . o n o ~ + o o  o . o n o n  o.ooo~+on o.nnon n.nnoE+oo o . o n o o  

Total o.ono~+oo 0.0000 o . o o o ~ + n o  o . o o n n  O.OOOE+OO 0.0000 O.OOOE+OO o.0000 n.oons+oo o .nooo  O . O O O E + ~ O  o . o o o n  

Pu-241 0.000Ei00 0.0000 O.00OElOO 0.0000 0.000Et00 0.0000 0.300EIOU 0.0000 0.000Ei00 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  - 
C*Sum Of all water independent and dependent pathways. 
IXCSRAD, Version 6 . 3  T1.r Limit = 1 8 0  days 11/19/2007 22:46 ?age 17 
Summary : JN-4 Drainpipe Resident Farmer  Scenario iall pathways) 
File : JN~4~drainpipe_all.pathways.rad 

Total Dose Contributions TDOSE(l,p,tI for Individual Radionuclides lil and Pathways (pi  
A5 mrern/yr and Fraction of Total Dose At t ~ 3 . 0 0 0 E i 0 1  years  

0 Water Independent Pathways (Inhalatmn excludes radon1 
0 Ground Iihalation Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. m r e m / y r  fract. rnrem/yr fract. mrem/yr  fract. rnrem/yr fract. rnrem/yr  fract. 

Am-241 7.231E-02 0.0736 5.854E-02 0.0596 0.000Ei00 3 . 0 0 0 0  3 . 7 6 6 E - 0 1  0 . 3 8 3 2  2 . 0 5 2 E - 0 2  0.0209 1.193E-33 0 . 0 0 1 2  ‘0 

5 ~ ~ - 2 3 8  4 . 3 4 3 ~ - 0 6  o.0000 Z . I ~ ~ E - Q ~  0 . 0 0 0 8  O.OOOE+OO 0 . 0 0 3 0  5.216~-03 n.ooc .3  5.683~-04 0.0036 ~ . z ~ z E - o ~  n .oon3  
E 

8.992E-03 0.OCZ7 
4.335Z-01 0.4207 
1 . 7 3 2 E - 3 3  0.0075 

1.030ztoo i.onc3 

5011 

mremiyr fract. 

2.347s-02 0.0230 
3.801E-04 0.0004 
1.938E-02 0.0190 
3.926z-04 0.0004 

All Pathways’ 

8.403E-03 0.0083 

9.169E-03 0 . 0 0 9 0  
4.280~-01 0 . 4 2 0 4  

Soil 

m r e m / y r  fract. 

2.261E-02 0 . 0 2 3 0  
3.132~-04 n . 0 0 0 3  



Pu-239 3.969E-04 0.0304 4.808E-02 3.0489 3.000Et00 0.0000 3.1132-01 0.3168 3.392E-0% 0.0345 4.9331E-04 0.3305 l.669E-02 3.0193 
Pu-241 1.269E-03 0.0013 1 . 1 9 4 F - 3 3  1.0012 0.3OOZi00 0.0000 7.695E-03 0.0078 4.802E-04 0.0005 2.262E-05 0.0000 4.620E-04 0.0005 

Total 7.398E-02 3.0753 1.086E-01 0.1105 3 . 0 0 0 E + 0 0  0.0000 7.007E-01 0.7131 5.548E-02 0.0565 1.717E-03 0.0017 4.707E-02 0.0428 

Total Dose Contributions TDOSE(i,p,t! for Individilal Radionuclides (1) and Pathways (p) 
A s  mrern/yr and Fraction of Total Dose At t = 3.000E+01 years 

Water Dependent Pathways 

- - 
0 

0 
L1 water Fish Radon Plant Meat Milk All Pathways- 
Radio- 
Nuclide rnrerniyr fract. rnrem/yr  f r a c t .  mrem/yr fract. rnremlyr  fract. m r e m l y r  fract. rnrem/yr fract. mremlyr fract. 

Am-241 O.OOOE+OO 0.3000 n.0aoEtao o.0000 0.000~+00 0 . 0 0 0 0  0.00m+no o.oooo O.OOOE+OO o.nooo O.OOOE+OO o.0000 5 . 5 1 7 ~ - 0 1  0.5615 
PU-238 O.OOOE+OO o.oooo O . O O O E + O ~  o.0000 O.OQOE+QO o.oooo O.OOOE+OO o.nooo O.OOOE+OO o.oooo o.oooE+on 0.0000 6.924~-03 0.0070 
Pu-239  0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 3.0000 0.000Ei00 0.0000 0.000Et00 0.0000 4.128E-01 0.4201 
Pu-241 O.OOOEiO0 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 1.112E-02 0.0113 - - - 
Total 0.0oo~tnn o.0000 O . O O O E + O O  o.oooo O.OOOE+OO O . O D O O  O.OOOE+OO o.oono 0.000~+00 o.onoo O . O O O E + O O  o.0000 9.826~-01 1.0003 

O'Sum of all water independent and dependent pathways. 
IRESRAD, version 6.3 T% Limit = 180 days ii/19/2007 iz:46 ia 

Summary : JN-4 Dralnplpe ReSldent Farmer Scenario ( a l l  pathways)  
File : JN~4_dralnplpe_all~pathways.rad 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p) 
AS m r e m / y r  and F r a c t i o n  of Total Dose A t  t = 1.000Et07 years 

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide m r e m l y r  fract. m r e m l y r  fract. rnremlyr fract. rnrem/yr  fract. m r e m l y r  fract. rnrernlyr fract. 

Am-241 6.349E-02 0.0736 5.14OE-02 0.0596 0.000E+00 0.0000 3.306E-01 0.3833 1.801E-02 0.0209 1.048E-03 0.0012 

Pu-239 3.491E-04 0.0004 4.236E-02 0.0491 0.000Ei00 0.0000 2.743-01 0.3179 2.988E-02 0,0346 4.345E-04 0,0005 
Pu-241 1.432E-03 0.0017 1.164E-03 0.0013 0.000E+00 0.0000 7.489E-03 0.0087 4.099E-04 0,0005 2.367E-05 0.0000 

Total 6.528E-02 0.0757 9.534E-02 0.1105 0.000Ei00 0.0000 6.15lE-01 0.7129 4.8hOE-02 0.0563 l.5lOE-03 0.0018 

PU-238 2.206~-06 o.0000 4.136~-04 0.0005 Q.OOOE+OO n.oooo 2.649~-03 0.0031 2.886~-04 0.0003 ~ . ~ I E - O L  o.oooo 

- - - - 
n 

Soil 

mremlyr fract. 

1.985E-02 0.0230 
1.591E-04 0.0002 
1.647E-02 0.0191 
4.497E-04 0,0005 

3.693E-02 3.0428 

Total Dose Contributions TDOSE(1,p.t) for Individual R a d i o n u c l i d e s  (i) and 
AS rnrernlyr and Fraction of Total Dose At t = 1.000Ei02 years 

3 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide mremiyr fract. nrem/yr  fract. mrern/yr fract. mremlyr fract. m r e m l y r  fract. 

Am-241 2.466~-09 o.0000 4 . 9 1 4 ~ - 1 4  0.3000 0 . 0 0 c i ~ i 3 0  0 . 0 ~ ~ 0  3.719~-10 o.0000 I . J ~ ~ E - I I  o.0000 
Pu-238 1.493E-06 0.0000 2 . 9 7 8 E - 1 1  0.0000 0.000Et00 0.0000 2.298E-07 0.0000 1.086E-08 0.0000 
?~-239 2.4921-08 0.0000 4.987E-13 0.0000 @.003E+00 0.0000 3.833E-09 0.0000 1.624E-IO 0.3000 

Pathways (pi 

Milk All P a t h w a y s '  

rnremlyr  fract. m r e m l y r  fract. 

6.918E-11 0.0003 4.845E-31 0.5516 
4.199E-08 0.0000 3.518E-03 0.0041 
1.300E-13 0.0000 3.638E-01 0.4217 

Pu-241 2.265E-11 0.0000 4.511E-16 0.0000 0 . 0 0 0 E i 0 0  0.0000 3.477E-12 0.0000 1.633E-13 0.0003 6.345E-13 0.0000 1.097E-02 0.0127 

2 T9tai 1.521E-06 0.3000 3.033E-11 0.0000 O.OUOE+OO 0.0000 2.3405-07 0.0000 1 . 1 0 8 Z - 0 8  0.0000 4.276E-08 0.0030 8.627E-01 1.0030 oc 
0 
01 
01 

- == - - 
3'5.m Of all water independent and dependent p a t h w a y s .  



1RESRAD. V e r s i o n  6.3 T% Limit = 180 days 11/19/2007 22:46 Page 15 
S w m a r y  : JN-4 Drainplpe Resident Farmer  Scenario ( a l l  pathways) 
File : 3 1 1 - 4 ~ d r a i n p i p e ~ ~ a l l p a t h w a y s  .rad 

Total Dose Contributions TD0SEli.o.t) for Individual Radionuclides Ill and Pathways io1 

0 
0 G:ound 
?adio- 
Nuclide m r e m / y r  fract. 

Rm-241 4.379E-02 0.0735 
Pu-238 3.18lE-07 0.0000 
Pu-239 2.435E-04 0.0004 
Pu-241 5.953E-04 0.0017 

Total 4.503E-02 0.0755 
- - 
0 

A 5  m r e m / y r  and Fraction of Total Dose At t = 3.000Ei02 years 
Water Independent Pathways iInhalation excludes radon) 

Inhalation Radon Plant Meat 

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

3.545~-02 0.0595 O . O O O E + O ~  0.0000 2.280~-01 0.3828 I.Z~ZE-OZ o.nza9 
5.565E-05 0.0001 0.000Ei00 0.0300 3.823E-04 0.0005 4.155E-05 0.0001 
2.951~-02 0.0455 O.OOOE+OO 0.0000 i.911~-01 0.3~07 ~.oaz~-02 0.0349 
8.057E-04 0.0014 0.000E+00 0.0000 5 . 1 8 3 E - 0 3  0.0087 2.824E-04 0,0005 

Milk soil 

rnrem/yr  fract. mrern/yr fract. 

7.224E-04 0.0012 1.369E-02 0.0230 
h.053E-07 0.3000 2.255E-05 0.0000 
3.027E-04 0.0005 1.147E-02 0.0193 
1.642E-05 0.0000 3.112E-04 0.0005 

Total Dose Contributions TDOSEli,p,tl for Individilal Radionuclides 1 1 )  and Pachways ipl 
A 5  mrem/yr and Fraction of Total Dose At t ~ 3.000E+02 y e a r s  

0 Wate: Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Am-241 i.228~-04 0.0002 1.183~-08 o.0000 O.OOOE+OU 0.0000 i.898~-05 0.0000 ~ . 6 3 1 ~ - 0 6  o.oooo 2.889E-08 0.0000 
P u - 1 3 8  3.065E-07 fl.0000 5.120E-11 0.0000 0.000€+00 0.0000 4.71hF-08 0.0000 2.214E-05 0.0000 R.619E-03 0.0000 ~~ ~ ~~ ~ ~~ ~~ ~ ~ ~~ ~ ~~ 

Pu-239 2.525E-08 0.0000 5.225E-13 0.0000 O.OOOE+OO 0.0000 3.885E-09 0.0000 1.505E-10 0.0000 1.048E-10 0.0000 
Pu-241 2.815E-05 0.0000 2.715E-10 0.0000 0.000E+00 0.0000 4.450E-07 0.0000 6.159E-08 0.0000 6.715E-10 0.0000 - 
T O ~ ~ I  1.250~-04 0.000~ I . ~ I Z E - O ~  O.OOOO O.OOOE+OO o.0000 I . M ~ E - O ~  n . o o o o  ~ . 6 9 5 ~ - 0 6  0.0000 3.889~-08 0.0000 
O*Sum of all water independent and dependent pathways. 
IRESRAD,  Version 5.3 T’i Limit = 180 days 11/15/2007 22:45 Page 20 

Summary : JN-4 Drainpipe Resident Farmer Scenario ( a l l  pathways) 
File : JN-4-drainpipe~all~pathways.rad 

Total Dose Contributions TDOSE(i,p,tI for Individual Radionuclides (i) and Pathways ip) 
As m r e m / y r  and F r a c t i o n  of Total Dose A t  t = 1 . 0 0 0 E i 0 3  y e a r s  

0 Water Independent Pathways (Inhalation e x c l l d e s  :ado”) 
0 G r o u n d  Inhalation Radon Plant Meat Milk 
Radia- 
Nuclide nrem/yr  iract. mrem/yr fract. m r e m / y r  fract. m r e m / y r  fract. mrern/yr  fract. mrem/yr fract. 

Am-241 1.193E-02 0.0725 5.556Z:-03 0.0581 0.000Et03 0.0000 5.211E-02 0.3773 3.384E-03 0.0206 1.368E-04 0.0012 
Pu-238 1.590E-05 0.0000 6.8165-08 0.0000 0.000Et00 0.0000 4.376E-07 0.0000 4.765E-08 0.0000 1.545E-10 0.0000 
Pu-239 6.875E-05 0.0004 8.327E-33 3.0506 0.000Ei00 0.0000 5.391E-02 0 . 3 2 7 5  5.874E-03 0.0357 8.540E-05 0.0005 
Pu-241 2.711E-04 0.0016 2.195E-04 3.0013 0 . 0 0 0 E i 0 0  0.0000 1.412E-03 0.0086 7.631Z-05 0.0005 4.473E-06 0.0000 

Total 1.227E-02 3.0745 1.820E-02 0.1106 0 . 0 0 0 E i 0 0  0.0000 1.114E-01 0.7134 5.335E-03 0.0551 2.867E-04 0.0017 
- - 

2 0 
% Total Dose Contributions TDOSEil,p,tl for Individual Radionuclides i i l  and Pathways (p l  
a. 
4 

All Pathways* 

m r e m / y r  fract. 

3.342E-01 0.5610 
5.079E-04 0.0009 
2.534E-01 0.4254 
7.557E-03 0.0128 

5.958E-01 1.COOO 

Soil 

mrem/yr iract. 

3.129i-03 0.0227 
2.6225-08 0.0000 
3 . 1 3 7 5 - 0 3  3.0197 
8.416E-05 3.0035 

7.051E-03 0.0428 



A s  mrem/yr and Fraction o f  Total Dose A t  t ~ 1.000Ei03 years  
0 Water U e p e n d e n t  P a t h w a y s  
0 water Fish Radon P l a n t  M e a t  
Radio- 
Nuclide rnremlyr f r a c t .  m r e m / y r  fract. mrem/yr f r a c t .  m i e m / y r  fract. mrern/yr f r a c t .  

~rn-241 3.971~-05 0.0002 3.827~-09 o.0000 O.OOOE+OO o.uooo 6.137~-06 o.oouo 8.508~-07 u.oooo 
~ ~ - 2 3 8  1.467~-09 0.3000 1.257~-13 o.0000 O.OOOE+OQ o.0000 z . ~ ~ ~ E - I o  o.0000 I.~?SE-II u.uoou 
~ ~ - 2 3 9  2.519~-08 3.ouoo 5.682~-13 0.0003 U.OOOE+OO o.uoou 3.8752-09 o.ooou 2.050z-10 0.0000 
Pu-241 9.313E-07 0.0000 8.577E-11 0.0300 3.000E+00 0.0000 1.439E-07 0.0000 1.956E-08 0.0000 

Total 4.067E-05 0.0002 3 . 9 1 8 E - 0 9  0.0000 O.UUOEI00 0.0000 6.285E-06 0.0000 8.1103-07 0.0000 
- 

O'Sum of a l l  w a t e r  independent and dependent pathways. 
1RESRAU. Version 5.3 T'i L i m i t  = 180 days 11/15/2007 22:46 Page 21 

Summary  : JN-4 Drainpipe R e s i d e n t  Farmer S c e n a r i o  ( a l l  pathways1 
F i l e  : JN-4-dralnpipe~all-pathways.iad 

M i l k  

m r e m / y r  fract. 

A l l  P a t h w a y s "  

m r e m / y r  f:act. 

5.344E-09 0.0090 9.105E-02 0.5531 
3.642E-11 0.0000 5.837E-37 0.0000 
6.906E-10 0.0000 7.1512-02 0.4353 
2.1925-10 0.3000 

1.029E-08 0.0000 

Dose/Source R a t i o s  Summed Over A l l  P a t h w a y s  
P a r e n t  and  Progeny Principal Radionuclide Contributlons Indicated 

0 P a r e n t  Product Thread DSR(2.t) At Time in Years  (mrem/yr)/ipCl/g) 
i i l  I 1  1 Fraction 0.000Et00 1.000Et00 3.000Ei00 1.000E+01 3.000E+01 1.000E+02 3.000Ei02 1.000Ei03 

Am-241 A m - 2 4 1  1.000Ei00 1.577%-01 1.514E-01 1.568E-01 1.548E-01 1.491E-01 1.305E-01 9.029E-02 2.459E-02 
Am-241 Np-237rD 1.000E+00 4.958E-07 1.483E-06 3.226E-06 7.398E-06 1.130E-05 1.076E-05 4.647E-05 1.465E-05 
Am-241 U-233 1.000Ei00 1.261E-14 6.968E-14 2.904E-13 1.511E-12 3.856E-12 7.964E-10 1.345E-09 4.325E-10 

Am-241 
UP"-238 
0Pu-238 

Pu-238 
Pu-238 
Pu-23R 
Pu-238 

OPu-239 
Pu-239 

~ ~ - 2 3 8  

Pu-239 
Pu-239 
?u-239 

0Pu-241 

SDSRlj) 
Pu-238 
Pu-238 
U-234 
Th-230 
Ra-226rD 
Pb-210+D 
EDSR( j 1 
Pu-239 
U-235tD 

Am-241 Th-Z29+D 1.000E+00 5.013E-18 6.928E-17 7.177E-16 1.316E-I4 1.332E-13 7.502E-13 3.359E-12 6.913E-12 
1.577E-01 1.574E-01 1.568E-01 1.548E-01 1.451E-01 1.309E-01 Q.034E-02 2 .461E-02  

1.840E-09 2.302E-10 2.280E-IO 2.2355-10 2.089E-10 1.722E-10 8.744E-11 1.262E-11 1.441E-14 
1.000Ei00 1.251E-01 1 . 2 3 9 E - 0 1  1.215E-01 1.136%-01 9.157E-02 4.752E-02 6.818E-03 7.831E-06 
1.000Ei00 4.983E-08 1.426E-07 2.508E-07 5.544E-07 6.006E-07 2.431E-05 4.570E-06 1.822E-08 
1.000Et00 1.436E-13 9.167E-13 4.311E-12 2.807E-I1 1.198E-10 3.896E-10 7.190E-10 5.833E-10 
1.000E100 2.528E-I5 3.756E-14 4.135E-I3 8.750E-12 1.257E-10 1.467E-05 8.065E-09 2.357E-08 
1.00OE+00 9.844E-18 2.566E-16 5.468E-15 3.151E-13 1.208E-11 3.339E-10 2.969E-09 1.385E-08 

1.251E-01 1.239E-01 1.215E-01 1.136E-Oi 9.357E-02 4.715E-02 6.863E-03 7.887E-06 
1.000Et00 1.388E-01 1.386E-01 1.381E-01 1.363E-01 1 . 3 1 5 E - 0 1  1.159E-01 8.070E-02 2.2JlE-02 
1.000Et00 1.755E-10 4.957E-10 1.014E-05 1.958E-09 2.476E-09 1.1646-08 1.103E-08 9.133E-09 

Pa-231 1.000Ei00 1.183E-14 1.140E-I3 5.692E-13 3 .889E-12  1.782F-11 6.775E-11 1.785E-10 2.152E-10 
Ac-Z2J+D 1.0006+00 8.485E-17 1.054E-15 1.029E-14 1.945E-13 2.3876-12 2.254E-ll 9.879E-11 2.1945-10 
Z G S R ( j 1  1.388E-01 1.386f.-O1 1.381E-01 1.363E-01 1 . 3 1 5 E - 0 1  1.159E-01 8.070E-02 2.277E-02 
Pu-241 I.OOOEi00 2.617E-03 2.490E-03 2.253E-03 1 .589E-03  5.855E-04 1.779E-05 8.215E-i0 5.502E-25 
A m - 2 4 1  l.OOOE+OO i.248E-04 3.6125-04 8.100E-04 2.046E-03 3.82lE-03 4.334E-03 3.013E-03 8.2081-04 

Pu-241 'J-233 1 . 0 0 0 E t 0 0  5.481E-18 6.430E-17 5.833E-16 9.060E-I5 6.619E-14 1.080E-I1 4.623E-11 1.486E-11 
?u-241  Th-ZZ9rD 1.000E+00 1.638E-21 4.63iE-20 1.033E-18 5.568E-17 1.547E-15 1.840E-14 1.037E-13 2.299E-13 
P u - 2 4 1  7 J D S R i 7 )  2.742E-03 2.855F-03 3.063E-03 3.635.C-03 4.413E-03 4.352E-03 3.015E-03 8.213E-04 

0Pu-241+0 P , ~ - 2 4 1 + D  2.450E-05 5.8045-06 5.121t-06 4.99iE-06 3.523E-06 1.298Z-06 3.944E-38 1.822E-12 1.220E-27 

2.070E-03 0.3126 

1.646E-01 1.0000 

Puw241tD Np-237tD 2.45UE-35 1.196E-ll 3.501E-11 7.248E-ll 1.373E-10 I.083E-10 4.816E-12 3.865E-13 4.353E-28 
Pu-24liG 3 - 2 3 3  2.450E-05 3.0502-19 1.660E-18 6.687E-18 3.036E-17 4.589E-17 1.19OE-14 5.348E-18 5.701E-33 
?u-241+D Th-2.2910 2.450s-05  1.216E-22 1.663E-21 1.683E-23 2.814E-19 2.127E-18 4.870E-18 8.822E-18 6.663E-18 

D 
w Pu-Z41+D ZDSRI,) 5.834E-06 5.121E-06 4.997E-06 3.523E-06 1.298E-06 3.945E-08 2.208E-12 6.663E-18 
m, 
0 

m 
m 



The DSR i n c l u d e s  contributions from associated i h a l f - l i f e  6 1 8 0  days! d a u g h t e r s .  

Summary : GN-4 D r a i n p i p e  Resident Farmer  Scenario ( a l l  pathways! 
File : JN-4_drainpipr~all~pathways.rad 
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S i n q l e  Radionuclide Soil Guidelines Gii,t! i n  p C i l g  
Basic Radiation Dose Limit = 2.500Et01 mrem/yr 

ONucllde 
(1) t= 0.000Et30 1.000EiOU 3.000E+00 1.00UEi01 3.000EiUI 1.030Et02 3.000E+02 1.000Ei03 

Am-241 1.586Et02 1.589EiU2 1.595Ei02 1.615E102 1.677€+02 l.909EtOZ 2.767E132 1.016Ei03 
__ 

Pu-238  1.999Ei02 2.018Ei02 2.057Ei02 2.202E+02 2.67ZEt02 5.258Ei02 3.643E103 3.170E+06 
Pu-239 1.801Ei02 1.804Ei02 1.811Et02 1.834Et02 1.901Et02 2.158Ei02 3.038€+02 1.038Et03 
PU-241 9.099€+03 8.740E103 8.148E103 6.871E103 5.664Ei03 5.744€+03 8.29ZEt03 3.044E104 - ~ 

0 
Summed DoseiSource Ratios DSR(i,tl i n  imremlyr) I ipCi/g) 
and Single Radionuclide S o i l  Guidelines Gii,t! i n  pCi /g  

at tmin = time of minimum s i n g l e  radionuclide s o i l  guideline 

UNuclide I n i t i a l  tmin DSRi1, tmln! G(i, tmln) DSRii, tmax) G (1, t m a n )  
and a t  tmax = time of maximum t o t a l  dose = 0.000€+00 years 

i i l  i ? C i / g )  (years! i P C l / q l  ipCi/g! 

Am-241 3.700Et00 0.000Et00 1.57lE-01 1.586Et02 1.577E-01 1.586Et02 
Pu-238 7.400E-02 0.000EiOO 1.251E-01 1.399Et02 1.25lE-01 1.999E+02 
P u - 2 3 9  3.140€+00 0.000Et00 1.388E-01 1.801Ei02 1.388E-01 1.801Ei02 
Pu-241 2.520Et00 53.1 i 0.1 4.590E-03 5.447E103 2.748E-03 9.099Ei03 - 
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Sumnary : JN-4 Drainpipe Resident Farmer S c e n a r i o  (all pathways) 
File : JN-4-dralnpipe~all~pathways.rad 

Individual Nuclide Dose Summed Over All Pathwavs 
Parent N u c l i d e  and Branch F r a c t i o n  Indicated 

ONucllde P a r e n t  THF(i) DOSE i ] ,  t I ,  mrem/yr 
!j) til t= U.OOOEi00 1.000Ei00 3.000Et00 1.000Ei01 3.000Ei01 1.000Ei02 3.000Ei02 1.000Ei03 

~~ 

Am-241 Am-241 1.000Ei00 5 . 8 3 3 E - 0 1  5.822E-01 5.801E-01 5.726E-01 5.517E-01 4.844E-01 3.341E-01 9.100E-02 
Am-241 Pu-241 1.000Ei00 3.145E-04 9.203E-04 2.041E-03 5.15lE-03 9.644E-03 1.392E-02 1.593E-03 2.068E-03 
Am-241 ZDOSEij! 5.836E-01 5.832E-01 5.821E-01 5.777E-01 5.613E-01 4.953E-01 3.417E-01 9.307E-02 

~ ~ ~ - 2 3 7  ~rn-241 I.OQOE+OO i.834~-06 5.487~-06 I.I%E-O~ 2 . 7 3 7 - 0 5  4.182~-05 ? . ~ Q O E - O ~  1.719~-04 5.410~-01 ~~ ~ ~~ ~ ~~ ~~ ~ ~~ ~ ~ ~~~~ ~ 

Np-237 Pu-241 1 . 0 0 0 I 1 0 0  6.401E-10 4.543E-09 2.253E-08 1.507E-07 5.787E-07 8.301E-07 4.01ZE-Ob 1.266E-06 
Np-237 PU-241 2.450E-05 3.015E-11 8.823E-11 1.826E-10 3.461E-10 2.730E-10 1.229E-11 9.140E-13 1.036E-27 
Np-237 ZDOSE!?! 1.a355-06 5.491~-06 i.196~-05 Z . ~ ~ ~ E - U S  4.2401-05 4.079~-05 1.760~-04 5.5475-35 

0 0 - 2 3 3  Am-241 1.000E+00 4.667E-14 2.578z-13 1.075E-12 5.590E-12 1.4275-11 2.947E-09 4.976E-09 1.600E-09 
U-233 Pu-241 I.OOOEt00 1.381E-17 1 . 6 2 0 E - 1 6  1.470E-15 2.283E-14 1.668E-13 2.723E-11 1.165E-10 3.745E-11 
3-233 Pu-241 2.450s-05 7.687E-19 4.183E-18 1.68iE-17 7.651E-17 1 . 1 5 6 E - 1 6  2.998T-14 1.27ZE-17 0.000Et00 
0 - 2 3 3  ZDOSEiIl 4.6691-14 2.58UE-13 1.076E-12 5.613E-12 1.444X-11 2.974E-09 5.092E-09 1.638E-09 

2 OTh-229 Ax-241 1.000EiOU 1.855E-17 2.563E-16 2.656E-15 4.868E-14 4.928E-13 2.776E-12 1.243E-11 2.580E-11 
% Th-229 Pd-241 1.000E+00 4.129E-21 1.167E-19 2.604E-18 1.403E-16 3.898E-15 4.638E-14 2.538E-13 5.793E-13 
m 
‘0 



~h-229 P U - Z ~ I  2.450~-05 3.065~-22 4.192~-21 4.240~-20 7.092~-19 5.361~-18 I . ~ z ~ E - I ~  Z . Z L ~ E - I ~  1.679~-17 
Th-229 ZDOSE(II i.aii~-ii z.565~-16 z.658~-15 4.882~-14 4.967~-13 2.822~-12 1.268z.ii 2.638~-11 
OPu-236 Pu-238 1.843E-09 1.703E-11 1.687E-11 1.655E-11 1.546E-11 1.174E-11 6.471E-12 9.338E-13 1.066E-I5 
~ ~ - 2 3 8  ~ ~ - 2 3 8  i . o o o ~ + n o  5.257~-03 9.168~-03 8.992~-03 8.403~-03 6.924~-03 3.517~-03 5.075~-04 5.795~-07 
Pu-238  ZDOSEiiI 9.257E-03 9.168E-03 8.992E-03 8.403E-03 6.924E-03 3.517E-03 5.075E-04 5.795E-07 

-- 
THFii) is the thread fraction of the parent nuclide. 

Summary : JN-4 Drainpipe Resident Farmer Scenario ( a l l  pathways) 
File : JN-4-drainpipe~all~pathways.rad 
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Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent THFtil S ( j , t l ,  p C i / q  
i j )  (1) t= O.OOOE+OO ~ . O O O E + O O  3.000~+00 I.OOOE+OI 3.000~t01 I.OOOE+OZ 3.non~toz i.ooo~in3 

Am-241 
Am-241 
Am-241 
ONp-231 
Np-237 
No-237 
Np-237 
0U-233 
U-233 
U-233 
'J-233 
OTh-229 
Th-229 
Th-229 
Th-229 
OPu-238 
Pil-238 
Pu-238 

OTh-230 
nu-234 

Am-241 
Pu-241 

Am-241 
Pu-241 
Pu-241  
Z S l j ) :  
Am-241 
PU-241 
Pu-241 
L S ( j ) :  
Am-241 
Pu-241  
P2-241 
z 5 1 7 1 :  
Pu-238 
Pu-238 
Z S i j ) :  
~ ~ - 2 3 8  

Zs(1 ) :  

? u - 2 3 8  
Pu-238 
Pu-238 
Pu-239 
Pu-239 

1. OOOEtOO 
i.nnaE+nn 

i.oonE+on 
1.000Ei00 
2.450E-05 

1. OOOEiOO 
1 . 0 0 0 E i 0 0  
2.450E-05 

1.00OEi00 

2.450E-05 

1.840E-09 
1.000E+00 

1.000Ei00 
1.000EiOD 

I. nooE+no 

o.oonE+nn 1 . 1 4 8 ~ ~ 1 6  3.165~-06 7.994~-06 

n.oonE+oo 1.8in~-ii 4.904~-11 i.o25~-1n 
0.000Ei00 6.255E-13 5.145E-09 4.212E-08 

3.499~ioo 3.073~+00 2.119~+00 5.772~-01 

3.5602+00 3.142~+00 Z . I ~ ~ E + O O  5.903~-01 
6.073E-02 6.927E-02 4.816E-02 l.312E-02 

~~ 

o.oonEtoo 1.149~-06 3.170~-06 8.037~-06 1.2in~-n5 1.226~-05 8.462~-06 2.305~-06 
o.nooE+no Z . ~ ~ O E - I Z  1.886~-11 I . Z ~ O E - I ~  3.515~-10 3.776~-10 2.606~-1n i.o97~-1i 
0.000Ei00 8.904E-16 2.097E-14 4.893E-13 4.029E-12 8.339E-12 5.922E-12 1.613E-12 
0.000Et00 3.990E-17 2.993E-16 1.776E-15 2.907E-15 1.783E-16 8.661E-21 5.800E-36 
O.000€+00 2.431E-12 1.888E-11 1.285E-10 
o.onnz+oo i.i94~-17 1.88i~-15 4.825~-14 
0.000EiOO 2.131E-20 1.547E-18 1.3221-16 4.1RiZ-15 S.105E-I4 1.689E-13 ~ ~~ ~~ 

0.000Ei00 1.285E-21 3.0282-20 7.081E-19 5.884E-18 1.290E-17 1.143E-17 

1.362E-IO 1.348E-10 1.323E-10 1.236E-10 1.018E-IO 5.173E-11 7.465E-12 
7.400E-02 7.329E-02 7.188E-02 6.717E-07 5.535E-02 2.8115-02 4.057E-03 

o . o o x + n n  7 . 7 9 6 ~ ~ 1 7  1.884~-15 4 . 8 3 8 ~ - 1 4  5.409~-13 3.070~-12 8.286~-12 

3.003EiOC 8.983E-13 7.340E-12 5.987E-11 

3.555~-1n 3.859~-10 2.665~-10 7.258~-11 
5.367E-13 3.0192-12 8.117E-12 1.194E-11 

.622E-13 

.800E-18 

.221€-11 

. 5 2 4 6 - 1 5  

.633E-06 
,633E-06 
.n02~-13 

2.7?nE-10 7.927E-10 1.140E-09 7.754E-10 ~~ 

1.5ia~-12 I . ~ ~ ~ E - I I  i . o n g ~ - i o  2.948~-10 

2.974~+nn 2.621~+00 i.az6~+no 5.152~-01 
3.334E-13 9.684E-12 7.872E-11 2.583E-10 

2.076E-08 1.858E-08 1.294E-08 3.652E-09 



Pu-241 ?u-241 2.453E-05 6.1741-35 5.873E-05 5.315E-05 3.7483-05 1.381E-05 4.196E-07 1.938E-11 1.298E-26 
Pu-241 E S ( 3 ) :  2 .520E iOO 2.39JE+00 ?.170E+00 1.53OEi0U 5.637E-01 1.713E-02 7.910E-07 5.297E-22 

T H F i i l  1 s  the t h r e a d  fraction of t h e  parent nuclide. 

Total water/soil iteration failures ~ 9.3003+01. 

_____ 
~~ 

~~ ~ 

U3ESCALC.EXE execution time = 60.69 seconds 



Attachment 3. Combined Filter Bed and Upper Areas Resident Farmer Scenario Concentration File 

IRESRAD, Version 6.3 T* Limit = 180 days 11/19/2007 2 3 : 0 1  P a g e  1 
Concent : Combined Upper A r e a s  and Filter Bed Areas Resident Farmer ( a l l  pathways) 
F i l e  : comb~ned~upper-2reas~~andfilter b e d ~ a r e a s ~ a l l ~ p a t h w a y s . r a d  

Table of Contents 

Part IV: Concentration Of Radionuclides 

Concentration of radionuclides l n  different media 
Time= 0.000Ei00 _ . . . . _ _ . . _ _ . . . . . _ _ . . . . _ . . , _ _ . _  

T i m e =  3.000Ei00 
Time= 1.000Ei01 .... 8 
Time= 3.000Ei01 . . . . . . . . . . . . . . . . . _ . .  10 
Time= 1.000Ei02 
T i m e =  3.000Et02 . _ _ . . _ . . .  ..... 14 
Time- 1 . 0 0 U E i 0 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

Time= 1 . 0 0 0 E + 0 0  _ . . . _ . _ .  . . . . , .  4 

1RESRAD. Version 6 . 3  T% Limit = 180 days 1 1 / 1 9 / 2 0 0 7  23:OI Page 2 
Concent : Combined Upper Areas and Filter Bed Areas Resident Farmer (all pathways) 
File : c o m b i n e d _ u p p e r _ a r e a s a n d _ f l l t e r _ b e d _ a r e a s - ~ l l ~ ~ ~ t h ~ ~ y ~ . ~ ~ d  

Concentration of radionuclides in environmental media 
at t = 0 . 0 0 0 E t 0 0  years 

Radio- 
Nuclide 

Ac-227  
Am-241 
0 - 6 0  
Ci-137 

___ 

Eu-lSZ 
2.2 ~ 1 s 4 
Gd-152 
Np-237 
Pa-231 
P b - 2 1 0  
PI I -238  

Cantaminat- S u r f a c e  
ted Z D n r  soil* 

PClI9 pCi/g 

0.000Ei00  0 .000E i00  
1 . 1 0 0 E - 0 1  1.700E-01 
6 . 6 9 0 E - 0 3  6.690E-03 
2.550Ei00 2.553Ei00 
1.500E-01 1.500E-01 
1 . 4 0 0 E - 0 2  1.400E-02 
3 . 3 0 0 ? + 3 0  3.0002r00 
0.000Ei00 0 . 0 0 U E i 0 0  
0 . 0 0 0 E t 0 0  0 . 0 0 0 E i 0 U  
0.000Ei00 0.00OE+00 

A i r  P a r -  Well SUrface  
ticulate water Water 

pCi/m**3 pCi/L pCi/L 

a.aaoE+oo O.~OUE+OO D.OOOE+OU 
3 . 7 3 0 E - 0 6  0.000Ei00 0 . 0 0 0 E t 0 0  

0.0003+00 0.000Ei00 0.000EiOU 
0.003Ei00 0.030Ei00 0.000Ei00 
0.000E+00 0.000Fi00 0.000Ei00 ~~ 

0.000E+30 0.000E+00 0.000Ei00 
3.1902-03 3.193E-03 7.03UE-08 0.000Et00 0.000EiOU 

Pu-239  1 . 0 2 0 E - 0 1  1 . 0 2 0 E - 0 1  2.238E-06 0.300E+00 0 . 0 0 0 E + 0 0  

Ra-226  0.000Ei00 0 . 0 0 0 E i 0 0  
~ " - 2 4 1  ~ . I I O E - O I  ~ . I I O E - OI 1 . 9 9 ~ ~ 0 5  ~ . O O O E + O O  n.oaoE+oo 

sr-90 
Th-229 
Th-230 

2 m 
0 
4 
l i l  

S.540E-02 S.540E-32 
0 . 0 0 0 E i 0 0  0 . 0 0 0 E i 0 0  
0.000EiOO 0.000E+00 

0.000Ei30 0.000Et00 0.030Ei00 

0 . 0 0 0 E + 0 0  0.300Ei00 0.000Ei00 
0.000Z+00 0.000E+03 0.000Ei00 

1.216F-06 0.0002+00 0.003Ei00 



U-233 0.000Et00 0.000E+00 0.000E+00 0.030Ei00 0.000Et00 
U-234 0.000Ei30 0.0302100 0.000Ei03 3.003E130 0.000Ei30 
U-235 ~ . O C O E ~ O O  \ ~ . O O O E + ~ O  o . o a o ~ + o n  O . ~ O ~ E + O ~  ~ . O O O E + O ~  ______ 
*The Surface Soil is the top l a y e r  of 5011 within the User specified mixing rone/depth. 

Concentrations i n  the media occurring ~n pathways that a r e  suppressed are calculated u s i n g  the current input parameters, 
1 . e .  using parameters appearlng l n  the input s c r e e n  when the pathways are actlve. 

Concent : Combined Upper Areas and Filter Bed Areas Resldent Farmer (all pathways1 
File : c o m b i n e d ~ u p p e r ~ a : e z s ~ a n d _ E i l t e r n e d _ a r e a s a l l ~ ~ ~ t h ~ ~ y ~ . ~ ~ d  

11/19/2007 23:01 ?aqe 3 T' 1 '  I R E S R A D ,  Version 6.3 r ,Amit = 180 days 

Concentration Of radionuclides in foodstuff medla 
at t = 0.000Ei00 years' 

Radio-  
Nuclide 

Ac-227  
Am-241 
Co-60 
cs-137 
Eu-152 
Eu-154 
Gd-152 
Np-237 
Pa-231 
Pb-210 
Pu-238 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crus tacea  
Water Vegetable Vegetable Meat Milk 

p C i / L  pCi/kq pCi/kg pCi/kg pCi/kg pCi/kq pCi/L pCi/kg pCi/kg 

0.000Ei00 0.000Ei00 0.000Ei00 0.000E+00 0.000Et00 0.000E+00 0 . 0 0 0 E i 0 0  O.OOOE+DO O.OOOE+OO 
0.000Ei00 1.702E-01 1.710E-01 1.711E-01 1.711E-01 4.832E-03 1.888E-04 0.0OOEi00 0.000E+00 
0.000Ei00 5.352E-01 5.352E-01 5.352E-01 5.352E-01 7.948E-01 6 .557E-02  0.000Ei00 0.000Ei00 
0.000E+00 1.020Ei02 1.020Ei02 1.02OEt02 1.020EtO2 2.464Et02 5 . 5 0 9 E i 0 1  O.OODE+OO 0.000E+00 

0.000Ei00 3.502E-02 3.508E-02 3.509E-02 3.509E-02 1.87lE-02 4.465E-04 0.000Ei00 0.000Ei00 
0.000Et00 3.752E-01 3.759E-01 3.753E-01 3.759E-01 2.011E-01 4.784E-03 0.000Et00 0.00OEt00 

O.OOOE+OO o . o o n ~ + o o  Q.OOOE+OO O.OOOE+OO a . o ~ o ~ + o o  O.OOOE+OO O.OOOE+OO O.DOOE+DO O.DOOE+DO 
0.000E+00 0.000Ei00 0.000E+00 0.000Ei00 0.000E+00 0.000Ei00 0.00OE+00 0.000~+00 0.000~t00 
0.000Ei00 0.000E+O0 0.000Ei00 0.000Ei00 0.000E+00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei30 
0.000E+00 0.000Ei00 0.000Ei00 0.000E+OO 0.000E+00 0.000Ei00 0.000Et00 0.000Ei00 0.000EIOO 
0 . 0 0 0 E i 0 0  3.134E-03 3.208E-03 3.210E-03 3.2105-03 1.813E-04 1.772E-06 0.000Ei00 0.00oE+00 

pu-239 O.OOOE+OO 1.021~-01 i.o26~-01 i.026~-01 1.026~-01 5 . 7 9 ~ ~ - n i  ~ f i f i i ? - n i  n ~ n n m i n n  n ~ n n n F + n n  
~~~ .. .. .. .. ~~ 

Pu-241 0.000Ei00 9.121E-31 9.162E-01 3.167E-01 9.167E-01 5.118E-02 5.059E-04 0.000EtDO O.DOOEi00 
Ra-226 0.000E+00 0.000Ei00 0.000€+00 0.000Ei00 0.000Ei00 0.000E+00 0.000€+00 0.000Et00 0.000E+00 
Sr-90 0.000Ei00 1.662E+01 1.662Ei01 1.662Ei01 1.662Ei01 9.263E+00 1.884Et00 0.000Ei00 0.000Ei00 
Th-223 0.000E+00 0.000Ei00 0.000Ei00 0.000E+00 0.000E+00 0.000Et00 0.000E+O0 0.000Et00 O.000EiOO 
Th-230 O.000E+00 0.000Ei00 0.000Ei00 0.000Et00 0.000EtOO 0.000Ei00 0.000Et00 0.000Ei00 0.000E+00 
U-233 0.000Ei00 0.000E+00 O.@OOE+OO O.OUOE+O@ 0.000Ei00 0.000Et00 0 . 0 0 0 E i 0 0  0.00OEi00 0 .000E+30  
U-234 0.000Ei00 0.030Zt00 0.030Et00 O.OUOE+OO 0.003E+00 0.000Ei00 0.000E+00 0.000Et00 O.OOOE+UO 
G-235 0.000Et00 0.000EtO0 3.000Ei00 0.0305100 0.000E+00 0.000Ei00 3.000Et03 0 . 0 0 O E i 0 0  0.000E+00 

'Concentrations are at consumption time and i n c h d e  ridioactlve decay a n d  Ingrowth durlng storage time. 
For livestock fodder, consumption time is t m l n . ~ ~  meat or milk storaqe tlme. 

Concentrations in the media occurring i n  pathways that are sdppressed a r e  calculated uslnq the czrrent inpur parameters, 
1 . e .  u s i n g  parameters appearing in the input s c r e e n  when the pathways are  active. 

Concent : Combined Upper A r e a s  a n 3  Filter Bed A r e a s  R e s i d e n t  Farmer (all p a t h w a y s )  
file : c o m b i n e d ~ u p p e r ~ a r e a s ~ a n d f l l t e r _ b e d a r e a s  ~all-pathways.rad 

I R E S R A D ,  Version 5.3 T* Limit ~ 180 days 1 1 / 1 9 l 2 0 0 7  23:Ol Paqe 4 

2 
% Concentration of radionuclides i n  environmental media 
4 w 



Radio- 
N"Cll& 

A c - 2 2 7  
Am-241 

Cs-137 
Eu-liZ 

___ 

CO-60 

C o n t a m i n a t -  Surface 
ted Zone Soil' 

Pclig FCl/Y 

1.118E-17 1 . 1 1 8 r - 1 7  
1.712E-01 1.712E-01 
5.865E-03 i.865E-03 
2.492Ei00 2.492Et00 

A i r  Par- 
LlCUlate 

2.453E-22 
3.755E-06 

5.46lE-05 
1.207~-01 

1.424E-01 1.424s-01 3.124E-06 
1.294E-02 1.294E-02 2.839E-07 
2.619E-16 2.619E-16 5.747E-21 
5.520E-08 5.520E-08 

Well Surface 
water water 

pci/L PCi/L 

o.nooE+ao O.OOOE+OO 
n.ooos+on O.OOOE+OO 
o.oonE+on o.oonE+no 
a.nngE+on n.onnF+nn ~ 

~~ 0.000Ei00 0.000E+00 
€"-I54 0.000Ei00 0.000Ei00 
Gd-152 3 . 0 3 0 € + 0 0  0.000Ei00 

Pa-231 1 . 0 6 1 E - 1 5  1.061E-15 2.329E-20 0.000E+00 0.000Ei00 
Pb-210 4.528E-20 4.528E-20 9.936E-25 0.000Ei00 0.000E+00 

Np-237 1.211~-12 o.oon~+on o.oOOE+Oo 

PU-238 3.165~-03 3.165~-03 6 . 9 4 4 ~ 0 8  n.nnoE+nn n ~ n n n F + n n  ~~ ~ ~ ~~ ~~~~ ~ ~~ .. 
~ ~ - 2 3 9  1.020~-01 1.020~-01 2.238~-06 o.oooE+on O.OOOE+OO 

sr-90 5.395~-02 5.395~-oz 1.184~-06 n.onoE+oo o.oooz+oo 

?u-241 8.681E-01 8.681E-01 1.905E-05 0.000E+00 0.300Ei00 
Ra-226 5.860E-18 5.860E-18 1.286E-22 0.000Ei00 0.000E+00 

~h-229 3.792~-18 3 . 1 9 2 ~ - 1 8  8.319~-23 o.oon~+on o . o o o ~ + n n  
Th-230 4.055E-14 4.055E-14 8.897E-19 0.000€+00 0.000Ei00 . . .  . .  . . I  

I. . 
I - . . :  . ' ,  : . .  - r - .  - '  . . c , . . - .  7 . .  

1 '.; c . : ,. . ' . . 7 . l  . .  
, I C  : . . I .  ':r. 

.. . . .  - .  . . .  . .  
. . .  .. .. . .  . .  ., , -  

* T h e  S u r f a c e  Soil is the top l a y e r  of SOIL within the u s e r  specified mixing raneldepth 

Concentrations in the media occurring in pathways that are  suppressed a r e  calculated using the current Input parameters, 
i . e .  using parameters appearing in the input screen when the pathways  are active. 

Concent : Combined Upper A r e a s  and Filter Bed A r e a s  Resident Farmer ( a l l  pathways1 
File : c o m b i n e d ~ u 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 l l - p ~ t h ~ ~ y ~ . ~ ~ d  

1RESRAD. Version 6.3 T* Limit = 180 days 11/19/2007 23:oi Page 5 

Concentration Of radionuclides i n  foodstuff media 
a t  t = 1.000E+O0 years' 

Drinking Nonleafy 
Water Vegetable 

Xadio- 
Nuclide pCi/L pCi/kg 

AC-227  o.oooz+nn 3 . 6 9 6 ~ - 1 7  

L e a f y  Fodder Fodder Meat M i l k  Fish Crustacea 
Vegetable Meat Milk 

pCi/kg pCi/kg pCiiky pCi/kg pCi/L pCi/kg pCi/kg 

0 Gd-152 0.000Ei30 6.551E-16 
3.242E-02 3.25lE-02 3.244E-02 1.135E-02 4.126E-04 0.003Ei03 0.000Et00 
6.56iE-16 6.213E-16 6.547E-16 3.512E-16 3.354E-18 0.000E100 0 . 0 0 0 E i 0 0  



Np-237 0.000Ei00 
Pa-231 3.030Ei00 
Fo- i lO 0.000Ei00 
p.2-238 0.0005+00 
PU-239 o.onn~+oo ~ 

? u - 2 4 1  0.000Et00 
Ra-226 0 . 3 0 0 5 + 0 0  
sr-30 0.030Ei00 

,064E-06 1.101E-06 9.143E-01 9.719E-07 8.8352-08 4.051E-13 0.000Ei00 0.000Ei00 
,002E-14 1.058E-14 7.135E-15 8.705E-15 5.026E-15 7.215E-18 0.000E+03 0 . 3 0 0 E i 0 0  
.365E-19 4.682E-19 1.084E-19 8.663E-19 7.248E-20 2.201E-20 3.0002+00 0.000Ei00 

.664E-05 0.000Ei00 0.000Ei00 

. 7 5 a ~ - 0 6  o.oaa~+oo O.OOOE+O~ .169E-03 3.183E-03 3.186E-03 3.1852-03 1.799E-04 
.OLIE-Ol 1.0262-01 1.326E-01 1.026E-01 5.798E-03 
.69ZE-01 8.731E-01 8.159E-01 8.737E-01 4.935E-02 
,0941-16 2.326E-16 1.324E-16 1.5895-16 1.154E-I? 
.61YE+01 1.619Et01 1.622F,+01 1.6i9Ei01 9.025Ei00 

Th-229 @.000E+00 4.710E-18 3.862E-18 7.345E-18 8.263E-18 4.424E-19 
Th-230 0 . 0 0 0 E t 0 0  4.508E-14 4.112E-14 4.878E-I4 5.1672-14 i.OR7E-15 ~~ ~~ ~ ~. ~ ~~ 

U-233 0.000Ei03 4.569E-13 3.1342-13 6.948E-13 7.524~-13 5.551~-14 
U-234 O.OOOE+OO ~ . 1 9 8 ~ - o a  z.z49~-oe i.966~-08 2.083~-08 1.928~-09 
U-235 0.000Et00 2.451E-10 2.509E-10 2.191E-10 2.3225-10 2.149E-I1 

. 8 2 1 E - 0 4  0.0302too 0.000Ei00 
,165E-17 0.000Ei00 0.000Ei00 
.835E+00 0.000Ei00 3.000X100 

____ ___ 
*Con,zentrations are at consumption tlme a n d  i n c l u d e  radioactive decay and ingrowth during storage time. 
For livestock fodder ,  consumption time IS t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are c a l c u l a t e d  using the current I n p u t  parameters, 
i.e. u s l n g  parameters  appearing In the input screen when the pathways are active. 

Concent : Combined Upper Areas and Filter Bed Areas Resident Farmer (all pathways) 
F i l e  : com$ined~upper_areas.and:ilrt.r_bedareas_~li-p~th~~y~.rad 

I R E S W D ,  Version 6.3 T* Limit ~ 180 days 11/19/2007 23:01 Page 6 

Concentration of radionuclides in environmental media 

Radio- 
Nuclide 

Ac-227 
___ 

Am-241 
Co-60 
C5-137 
Eu-152 
Eu-154 
Gd-I52 
Np-237 
Pa-231 
Pb-210 
2"-238 
Pu-239 
P u - 2 4 1  

sr-90 
aa-226 

Th-229 
Th-230 
U-233 

2 3 - 2 3 4  
Q2 U-235 

at t = 3.000Et00 y e a r s  

3ontaminat- Surface Air Par- Well S u r f a c e  
t e d  Zone Soil* ticulate water water 

PCl/g pCi/g pCi/m"3 pCi/L pCl/L 

2.965E-16 2.9b5E-16 6.507E-21 0.000Ei00 0.000Ei00 
1.733E-01 1.733E-01 3.801E-06 0.000E+00 0.000Ei00 

2.379€+00 2.379Et00 5.22OE-05 O.OOOE+OO 0 . 0 0 0 E i 0 0  
4.508~-03 4.508~-03 9.891~-08 O.OOOE+OO O.OOOE+OO 

1.6635-07 1.663E-07 3.649Z-12 0.000Et00 O.f lOOEi00 
9.5iOE-15 9.53OE-15 2 .091E-19  0.300EtO0 0.000E+00 
3.606E-18 3.606E-18 7 . 9 1 2 F - 2 3  3.000Ei00 0.00OEIOO 
3.115E-03 3.115E-03 6.835E-08 0.000Et00 0.000Ei00 
1.020E-01 1.020E-01 2.238E-06 O.UOOEi00 0.000Et00 
7.884E-01 7.884E-01 1.130E-05 0.003Ei00 0.000Ei00 

2.6672-08 2.66JE-08 5.852E-13 0.000Et00 0.300Et00 
2.998E-10 2.998E-10 6.57lE-15 0.300Ei00 0.000Ei00 



' The  Surface S o i l  IS t h e  t o p  l a y e r  cf soil w i t h i n  the user  specifled minlnq roneldepth. 

Concentrations in the media occi l r r ing in pathways that a re  suppressed a re  calculated using t h e  Current input parameters, 
1.e. uslng parameters appearing in the input S c r e e n  when the pathways a re  active. 

Concent : Combined Upper Areas and Filter B e 3  Areas  Resident Farmer (all pathways) 
File : combined ~ upper-areas ~ a n d ~ i i 1 t e r ~ b e d ~ a r e a s ~ a l l ~ p a t h w a y s . r a d  

1RES'IAD. Version 6.3 T* Limit = 180 days 11/19/2007 23:01 Page 1 

Concentration of radionuclides in foodstuft media 
a t  t = 3.000Et00 years* 

Drinking N o n l e a f y  Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Ac-227 0.000Et00 8 . 2 6 7 E - 1 6  7.493E-16 9.512E-16 9.980E-16 9.524E-17 4.059E-18 0.000Et00 0.000Ei00 
Am-241 0.UUUEtOO 1.735E-01 1.742E-01 1.743E-01 1.743E-01 4.926E-03 1.924E-04 0.000EtO0 0.000Ei00 
Co-60 0.000E+00 3.606E-01 3.607E-01 3.633E-01 3.608E-01 5.356E-31 4.418E-02 0.000Ei03 0 . 0 3 0 E i 0 0  
C S - 1 3 7  n.oooE+no Y . ~ I ~ E + O I  9.518~ioi Y . ~ ~ o E + ~ I  Y . ~ I ~ E + o ~  2.798~+02 5.139rini n . n n m t o n  n.onoE+nn ~~ ~~~ ~ ~~~ ~~ ~~ ~~~ 

Eu-152 0.000Ei00 3.209E-01 3.2151-01 3.225E-01 3.216E-01 1.720E-01 4.092E-03 0.000Ei00 0.000Et00 
Eu-154 0.0OOEt00 2.764E-02 2.769E-02 2.782E-02 2.77OE-02 1.482E-02 3.525E-04 0.000Ei00 0.000Ei00 
Gd-152 0.000Ei00 1.867E-15 1.870E-15 1.839E-15 1.869E-15 1.001E-15 9.535E-18 0.000Ei00 0.000E+00 
Np-231 0.000E+00 3.286E-06 3.324E-06 3 . 1 3 6 E - 0 6  3.194E-06 2.949E-07 1.294E-09 0.000E+00 0.000Et00 
Pa-231 0.000Ei00 9.350E-14 9.523E-14 8.626E-I4 8.943E-14 5.237E-14 5.498E-17 0.000Et00 0.000Ei00 
Pb-210 0.000E+00 4 . 1 4 4 E - 1 1  3.6482-1' 4.825E-17 5.150E-17 4.694E-18 1.421E-18 0.000Ei00 0.000Ei00 

Th-229 0.000Ei00 1.09ZE-16 1.034E-16 1.236E-16 1.296E-16 7.277E-18 4.110E-19 0.000Ei00 0.000Et00 
~ h - 2 3 0  O.OOOE+OO 3.762~-13 3.652~-13 3.931~-13 4.063~-13 2.306~-14 1.266~-15 O . ~ O O E + O O  n.onoE+oo 
U-233 O.OOOE+OO 3.195~-12 2.753~-12 4.093~-12 4.214~-12 3.430~-13 4.639~-1? o.onn~too n.nooE+on ~ ~~ ~~~ ~~ ~~ 

U-234 0.000Et00 6.620E-08 6.679E-08 6.403E-08 6.517E-08 5.960E-09 1.014E-38 0.000Ei00 0.000Ei00 
U-235 0.000EtO0 7 . 4 4 1 E - 1 0  7.507E-10 7.194E-10 7.323E-10 6.698E-11 1.140E-10 0.000EiDO 0.@00E+00 - 
*Concentraticns are at consumption time and include rad ioac t ive  decay and i n g r o w t h  during storage tlme. 
For livestock fodder, consumption t i m e  1s t m i n u s  m e a t  o r  milk StOrzge time. 

Concentrations in the media occurring in pathways that a r e  suppressed are calculated using che current input parameters, 
i . e .  using parameters appearing i n  the input screen when the pathways a r e  act ive.  

Concent : Combined Upper A r e a s  a i d  Filter Bed Areas  Xesident Farmer ( a l l  pathways) 
File : c o m b i n e d ~ u p p e r _ a r e a j _ a n d l i l t e r b e d _ a r e a s a l l ~ p ~ t h ~ ~ y ~ . ~ ~ d  

IRESXAD, version 6.3 T* Limit = 1 8 0  days ii/19/2007 23:ni ?age 8 

Concentration of radionuclides in env~ronmental media 
at t = 1.000Ei01 y e a r s  

Contaminat- S u r f a c e  Air P a r -  Well S u r f a c e  



Radio- 
Uucl ide  

Ac-227 
~ 

t ed  Zone soil' ticu1ate water water 

pCi/q p c l / g  pci/m**3 pCi/L p C i / L  

Eu-154 
Gd-152 
No-237 
Pa-231 
Pb-210 
Pu-238 
Pu-239  

8.912E-02 8.912F-02 1.955E-06 C . @ O O E + O O  0.000E+00 

2.946E-03 2.946E-03 6.465E-08 0.000Ei00  0.000E+OO 
~ . o ~ ~ E - o I  I . ~ ~ ~ E - Q I  2.236~-06 o . n n o ~ + o o  o . o o o ~ +nn 

s r - 9 0  ~ . Z S ~ E - O Z  4.253~-02 9.331~-07 o . n o o ~ + n o  n.nonE+oo 
Th-229 3.794~-15 3.794~-15 8.326~-zn o . n o o ~ t n o  n.nooE+on 

U-233 I . ~ o ~ E - I ~  1.206~-ii 2.645~-16 O.OOOE+OO n.nooE+oo 
Th-230 3.918E-12 3.918E-12 8.597E-17 0.000Ei00 0.000Et00 

U-234 8.540E-08 8.540E-08 1.874E-12 0.000Ei00 0.000Ei00 
U-235 9.867E-10 9.86lE-10 2.165E-14 0.000EiOO 0.00OE+O0 

'The S u r f a c e  Soil is the t o p  layer of s o i l  within the user specified mixing zone/depth 
- 
Concentrations in the media occurring in pathways that a r e  suppressed are  calc,dlated using the c u r r e n t  i n p u t  parameters, 
i.e. using parameters appear ing  in the input screen when the pathways a r e  active. 

Concent : Combined Upper A r e a s  and f i l t e r  Bed Areas Resident F a r m e r  [all pathways) 
F i l e  : c a m b i n e d ~ u p p e r ~ a r e a s _ a n d _ f l l t e r b e d _ a r e a s _ a l l ~ p ~ t h ~ ~ ~ ~ . r a d  

IRESRAD, Version 6.3 T* Limit = 180 days 11/19/2007 23:ol Page 9 

Concentration of radionuclides in foodstuff medla 
at t = 1.0nn~ta1 yea r s*  

Radio-  
Nuclide 

A c - 2 2 7  
Am-241 
C 0 - 6 0  
ci-137 
Eu-152 
E.2- 154 
Gd-152 
Np-237 
?a-231 
Fb-210 

W 

0 
rE 



PJ-238 ~ . O O O E + O O  2.950~-03 2.963~-03 2 .566E-03  2.965~-03 1.675~-04 1.636~-06 n .nnoE+oo  O . ~ ~ O E + O O  
Pu-233 0.000Ei30 1 . 0 2 0 E - 0 1  1.025E-01 1.026E-31 1.026E-01 5.794z-03 i.660E-05 0.000Ei00 0.000Et00 
~ ~ - 2 4 1  n .oncE+oo  5.6345-01 5.659~-01 5.6i7~-01 5.663~-01 3.199~-02 3 . 1 ~ 5 ~ - 0 4  O . ~ U O E + O O  o . n o o ~ + o o  

s r - 9 0  o.nooE+oo 1.276~t01 I . Z ~ ~ E + O I  1.278EiOl 1.276~iai ~ . I I ~ E + ~ o  1.446~+00 o . n o o ~ + n n  O.OOOE+OQ 

U-233 ~ . O O O E + O O  3.i79~-11 3.033~-11 3.538~-11 3.5432-11 3.384~-12 4.784~-12 O . ~ O O E + O O  o . n o o ~ + o n  

Ra-226 0.000E100 2.257E-13 2.281E-13 2.166E-13 2.200E-13 i.154E-14 1.4353-14 O.OODEtO0 0.000E+00 

Th-229 0.000Et00 3.867E-15 3.821E-15 3.992i'-15 4.053E-15 2.291E-I6 1.183E-17 0.000E+00 0 . 3 0 0 E t 0 0  
Th-230 U.OOOEi00 3.9613-12 3 . 3 4 4 E - 1 2  4.040E-12 4.081E-12 2 . 3 0 8 2 - 1 3  1.172E-14 0.000Ei00 0.000Ei00 

U-234 0.000Ei00 2.132E-07 2.140E-37 2.ll5E-07 2.125E-07 1 .936E-08  3 . 2 6 3 s - 0 8  0.000Ei00 0.000E+00 
U-235 O.OOOE+OO 2.463E-05 2.472E-09 2.442E-05 2.455E-09 2.236E-IO 3.770E-I0 0.000Et30 3.000Ei00 

'Concentrations a r e  at COnSUmptiOn time and ~nclude radioactive decay and i n g r o w t h  d u r l n g  storage time. 
- 
for livestock fodder, consumption time 1s t minus meat or milk storage tune. 

Concentrations in the m e d l a  occurring in pathways that are suppressed are calculated u s l n g  the current input parameters, 
1.e. uslng parameters appearing in the input Screen when the pathways are  active. 

Concent : Combined Upper Areas and Filter Bed Areas Resident Farmer ( a l l  pathways] 
File : c o m b i n e d _ ' ~ p p e r ~ a r e a s _ ~ " d ~ ? ~ l t ~ ~ ~ b ~ d ~ ~ ~ ~ = ~ ~ ~ l l ~ ~ ~ t h ~ ~ ~ ~ . ~ ~ d  

IRESRAD, Version 6 . 3  Tk Limit = 180 days  11/19/2007 23:01 Page 10 

Concentration of radionuclides in environmental media 
at t = 3.000Ei01 years 

Contaminat- Surface Air Par -  Well Sur face  
ted Zone Soil" ticulate water water 

Nuclide pCi/g pCi/g pCi/m"*3 pCi/L pa/?. 
Radio- 

~ c - 2 ~ 7  2.369~-13 2.369~-13 5 . 1 9 8 ~ - 1 8  ~ . ~ O O E + O O  O.OOOE+OO 
An-241 1.845E-01 1.845E-01 4.3485-06 0.000Ei00 0 .000E+00  
Co-60 1.2913-04 1.291E-04 2.832E-09 0.000Ei00 0.OOOEtOO 
Cs-137 1.274Et00 i.274E100 2.795E-05 0.000Ei00 0.000Ei00 
Eu-152 3.146E-02 3.146E-02 6.903E-07 0.000E+00 0.000Ei00 
E"-154 1.315E-03 1.315E-03 2.886E-08 0.00flEt00 0.000EiOfl ~~ ~~ 

Gd-152 4.075E-15 4.075E-15 8.941E-20 0.000Ei00 0.000E+00 
NP-237 1.695~-06 1.695~-06 3.72o~-ii 0.03oEtao o . o o a ~ + n n  
Pa-231 9.226~-13 9.226~-13 2.024~-17 ~ . Q O O E + O O  O.OOOE+OO 
Pb-210 2.884E-14 2.884E-14 6.329E-19 0.000Ei00 0 . 3 0 0 E i 0 0  
P . ~ - 2 3 8  2.514E-03 2.514E-03 5.515E-08 0.000Ei00 0.000Ei00 
Pu-239 1.018E-01 1.018E-01 2 . 2 3 3 E - 0 6  0.000Ei00 0.000Et00 

U-233 i.niiE-10 1.07iz-10 2.35iz-ii o . n n o ~ + o o  O . ~ O O E + O O  
L - 2 3 4  2 .286E-07 2.286E-37 5.Gli;E-12 0.300Ei00 0.000Ei00 
3-235 2.857E-09 2.857E-09 6.265E-14 0.000Ei00 0.000Et00 

*The Surface Soil 1s the top layer o f  Boil within the user  specified mixing zone/depth 
___ 

3 
4 
m 

% 



ConcentIations in the media occurring i n  pathways that are  suppressed a r e  calculated >sing the current inpu: parameters, 
1.e. u s i n g  parameters appearing in the lnpJt s c r e e n  when the pathways are actlve. 

C3ncent : Combined Upper A:eas and Filter sed Areas Resident Farmer ( a l l  pathways1 
F i l e  : c o m b i n e d ~ u p p e ~ ~ a r e a s ~ a n d  ~ i i l t e r ~ b e d ~ a r e a s ~ a l l ~ p a t h w a y s . r a d  

1RESaD. Version 6.3 T? L i m i t  = 180 days 11/19/2007 23:OI Page 11 

Concentration ai radioniiclides i n  foodstuif medla 
at t = 3.000Ei01 years '  

Drinking 
water 

Nonleafy L e a f y  
Vegetable Vegetable 

p C i / k g  pCi/kg 

6.009E-13 5.942E-13 
1.847E-01 1.855E-01 
1.033E-02 1.033E-02 

Fodder Meat Milk Fish Cr'Jstacea 
Milk 

pCi/kg pCl/kg pCi/L pCi/kg pCi/kg 

6.204E-13 1.261E-14 3.051E-15 0.00OE+00 O . 0 0 O E t O O  

Radio- 
Nuclide p C i / L  pCi/kg 

Ac-221 
Am-241 
Co-60 
Cs-131 

0.000Ei00 
0.000Ei00 
0.000E+00 

6.115E-13 
1.856E-01 

5.103Ei01 

3.311E-03 
1.020E-14 

I . o ~ ~ E - o ~  

I.ROIE-OZ 

1 . 8 5 6 E - 0 1  5.244E-03 2.049E-04 0.000Et00 0.000Ei00 
1.033E-02 1.534E-02 1.265E-03 3.000Ei00 0.000Et00 
~ . o ~ ~ E + o I  i.~31r+o2 2.752~toi O . O O ~ E + ~ D  o . n m ~ + u u  
7.886~-02 4.218~-02 I . O O ~ E - O ~  n.noo~+no n.oooE+on 

5.096Ei01 5.096Ei01 
o.oonE+on 7 . 8 6 8 ~ - 0 ~  i . 8 8 3 ~ - 0 ~  
0 . 0 0 O E i 0 0  3.290E-03 3.296E-03 
0.000EiO0 1.019E-14 1.021E-14 
S.OOOE+00 

Eu-152 
Eu-154 
Gd-152 
Np-231 
Pa-231 
Pb-210 
Pu-238 

3.297E-03 1.164E-03 4.195E-05 0.000E+00 0.000E+00 
1.021E-14 5.464E.-15 5.198E-11 0.000Ei00 0.000Et00 
3.3?8~-05 3.140~-06 1.353~-08 U.OOOE+OO o.onn~+on 3.387E-05 3.391E-05 3.313E-05 

9.143E-12 
3.030E-13 

9.20YE-12 9.230E-12 
2.Y36E-13 2.890E-13 

9.174E-12 5.40lE-12 4.892E-15 0.000E+00 0.000Et00 
3.050E-I? 2.868E-14 9.389E-15 0.000Et00 0.000Ei00 
2.529E-03 1.42%-04 1.396E-06 0.000Ei00 0.000E+00 
1.024~-01 s.iei~-03 5.652~-05 O . O O O E + O O  O.OOOE+OO 

o . n n o ~ + n o  ~~ ~ 2.51lE-03 2.528E-03 
0.000Ei00 1.01YE-01 1.024E-01 
0.000EiO0 2.149E-01 2.159E-01 
0.000E+00 5.789E-I2 5.810E-12 
0 . 0 0 0 E t 0 0  

2.530E-03 
1.024E-01 
2.166E-01 
5.713E-12 
7.531Ei00 
1.03lE-13 
3.31lE-11 

Pu-239 
Pu-241  
Ra-226 
sr-90 
Th-229 
Th-230 
U-23?  
11-234 
U-235 

2.161E-01 1.220E-02 1.192E-04 0.000Ei00 0.000Ei00 

1.520Ei00 4.1Y2E+00 8.522E-01 0.000Ei00 0.000Ei00 
5.742~-12 4.607~-13 3.884~-13 o.onoE+on O.OOOE+OO 

1.043~-13 5.892~-15 2.9ifi~-ifi o . n n n ~ + n n  n . n n u ~ + n n  0.000Ei00 
0.000E+00 
0.000Et00 

1.024E-13 1.023E-13 
3.285E-ll 3.289E-11 

~~~ ~ ~~~ ~~ ~ ~~ ~~ ~~ 

3.328E-11 1.880F-12 9.303E-14 0.000E+00 0.000E+00 
2.845E-10 2.546E-11 4.153E-11 0.000E+00 0.000Ei00 
5.119E-07 5.203E-08 8.145E-08 0.000Ei00 0.000Ei00 
1.144E-09 6.501E-10 1.093E-09 0 . 0 0 0 E + 0 0  0.000Ei00 

2.836E-10 
5.710E-07 
7.133E-09 

= 
'Concentrations are a t  consumption time and include radioactive decay a n d  Ingrowth d u r i n g  s t o r a g e  time. 
For livestock fodder, consumption time is t m i n u s  meat or milk storage tlme. 

Concentrations in the media o c c ' ~ r r i n g  i n  pathways that a r e  suppressed a r e  calc2lated using the current input parameters, 
1.e. using parameters appearing 13 the input screen when the p a t h w a y s  are ac t i , i e .  

Concent : Combined 3pper A r e a s  a n d  F ; l t e r  Bed Area5 Resident Farmer (all pathwaysi 
File : combined ~ u p p e r _ a r e a s _ a n d _ E i l t e r b e d _ a r e a s a l l _ p a t h w ~ ~ ~ . ~ ~ ~  

IRESRAD, Vers ion  6.3 Tb Limit = 180 days 11/19/2001 23:Ol Page 12 

Concentration of : ad ion .dc l ides  in environmental media 
at t = 1 . 0 0 3 E ~ 0 2  y e a r s  

Centaminat- S u r f a c e  Air Par- Well Surface 
t e d  zone S o i l '  ticulate water water 

2 Radio- 
% Nuclide pCl/g pCi/g pCi/m+*3 pCI/L PCI/L 
.I 
'0 



Co-60 1.289E-08 1.289E-08 2.828E-13 3.000Ei00 O.OOOEt00 
CS-137 2 . 5 2 3 E - 0 1  2.523Z-01 5.536E-06 0.000Ei00 0.000Et00 
EU-152 8.221E-04 8.2215-04 1.804E-08 3.0002+00 0.000Et00 
Eu-154 5.278C-06 5.278E-06 1.158E-10 0.000Ei00 0.000Ei00 
Gd-152 i.lO6E-15 5.lOFE-15 1.120E-19 0.000Et00 0.0003+00 
Vp-237 5.237E-06 5.237E-06 1.149E-10 0.000Ei00 0.000FiOO 
?a-231 9.444E-12 9.444E-12 Z.fl79E-lh 7.lh6F.-l3 1 ~ 7 2 h F - 1 4  

~ ~~ 

Pb-210 2.127E-12 2.127E-12 4.6675-11 0.000Ei00 0.000Ei00 
~ ~ - 2 3 8  1.441~-03 i.441~-03 3.163~~18 O.OOOE+OO O.DOOE+DO 
Pu-239 1.013E-01 1 . 0 1 3 E - 0 1  2.222E-06 0.000Et00 0.000Ei00 
Pu-241 7.364E-03 7.364E-03 1.616E-01 0.000Ei00 0.000Ei00 
Ra-226 4.405E-12 4.405E-12 9.666E-17 0.000E+00 0.000Et00 
sr-90 3.935E-03 3.935E-03 8.634E-08 2.505E-01 6.033E-03 
Th-229 3.493E-12 3.493F-12 7.hh4E-17 ? hi5F-14 h 794F-11 

~~~~ ~ .. .- .. ~ ~~ 

Th-230 2.812E-10 Z.812E-10 6.170E-15 8 .686E-12  2.092E-13 
11-233 1 . 0 6 3 E - 0 9  1.063E-09 2.333E-14 1.639E-08 3.948E-10 
U-234 5.140E-07 5.140E-07 1.128Z-11 1.4JSE-05 3.553E-07 
U-235 8.437E-09 8.437E-09 1.851E-13 1.838E-07 4.427E-09 

'The Surface  S o i l  is the top layer of soil within the user specified r n l x i n g  rone/depth 
- ___ 

Concentrations in the media occurring in pathways that are suppressed are calculated u s i n g  the current input parameters, 
1 . e .  using parameters appearlng in the input screen when the pathways are a c t l v e .  

Concent : Combined Upper Areas and Filter 9ed Areas R e s i d e n t  Farmer ( a l l  pathways) 
File : c o m b i n e d ~ , ~ p p e r _ a r e a s ~ a ~ d ~ i ~ l t ~ ~ ~ b ~ d ~ ~ r ~ ~ ~ ~ ~ l l ~ p ~ t h ~ ~ y ~ . ~ ~ d  

lRESRAD,  Version 6 . 3  TLI Limit = 180 days 11/19/2007 23:Ol Page 13 

Concentration of radionuclides in ioodstuii rnedla 
at t = 1.000Ei02 years' 

Fish Crustacea Drinking Nonleafy Leafy Fodder Fodder Meat Milk 
Water Vegetable Vegetable Meat  Milk 

Radio- 
Nuclide pCi/L p C l / k q  pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Ac-22J 4.432E-13 1.373E-11 1.4265-11 1.458E-11 1.460E-11 1.725E-13 7.141E-14 1.600F-13 1.066E-11 
Am-241 O.OOOEi00 1.714E-01 1.1222-01 1 . 7 2 3 E - 0 1  1.722E-01 4.865E-03 1.901E-04 0 .000EtO0  0 . 0 0 0 E i 0 0  
Co-60  0.000E+00 1.031E-06 1.031E-06 1.039E-06 l.03lE-06 1.5312-06 1 . 2 6 3 E - 0 7  0.000Et00 0.000Ei00 
Cs-137 3.000Ei00 1 . 0 0 9 E i 0 1  1.009E+OI 1.0115+01 1 . 0 0 9 E i 0 1  2.437Ei01 5.450Ei00 0.000Ei00 0 . 0 0 0 E + 0 0  

Ea-154 0.000Ei00 1.320E-05 1.322E-05 1.328E-05 1.323E-05 7.077E-06 1.683E-07 0.000Ei00 3.000Et00 
Gd-152 O.COOEi30 1.277E-14 1.2802-14 1.2802-14 1.280E-14 6.847E-I5 6.514E-17 0.000Zt00 0.000Et00 

Pa-231 7.271E-13 9.470E-11 9.5712-11 9.641E-11 9.650E-11 5.656E-11 5.257E-14 1 . 9 3 3 2 - 1 3  2.0042-12 
Pb-210 0.000Ei00 2.143E-ll 2.129E-11 2.175E-11 2.178E-11 2.053E-12 6.794E-13 0.000Ei00 0.000EiOO 
Pu-238 0 . 0 0 0 E i 0 0  1.4435-03 1.450E-03 1 .451E-03  1.450E-03 8.193E-05 8.004E-07 0.000E+00 0.000E+00 

3 Pu-239 0.000Ei00 1.014E-01 1.0182-01 1.019E-01 1.OlYE-01 5.7565-03 5.623E-05 0 . 0 0 0 E i 0 0  C.000Et00 
oi: 
0 
oc 
0 

~"-152 O.OOQE+OO 2.0565-03 Z . O ~ O E - O ~  2.066~-03 2.061~-03 I . I O Z E - ~ ~  2.622~-05 O.OOOE+OO n.oooE+oa 

~ p - 2 3 7  O . O O O E + C O  1.041~-04 1.048E-04 1.046~-04 1.047E-04 9.731~-06 4.188~-0e O.OOOE+OO O.QOOE+OO 

~ ~ - 2 4 1  O.OOOE+OO 7.373~-03 i.406~-03 7.430~-33 7.41:~-03 4.186~-04 4.089~-06 o . o o o ~ + n n  O.OOOE+OO 



Ra-226  0 . 0 0 0 E 1 0 0  1.760E-13 1.762E-13 1.754E-10 l.75hE-10 1.413E-11 1.186E-11 0.000Ei00 0 . 0 0 3 E 1 0 0  
sr-30 2.505E-01 1.276Z100 1.608Ei00 1.642Ei30 1.640Ei00 i.D08E+00 2.644E-01 3.620E-01 6.033E-01 
Th-229 3.077E-14 3.5I4E-12 3.571E-12 3.924E-12 3.931E-12 2.074E-13 1.060E-14 7.071E-14 3.507'2-13 
Th-230 9.048E-12 2.867E-10 2.984E-10 3.293E-10 3.296E-10 1.682E-11 8.623E-13 2 . 1 5 0 E - 1 1  1.081E-13 
U-233  1.639E-08 8.323E-09 2.980E-08 3.2082-08 3.219E-08 1.202E-09 2.954E-09 3.943E-09 2.366E-08 
U-234 1.475-05 6.377E-06 2.571E-05 2.791E-05 2.795E-05 9 . 8 3 0 E - 0 7  2.493E-06 3.551E-06 2.130E-05 
L'-235 1 . 8 3 8 E - 0 7  8.453E-08 3 . 2 5 5 E - 0 7  3.526E-07 3.532E-37 1.271E-08 3.183E-08 4 .424E-08  2.654E-07 

*Concentrations a re  at consumption time a n d  include rzdioactive decay and ingrowth during storage time. 
___ 

For livestock iodder, consumption time 15  t minus meat or milk storage tlme. 

C o n c e n t r z t i o n s  in the media occurring in pathways that are suppressed a r e  calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

C o n c e n t  : Combined Upper Areas and Filter Bed Areas Resident Farmer (all pathways] 
File : combined-upper ~ areas~and~filter_bed~areas_allpathways.rad 

1RESW.D. V e r s i o n  5.3 T* Limit ~ 180 days 11/19/2007 23:01 Page 14 

Concentration of radionuclides in environmental medla 
a t  t = 3.000EiOZ years 

Contaminat- Surface  
l ed  Zone S O l l '  

Radio- 
Nuclide pCi/g pci/g 

A c - 2 2 7  5 .69RE-11  5.699E-11 
Rm-241 1.242E-01 1.242E-01 
Co-60 4.78ZE-20 4.182E-20 
Cs-137 2.469E-03 2.469E-03 
Eu-152 2.469~-08 2 . 4 6 9 ~ - 0 ~  5 . 4 1 8 ~ - 1 3  o . n n o ~ + o n  n.nooi.+nn 

Air Par -  well S u r f a c e  
ticulate water water 

pCi/m'*3 pci/L pCi/L 

1.251E-15 2.5.53E-11 6.147E-13 
2.726E-06 0.000E+00 0.000E+00 
1.049E-24 0.000Ei00 D.OOOEt00 
5.418E-38 0.000Ei00 0 . 0 0 0 E i O f l  

~~ ~ ~~ ~~ ~~~~~~ 

Eu-154 7.5GGE-13 7.50OE-13 1.6452-11 0.DOOEtOO 0.000Ei00 
Gd-152 5.067E-15 5.067E-I5 1.112E-19 0.000Ei00 0.000Ei00 
Np-237 1.108E-05 1.108E-05 2.431E-10 3.312E-04 7.975E-06 
Pa-231 6.83EE-11 6.838E-11 1.500E-15 2.576E-11 6.203E-13 
Pb-210 5.526E-11 5.526E-11 1.213E-15 9.452E-12 2.276E-13 
Pu-238 2.943E-04 2.943E-04 6.457E-09 0.000Ei00 0.000€+00 
~ - 2 3 9  9 . 9 7 8 ~ - 0 2  Y . ~ ~ R E - o ~  2.1891-3fi o . n n o ~ + n n  n . n n m + o n  

~~ ~~ 

Pu-241 4.8115-07 4.811E-07 1.056E-11 0.000€+00 3.000Ei00 
Ra-226 1.056E-11 7.C56E-11 1.548E-15 1.132E-ii 2.727E-14 
Sr-90 1.985E-05 1.985E-05 4.3555-10 1.264E-03 3.0432-05 
Th-229 5.8712-11 6 . 8 7 1 E - 1 1  1.508E-15 1.583E-11 3.811E-13 
Th-230 1.302E-09 1.30ZE-09 2.85BE-14 2.747E-10 6.615E-12 
U-233 6.144E-09 6.144E-09 1 . 3 4 8 E - 1 3  4.544F-37 1.094E-08 
U-234 5.226E-07 5 . 2 2 6 E - 0 7  1.147E-11 3.861E-05 9.298E-07 
U-235 1.838E-08 1.838E-38 4.034E-13 1.050E-06 2.529E-08 

'The S u r f a c e  Soil is the top layer of soil within the u s e r  specified rnixlng ioile/deprh 

Concentrations in the media occurring in pathways that a r e  suppressed are c a l c u l a t e d  uslng the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. W 

r2 
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Concent : Combined Upper Areas and Filter Bed A r e a s  Resldent Farmer 1211 pathways) 
File : conbined~..~pper_areas~and ~ f i l t e r ~ b e d ~ a r e a s ~ a l l _ p a t h w a y o . r a d  

Concentration af radionuclides in foodstuff media 
at t = 3.000Ei02 years* 

RC-227 
An-241 
C 0 - 6 0  
Cs-137  
Eu-152 
Eu-154 
Gd-152 
Np-237 
Pa-231 
Pb-210 
Pu-238 
Pu-239 

D r i n k i n g  Nonleafy L e a f y  Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Mezt Milk 

pCi/l pCi/kg pCl/kg pCilkg p C i / k g  pCi/kg pCl/L pCl/kg pCi/kg 

2.553s-11 1 . 5 2 0 Z - 1 0  1.851E-10 1.910E-10 1.911E-10 1.558E-12 8.618E-13 9.218E-12 6.143E-10 
0 . 0 0 0 E i 0 0  1.244E-01 1.249E-01 1.250E-01 1.250E-01 3 .531E-03  1.380E-04 0.000Ei00 0.000Ei00 
o . o o n E + o o  3.826~-18 3.826~-18 3.854~-18 3.827~-18 5.682~-18 4.681~-19 n.aonE+aa O.OOCE+OO 
0.000€+00 9.818E-02 9.819E-02 9.89ZE-02 9.880E-02 2.386E-01 5.335E-~02 0.000E+00 0.000Et00 
0 . 0 0 0 E i 0 0  6.176E-08 6.187E-08 6.206E-08 6 . 1 8 9 E - 0 8  3.311E-08 7.815E-10 0.000Et00 O.OOOF+OO ~ 

0.000€+00 1.876E-12 1.879E-12 1.888E-12 1.880E-12 1.006E-12 2.392E-14 0.000Ei00 0.00OEi00 
0 .000E+00  1 . 2 6 7 E - 1 4  1 . 2 7 O E - 1 4  1 . 2 7 0 E - 1 4  1.2105-14 6.744E-15 6.464E-17 0.000Ei00 0.000Et00 

2.582i-11 6.93OE-10 1.271E-10 7.354E-10 7 . i 5 6 E - 1 0  4.275E-10 4.038E-13 6.304E-12 6.884E-11 
3.312~-04 3.366~-04 1.710~-04 8.223~-04 R . Z Z ~ F - O ~  7.8n1~-05 5 . 1 8 8 ~ - 0 7  2 . 3 9 2 ~ - 0 4  3.190~-03 

9.451E-12 5.585E-10 5.688E-10 5.778E-10 5.7815-10 5.420E-11 1.830E-11 G.821E-11 2.214E-11 

0.000Ei00 9.990E-02 1.004E-01 1 . 0 0 4 E - 0 1  1.004E-01 5.672E-03 5.541E-05 0.000E+00 0.000Ei00 
D.OOOE+OO 2.946~-04 z.959~-04 2.962~-04 2 . 9 6 1 ~ - 0 4  1.673~-05 1.634~-07 o.oom+no O . ~ O O E + O O  

Pu-241 0.000E+00 4.81lE-07 4.839E-07 4.854E-07 4.R49F-07 2.775E-08 7 617E-10 O.ODOE+OO O . O O f l E + O O  ~~ ~ . ~~~ ~~ ~ ~~ ~ ~~ ~~ 

Ra-226 1 . 1 3 3 E - 1 2  2.822E-09 2.825E-09 2.821E-09 2.822E-09 2.272E-10 1.90lE-10 1.368E-12 6.842E-12 
sr-90 1.264E-03 6.434E-03 8.110E-03 8.282E-03 8.211E-03 5.085E-03 1.334E-03 1.826E-03 3.044E-03 
Th-229 1.554E-11 7.489E-11 5.569E-11 1.077E-lO 1.077E-1U 4.391E-12 2 . 3 3 1 E - 1 3  3.83CE-11 1 . 9 1 l E - 1 0  
T h - 2 3 0  2.7565-10 1.404E-09 1 . 7 6 8 E - 0 9  1.888E-09 1.889E-09 8.051E-11 4.149E-12 6.630E-10 3.317E-09 
U-233 4.544E-07 1.724E-07 7.678E-07 8.394E-07 8.396E-07 2.819E-08 J.311E-08 1.094E-07 6.568E-07 
U-234  3.861E-05 1 . 4 6 5 E - 0 5  6.525E-05 7.137E-05 7.136E-05 2.395E-06 6.219E-06 9.298E-06 5.579E-05 
u-235 1.050~-06 4.088~-01 i.?a5~-06 1.95a~-ofi i.950~-06 6.606~-08 I . J O ~ E - O ~  2.529~-07 1.517~-06 - ___ 
'Concentrations are at consumption time and include radioactive decay and ingrowth during s t o r a g e  time 

For livestock fodder, consumption time 1s t minus m e a t  oi m i l k  storage time. 

C o n c e n t r a t i o n s  in the media occurring i n  pathways t h a t  are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing 12 t h e  i n p u t  screen when the pathways are ac t ive .  

Concent : Combined Upper Areas a n d  Filter Bed Areas Resident Faimer ( a l l  pathways1 
File : iombi"ed_upper_areas_andiilte;_bed_areasall~pathways.rad 

1PCSPAD. version 6.3 T1? Limit = 180 days  iiii9/zaoi z3:ni page 16 

Concentration Of r a d i o n u c l i d e s  in environmental media 
at t = i.noo~i03 years  

Contamlnat- S u r f a c e  A I T  Par- we11 Surface 
ted  Zone S O l l '  tlculate water water 

R a d i c -  ___- 
N d c l i d e  pCi/g pCi/g p C i / r n * ' 3  p C i / L  pci/L 

2 .A=-227 3.990~-10 3.993~-10 8.756~-15 2.634z-10 fi.344~-12 
% ~ m - 2 4 1  4.025~-02 4.025~-02 8.831~-07 n . n m + n o  O.QOOE+OO 
co 
N 



C3-60 0.000Ei30 0.000Ei00 O.@COE+GG 3.000Et00 O.@GGE+OO 
CS-137 2.231E-10 2.231E-13 5.027E-15 3.000Et00 0.000Et30 
Eu-152 3.666E-24 3.666E-24 8.045E-23 0.000E+00 0.000Ei30 
E"-I54 8.114E-37 8.114E-37 1.780E-41 0.000Ei00 0.000Fi00 ~~~ ~~ 

Gd-152 4.836E-15 4.836E-15 1.061E-13 0 . 0 0 0 E i 0 0  0.000Ei00 

Pa-231 4.162E-IO 4.16ZE-10 3.133E-I5 2.241E-10 5 . 3 3 7 E - 1 2  
~p-237 I . ~ I ~ E - o ~  i.r119~-n5 Z . Z ~ ~ E - I O  4.452~-04 I . ~ ~ Z E - U ~  

Pb-210 6.181E-10 6.181E-10 1.356E-14 8.467E-10 2.033E-11 
Pu-236 l.13lE-36 1.131E-06 2.482E-11 C.000Zi00 0.000EiGU 
Pu-239 3.480E-02 3.480E-02 2.080E-06 0.000Ei00 0.000Ei00 
~ ~ - 2 4 1  I . O ~ ~ E - Z I  i.oes~-zi ?.IRoF-?~ n.nnnE+nn o.nnoi-+on ~ ~~~~~ ~~ ~ ~~~~ ~~ ~~~~~~ .~ 
Ra-226 6.488E-10 6.488E-10 1.424E-14 5.423E-11 1.307E-12 
sr-90 1 .810E-13  1.810E-13 3.971E-18 1 . 1 5 3 E - 1 1  2.775E-13 
Th-229 8.194E-10 8.134E-10 1.738E-14 2.848E-10 6.853E-12 
Th-230 2.714E-03 2.714E-03 5.356E-14 7.931E-10 1.910E-I1 
U-233 1.368E-08 1.368E-08 3.001E-13 1.131E-06 2.723E-08 
U-234 5.984~-08 5.984~-08 I . ~ I ~ E - I Z  5.049s-06 i.z16~-07 
U-235 2.625~-08 2.625~-08 5.760~-13 I . ~ ~ R E - o ~  4.330~-08 

*The Surface Sail 1 s  the top layer of soil within the user Specified m2ning zone/depth 

Concentrations i n  the mediz occurring in pathways that are suppressed are calculated using the Current input parameters, 
1.e. using parameters appearing in the input screen when the pathways are active. 

Concent : Combined Upper Areas and Filter Bed Areas Resident Farmer (all pathways] 
File : c o m b l n e d ~ u p p e r ~ a r e a s _ a n d _ i i l t e r b e d a r e a s a l l ~ ~ ~ t h ~ ~ y ~ . ~ ~ d  

IRESRAD, Version 6 . 3  T% Limit = 180 days i1/19/2007 23:oi Page 17 

Concentration of radionuclides i n  foodstuff media 
at t = I.OGOEi03 years '  

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crus tacea  
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCl/kq pCi/kg pCi/kg pCi/kg pCl/kg pCi/L pCi/kg pCi/kg 

Ac-227 2 . 6 3 4 E - 1 0  1.033E-03 1.436E-03 1.430s-03 1.490E-03 1.083E-11 6.47ZE-12 9.513E-11 6.340E-03 
Am-241 0.000Et00 4.030E-02 4.048E-02 4.050E-02 4.050E-02 1.144E-03 4.470E-05 0.000E+00 0.000Ei00 
co-60 0.000Et00 0.003Ei00 0.000Ei00 O . @ @ @ E + O O  0.000Ei00 0.000Ei00 0.000E+00 0.000E+00 0.000EiU0 
Cs-137 0.000Et00 3.164E-03 3.165E-39 9.177Z-03 9.166E-09 2.213E-08 4.343E-03 0.000E+00 0 . 0 0 0 E i 3 0  
Eu-I52 0.000Et00 3.171E-24 9 . 1 8 7 E - 2 4  3.2165-24 3.131E-24 4.91EE-24 1.163E-25 0 . 0 0 0 E i 0 0  0.000EiDO 
Eu-I54 0.000Ei00 2.023E-36 2.033E-36 2.0422-36 2.034E-36 1.088E-36 2 . 5 8 8 E - 3 8  0 . 0 0 0 E i 0 0  0.000Ei00 
Gd-152 0.000EiUU 1.210E-14 1.212E-14 1.212E-14 1.212E-14 6.484E-15 6.169E-17 0.000E100 0.000Et00 
Np-237 4.459E-04 3.585E-04 3.424E-04 1.012E-03 1 . 0 1 2 E - 0 3  9.617E-35 6.593E-07 3.216E-04 4.283E-03 
Pa-231 2.242E-10 4.241E-03 4.537E-09 4.573E-03 4.580E-39 2.654E-09 2.436E-12 5.415E-11 5.947E-10 
Ph-210 8.466E-10 6.438E-03 7.583E-33 7.789"'-03 7.730E-09 7.072E-10 2.620E-13 6.113E-03 2.038E-09 
Pu-238 3.000Ei00 1.133E-06 1.138E-06 1.133E-06 1.138E-36 6.430E-38 6.282E-13 0.000Ei00 0.000Ei30 
Pu-239 ~.o3nz+nn 9.491E-oi 3.534~-32 3.5392-02 9.539E-32 5.389~-03 5.264~-05 ~ . O G ~ E + O O  O . O O O E + ~ O  
~ ~ - 2 4 1  3.030s+oo :.OEEE-ZI I.O~IE-ZI I . ~ ~ ~ E - z I  i . n 9 2 ~ - ~ 1  6.156~-23 6.025~-25 ~ . ~ o ~ E + o o  o.non~t3n 
R2-226 5.423s-11 2.537E-08 2.605E-08 2.605F-08 2.605E-38 2.098E-39 l.766E-03 6 . 5 3 8 E - 1 1  3.269E-IO 



Th-230 7.932E-10 2.99ZE-09 4.043E-09 4 . 1 8 0 E - 0 9  4.180E-19 1.683E-10 8.590E-12 1.910E-09 9.55OE-U9 
U-233 1 . 1 3 1 Z - 0 6  4 . 2 4 1 3 - 0 7  1.906E-06 2.085E-06 2.085E-06 6.977E-08 1.814E-07 2 . 7 2 3 E - 0 7  1.634E-06 

U-235 1.798E-06 6.8J0E-07 3.043E-06 3.326E-06 3.326E-06 1.119E-07 2.902E-07 4.330E-07 2.598E-06 

'Concentrations are a t  consumption time and include radioactive decay and lngrowth during storage time. 

2-234  5.050E-06 1.895~-36 8.511~-06 g.ii0~-06 9.308~-06 3.113~-07 ~ . O P ~ E - O J  i.z16~-06 7.297~-06 

- ~ 

For livestock fodde r ,  consumption time 1s t minus meat o r  m i l k  storage tlme. 

Concentrations in the media o c c . ~ r r l n g  in pathways that a r e  suppressed a r e  calculated u s i n g  the current inpst parameters ,  
1 . e .  using paramcters appearing in the input s c r e e n  when the pathways are active. 
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File 

a-1 
0-1 
B-1 

2 
6 
13 
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16 
17 
18 
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26 
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Dose Conversion Factor (and Rela ted l  Paramete- Summary 
F i l e :  FGR 1 3  MORaIDITY 

Paramete r  
~~ 

Dose conversion factors f3r inhalation, m r e r n / p C i :  
Ac-29J+D 
Am-241 
Co-60 
CS-l?l+c 
Eu-152  
Eu-154  
Gd-152 

current 
V a l u e  

6 . 7 2 4 ~ + 0 n  
4 . 4 4 0 E - 0 1  
2.150E-04 
3.190E-05 
7 . 2 1 0 E - 3 4  
2.860E-01 
2.4302-01 

6 . 7 0 0 E i 0 0  
4.4402-01 
2.190E-34 
3.190E-05 
2.2101-04 
2.860E-04 
Z . 4 3 f l E - 0 1  

parameter 
Name 

DCFZ 
DCFZ 
DCFZ 
DCFZ 
DCF2 
DCFZ 
DCFZ 

1) 
21 
31 
4) 
51 
7) 
8) 



8-1 I Pi0-23JtD 

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

E - 1  
a - i  
a - i  
8-1 
B - 1  
9-1 
0-1 
8-1 
3-1 
8-1 
B - 1  
8-1 
B-1 

D - 1  
D - 1  
D-1  
D - 1  
D - 1  
D-1 
D-1 
D - 1  
D - 1  
D - l  
D - 1  
D - 1  
D-1 
D - 1  
D - 1  
D-1  
D- 1 
D - 1  
@-1 
D - l  
D - 1  
D-1 

Food t r a n s f e r  facto:s: 
Ac-227+D , plant/soil concentration r a t i o ,  dimensionless 
Ac-?27+D , beef/livestock-lntake r a t i o ,  lpCi/kgl/ ( p C i / d )  
A c - 2 2 7 t D  , milk/livestock~intake ratlo, I p C l / L ) /  l p C i / d )  

P a - 2 3 1  
Pb-ZlO+D 
PJ-238 
P u - 2 3 9  
Pu-241  
P u - 2 4 1 t D  
R a - 2 2 6 i D  
S r - 9 0 i D  
Th-Z29+D 
Th-230  
U-233  
U-234 
U-235+@ 

Dose conversion factors f o r  ingestion, rnrern/pCi: 
A c - 2 2 7 i D  
A m - 2 4 1  
Co-60 
C s - l 3 7 + D  
Eu-152 
Eu-154 
Gd-152 
Np-237+D 
P a - 2 3 1  
P b - 2 l O i D  
Pu-238 
PU-239 
P u - 2 4 1  
Pu-241+D 
R a - Z Z E t D  
Sr-9OID 
T h - 2 2 9 i D  
T h - 2 3 0  
U-233 
U-234 
U-235tD 

5.430E-0: 

2 . 3 2 0 E - 0 :  
3 .920E-0 :  
4 .290E-01  
8.250E-0: 
8.254E-0: 
8.594E-3: 
1 .306E-0 :  
2.169€+0( 
3 . 2 6 0 E - 0 1  
1.350E-01 
1.320E-01 
1 . 2 3 0 E - 0 1  

i . z a o z + o (  

1 . 4 0 0 E - 0 2  
3 .640E-01  
2.690E-OE 
5 . 0 0 0 E - 0 5  
6.480E-OC 
9 . 5 5 0 E - 0 t  
1 .61OE-04  
1 . 4 4 4 E - 0 3  
1.060E-02 
7 . 2 7 6 E - 0 3  
3.20OE-02 
3 . 5 4 0 E - 0 3  
3 . 8 4 0 E - 0 5  
7 .157E-05  
1 . 3 Z I E - 0 3  
1 . 5 2 8 E - 0 4  
1 .027E-03  
5.4aOE-04 
? .  a 9 0 ~ - 0 4  
? . 8 3 0 E - 0 4  
1 .673E-04  

1.sonE-nj  
1.000E-05 
'.0002-05 

Paae 

5 . 4 0 3 E - 0 1  
I . 2 8 0 E + 0 0  
1 . 3 6 0 E - 0 2  
3 . 9 2 0 E - 0 1  
4 . 2 9 0 E - 0 1  
8.250E-03 
8 . 2 5 O E - 0 3  
8.58OE-03 
1 .300E-03  
2 . 1 5 U E i 0 0  
3 . 2 6 0 E - 0 1  
1 . 3 5 0 E - 0 1  
1 . 3 2 0 E - 0 1  
1 . 2 3 O E - 0 1  

1 . 4 1 0 E - 0 2  
3 . 6 4 0 E - 0 3  
2 . 6 9 0 E - 0 5  
5 . 0 0 0 E - 0 5  
6 . 4 8 0 E - 0 6  
3.55OE-Oh 
1 . 6 1 0 E - 0 4  
1 . 4 4 0 E - 0 3  
1 . 0 6 0 E - 0 2  
5 . 3 7 0 E - 0 3  
3.200E-03 
3 . 5 4 0 E - 0 3  
5 . 8 4 0 E - 0 5  
5 . 8 4 0 E - 0 5  
1 . 3 2 0 E - 0 3  
1.42OE-04 
1 . 5 3 0 E - 0 3  
j . 4 8 0 E - 0 4  
I .  890E-04 

1 . 6 6 0 E - 0 4  
I .  a 3 0 ~ - 0 4  

i . i O 0 E - 0 3  
!.000E-05 
? .  00OE-05 

DCFE( 9) 
DCFZI 1 3 )  
DCF2l 11) 
DCF2( 1 2 )  
DCFZI 1 4 1  
DCFZI 1 5 )  
DCF2I 16) 
DCF2I 1 7 )  
DCFZI 181 
DC€2( 1 9 )  
DCFZI 2 0 )  
DCFZI 211 
DCF2l 22) 
DCF2I 2 3 )  

DCF3I 1) 
3CF31 21 
X F 3 (  3 )  
X F 3 (  4 )  
X F 3 I  5) 
X F 3 (  7) 
JCF3 I 8 )  
X F 3 I  91 
X F 3 l  10) 
X F 3 l  11) 
X F 3 I  1 2 )  
JCF3(  1 4 1  
J C F 3 l  15) 
JCF3I  1 6 1  
XF31  1 7 1  

X F 3 (  191 
JCF3I 201 
) C F 3 (  21) 
X F 3 l  2 2 )  
X F 3 1  231 

I C F ~ I  l a )  

'TF( 1.1) 
I T F (  1 , 2 1  
ITFI  1 . 3 )  



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

0-34 
0-34 

0-34 
D-34 
D-34 

0-34 
0-34 

0-34 
D-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 

D-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 
D-34 
D-34 
0-34 
n-34 
0-34 

Am-241 , plant/soll concentration r a t i o ,  dimensionless 
Am-241 , beef/llveitock-lntzke ratlo, lpCi/kgl/lpCi/dl 
Am-241 , mil~/llvest3ck-intake rZt13, lpCi/Ll/ lpCi/di 

Co-60 
Co-60 
Co-60 

Cs-137iD 
cs-137+~ 
Cs-i37+D 

Eu-152 
Eu-152 
Eu-152 

Eu-I54 
Eu-154 
Eu-I54 

Gd-152 
Gd-I52 
Gd-152 

Np-237+0 
Np-Z31+D 
Np-231iD 

Pa-231 
Pa-231 
Pa-231 

Pb-ZlOiD 
Pb-210iD 
Pb-Z IO+D 

Pu-238 
Pu-238 
Pu-238 

Pu-239 
Pu-239 
PU-239 

Pu-241 
PU-241 
?u-241 

V e r S l o n  

, plant/soil concentratlon ratio, dimensionless 
, beef/livestock-intake ratio, lpCi/kgl/ lpCi/dl 
, milk/livestock-intake :atio. ( P C L / L I  / ( p C i / d l  

, plant/soil concentrztion ratio, dimensionless 
, beef/livestock-intake ratio, IpCi/kgl/ (pCi/d) 
, 7lilk/livestock-intake ratio, lpCi/Ll/ I p C d d I  

, plant/soil concentration ratio, dimensionless 
, heefllivrstack-intake r a t i o ,  lpCi/kg) / (pCi/d) 
, milk/livestock-intake ratio, lpCi/L! / (pCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/livestock~intake r a t i o ,  lpCi/kgl / l pCi /d l  
, milk/liuestack~intake ratio, IpCi/LI / lpCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratio, lpCi/kgl / (pCi/di 
, milk/livestock-intake ratio, lpCi/i)/lpCi/dl 

, plant/soil concentration r a t i o ,  dimensionless 
, beef/livestock-intake ratio, lpCi/kq) / (pCi/d) 
, milk/lLvestock-intake ratio, (pCi/L) / lpCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livestock~intake ratio, lpCi/kgi/(pCi/d) 
, milk/livestock-intake ratio, lpCi/Ll / (pCi/d) 

, plant/soil concentration r a t i o ,  dimensionless 
, beefllivestock~intake ratio, lpCi/kql/ l pCl /d l  
, milk/livestock~intake ratio, lpCi/L) / lpCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/livest3ck-intake ratio, lpCi/kqi / (pc i  / d i  
, milk/livestock~intake ratio, ( p C i / : . l /  IpCiidI 

, plant/soil concentration ratio, dimensionless 
, beef/liuestock~intaks ratio, IpCi/kqI / ( p C i / d )  
, milk/livestock-intake :atlo, (pCi /Ll / ( p c i i d l  

, plant/soi: concentration ratio, dimensionless 
, beef/live5tock-intake ratio, lpCi/kql/ lpCi/dl 
, ailk/livestock~intaks r a t i o ,  lpCi/L) / i p C i / d )  

11/30/%007 1 2 :  6.3 T% Limit = 180 d a y s  I R E S ? P  

73 
4 

1.000E-03 
5.000E-35 
2.30OE-06 

8.000E-02 
2.000E-02 
Z.OO0E-03 

4.000E-02 
3 . 0 0 0 E - 0 7  
8.000E-03 

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

2.5OOE-03 
2.000E-03 
5.000E-05 

2.500E-03 
2 . 0 0 0 E - 0 3  
2 . 0 0 0 E - 0 5  

2.000E-02 
1.000E-03 
5.000E-06 

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

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

i.000E-03 
1.000X-04 
1.000E-06 

1.300E-03 
1.000E-04 
1.000E-06 

1.030E-03 
1 . 0 0 3 E - 3 4  
1.300E-06 

Paae 4 

1.000E-03 
5.003E-35 
L .  0 0 0 E - 0 6  

8 . 0 0 0 E - 0 2  
2.000E-02 
2.000E-03 

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

2 . 5 0 0 E - 0 3  
2.000E-03 
5.000E-05 

2 . 5 0 0 E - 0 3  
2 . 0 0 0 E - 0 3  
5.000E-05 

2 . 5 0 0 E - 0 3  
2.0OOE-03 
2.000E-05 

2.000E-02 
1 . 0 0 0 E - 0 3  
5.UUOE-06 

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

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

1.000E-03 
1.000E-04 
1.030Z-06 

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

I . 0 0 0 E - 0 3  
1.00OE-04 
I , 0 0 0 E - 0 6  

RTFi 2 . 1 1  . .  
RTFI 2.2) 
R T F I  2,31 

RTFI 3.11 
RTFI 3,21 
RTFI 3 . 3 )  

RTF( 4 , 1 1  
P T F (  4.21 
RTFI 4.31  

RTFI 5.1) 
RTFI 5,21 
RTFI 5,3! 

RTFI 1.1) 
RTF( 7 . 2 )  
RTFI 7 . 3 )  

RTFl 8.11 
RTFI 8.2) 
RTFI 8.31  

RTFI 9 , l l  
RTFI 9,21 
RTFI 9,31  

RTFi 10.11 . . .  
RTFI 10.21 
RTF( 10.31 

RTFI 11,ll  
R T F (  11.2) 
RTFI 1 1 . 3 )  

RTF( 12,11 
RTFI 12.2) 
RTFI 12.31 

RTF( 14.1) 
RTFI 14.21 
R T F (  14.31 

RTFI 1 5 . 1 1  
RTFI 15,Zl 
RTFI 1 5 , 3 1  
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0 
' lenu 

0 - 3 4  
0 - 3 4  
0 - 3 4  
c - 3 4  
0 - 3 4  
0 - 3 4  
0 - 3 4  
0-34 
D-34 
0 - 3 4  
0-34 
D-34 
0-34 
0-34  
D-34 
0-34 
D-34 
DE34 
0 - 3 4  
0 - 3 4  
0-34 
0-34 
0-34 
0 - 3 4  
0 - 3 4  
D-34 
0-34 
0-34 
D-34 
0-34 
0 - 3 4  

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

% D-5 
2 D-5 

m 
m 

Flle: fGR 13 MORSIDITY 

parameter 

Pu-241iD 
P u - 2 4  I + D  
Pu-241+0 

R a - 2 2 6 + D  
Ra-226iD 
Ra-226+D 

S r - 9 0 + D  
Sr-90iD 
Sr-90iD 

Th-229tD 
Th-229tD 
Th-Z29+D 

Th-230 
Th-230 
Th-230 

U-233 
U-233 
U-233 

U-234 
U-234 
U-234 

U - 2 3 5 t D  
U-235+D 
UW235rD 

P l 0 a C C U m " l  
Ac-221iD 
Ac-Z27+D 

Am-241 
Am-241 

Co-60 
Co-60 

, plantisoil concentration ratio, dimensionless 
, beefilivesrock~intake r a t i o ,  lpCi/kgii lpCl/d) 
, milkilivestack~intake ratio, (pCI/Ll/(pCi/d) 

, plant/soil concentration ratio, dimensionless 
, beefilivestock-intake r a t i o ,  (pCiikgl/ (pCi/d) 
, milk/liuestock~intake ratio, IpCiiLI i ipCiid1 

, plantisoil concentration ratio, dimensionless 
, beef/livestock~intake ratio. lpCi/kqli (pCi/d) 
, milk/livestock-intake ratio, (pCiiL11 IpCiid) 

, plantisoil concentration ratio, dimensionless 
, beefilivestock-intake ratio, l p C i / k g l /  (pCiid1 
, milkilivestock-intake ratio, (pCi/LI I (pCi/dl 

, plant/soil concentration ratio, dimensionless 
, beefilivestock-intake ratio, (pCi/kgl /(pCl/dl 
, milkilivestock-intake ratio, (pCi/Lli ipCi/dl 

, plant/soil concentration ratio, dimensionless 
, beefilivestock~intake ratio, lpCi/kql / IpCiidl 
, milkilivestock~intake ratio, (pCiiLi i(pCiid1 

, plant/soil concentratlo" ratio, dimensionless 
, beefilivestock-intake ratio, lpCi/kgl/ ipCiid1 
, milk/livestock-intake T a t L O ,  (pCl/L) / (pCi/dl 

, plantisoil concentration ratio, dimensionless 
, beef/livestock~intake r a t i o .  ( p C i / k g l /  (pCi/di 
, milkilivestock-intake ratio, (pCi/Ll/IpCi/dl 

.ation factors, fresh water. L/kq: 
, fish 
, c r s s t a c e a  and mollusks 

, f i s h  
, crustacea and ~ o l l ~ s k s  

, fish 
, c ~ ~ s t a c e a  and mo11.Jsks 

, fish 
, crilstacea and nollusks 

c u r r e n t  
V a l u e  

1.000E-03 
1.000E-04 
1.0003-06 

4 , 0 0 0 E - 0 2  
1.000E-03 
i.non~-o3 

~ . O O O E - O ~  
1 . 0 0 0 E - 0 4  
5.000E-06 

1.000E-03 
1. 000~-04 
5.00o~-n6 

2.500E-03 
3 . 4 0 0 E - 0 4  
~ . ~ o o E - o ~  

2.5on~-03 
3 . 4 n o ~ - n 4  
6.000E-04 

2 . 5 0 0 E - 0 3  
3.400E-04 
6.000E-04 

3.000Ei01 
1 . 0 0 0 E i 0 3  

3 . 0 0 0 E i 0 2  
2.3002102 

1.000~-03 
1.000E-04 
1 .DOOE-06 

4 . 0 0 0 E - 0 2  

1.000E-03 
I. ~ O D E - O ~  

i.000~-04 
5.000E-06 

2 . 5 0 0 E - 0 3  
3 . 4 0 0 E - 0 4  
6.000E-04 

1.500Et01 
1 . 0 0 0 E + O 3  

3 . 0 0 0 E i 0 1  
I . ~ O O E + O ~  

3 . 0 0 0 E i 0 2  
Z . O O O E i 0 7  

2 . 0 0 0 E t 0 3  
1 . 0 0 0 2 1 0 2  

parameter 
Name 

RTFi 16.1) 
RTFI 1 6 . 2 1  
RTFI 16.31 

RTFI 17,11 
RTFI 17.21 
RTFi 1 7 . 3 1  

RTfi 18.11 
RTFI 18.21 
RTF( 18 .3 )  

RTF( 19,11 
RTFI 19.21 
R?Fi 1 9 . 3 1  

RTFI 20.11 
RTFI 2 0 . 2 1  
RTF( 20.31 

K?F( 21.11 
RTfi 21.21 
RTFi 2 1 . 3 1  

RTFI 2 2 . 1 1  
RTFI 2 2 . 2 1  
RTFI 22,31  

RTFI 2 3 , l l  
RTFi 2 3 . 2 1  
RTFi 2 3 . 3 )  

BIOFACi 1.11 
BIOFAC( 1.21 

B I O F A C I  2 , l l  
BIOFACI 2 . 2 )  

PIOFACI 3 . 1 )  
PIOFACI 3 .21  

P I O F A C I  4 , l l  
EIOFACI 4 . 2 1  
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0 
OI 
" ?o 

2 21011 
2108 
z10h 

0C+~000'0 
00+3000'0 
00+3000'0 
00+3000'0 
0@+3000'0 
OCi3000'0 
00iCIC00'U 
00iSOC0~0 
00+Z000'0 
00t3000' 0 
00t300O'O 
0Ot3000'0 
0013000'0 

00+9000'0 
0013000'0 
E0+3000'1 
20i3000'E 
zo+3oon.i 
lOt3000'E 
1013000'1 
00+3000'E 
00+3000'1 
00+?000'0 
10+3000't 
ZOt3000'1 
0013000-2 
b0+3000~1 

pasr, iov 
pas* 3"" 
pasn 20" 
pas" jou 
pas" iou 
pasn iou 
pasn 10" 
pasn 3"" 
pas" 30" 

ZO-ZOP5'S 
IO-3011'6 
10-3070'1 
EO-3061 'E 
20-300b'l 
10-3005'1 
OOt3OS5' 2 
EO-3069 '9 
10-~OOL'I 

f0t3000' I 
COt3000'E 
20i3b99'1 
20+3000~1 
10+39Lb'6 
1013000'E 
1013000'1 
00t3000 'E 
00+3000~1 
00*3000'0 
1013005'2 

pas" 20" 

00+3001'9 
50130lE'l 

IZ'CZ 13V.3018 1013000'9 
(I'CC 13Y3016 T0+3OOC'I 

IZ'ZZ )3YiJOIB 10+3000'9 
11'22 13VJ019 1013000'1 

12'12 13Y3OIE 1013000~9 

10+3000'9 
10+3000'I 

10+3000'9 

110.y 
ZTCX 
21011 
21011 
2108 
2108 
2108 



K O 1 3  
ROl3 
R 3 1 3  
R 0 1 3  
R013 
R 0 1 3  
R C 1 3  
R013 
R313 
R C 1 3  
R 0 1 3  
R 0 1 3  
R013 
R013 
R 0 1 3  
R013 

l R E S R l  

Cover  depth l m l  
Density of cover  material Iq/cm*'31 
Ccver depth e r o s i c n  rate ( m f y r l  
Density of contaminated zone lglcm**?l 
Contaminated z o n e  erosion r a t e  I m f y r l  
Contaminated zone total porosity 
Contzminated zone field capacity 
Contaminated zone  hydraulic conductivity Imiyrl 
Contaninated zone  b parameter 
Average a n n u a l  wind speed lmisecl 
aumidity in air lgim**31 
Evapotranspiration coefficient 
Precipitation Imfyrl 
Irrigation lmiyrl 
Irriaation mode 

0.000Ei00 
not used 
not used 
1.5OOEiOO 
0 . 0 0 0 E i 0 0  
4.000E-01 
2.000E-01 
2.270Ei02 
5.300Ei00 
2.000E+00 
not used 
5.000E-01 
9.700E-01 
2.000E-01 

Runoff coefficient 
v e r s i o n  6.3 T". Limit = 180 days l l / I  

Summary : Combined Upper Areas and Filter Bed Areas Recreationist 
File 

0 
Me"" 

R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R 0 1 4  
R 0 1 4  

R315 
R015  
R015 
R 0 1 5  

R016 
2 3016 
% R016 
'0 

: :ecreational ~ cua_and_fha.rad 

Slte-Speclfic 

Parameter 

Watershed area for nea rby  stream or pond Im**21 
Accuracy f o r  waterfsoil Computations 

Density of Saturated z o n e  Ig/crn**31 
Saturated zone  total porosity 
Saturated z o n e  effective poros~ty 
Saturated zone field capacity 
Saturated zone hydraulic conductivity Imfyrl 
Saturated zone hydraulic gradient 
Saturated zone  b parameter 
Water table drop rate lmiyrl 
Well pump intake depth (m below water table) 
"lodel: Nondispersion INDl or Mass-Balance IMBl 
Well pumping rate lm"3iyrl 

Number 
unsat. 
unsat. 
u n s a t .  
unsat. 
unsat. 
ilnsat. 
U"Sdt. 

of unsaturated zone strata 
zone 1, thickness l m l  
zone 1, soil d e n s i t y  igfcm"3l 
z o n e  1, total porosity 
z o n e  1, effective porosity 
zone 1, field c a p a c x r y  
zone 1, snil-specific b parameter 
zone 1, hydraulic conductivity I m i y r l  

Distribution coefficients for Am-241 
Contaminated zone lcm'*3/gl 
Unsatarated zone 1 Icm+'?/gl 

overhead 
2.0OOE-01 
2007 12:C 

rameter SL 
User 
Input 

not used 
not used 

not u s e d  
not used 
not used 
not u s e d  
not used 
not used 
not used 
n o t  used 
not "sed 
not used 
n o t  used 

not used 
n o t  used 
not used 
not used  
not used 
not "sed 
not used 
n o t  used 

8.400i103 
not u s e d  

0.000Et00 
1.530Z+00 
1.000E-03 
1.500€+00 
1.000E-03 
4.ODOE-01 
2.000E-01 
1.0305101 
5.300E+00 
Z.OOGE+OO 
8.000Ei00 
5.ODOE-01 
1.000Et00 
2.000E-01 
overhead 
2.000E-01 
Page 1 

ary lconti 

Default 

l.000E+06 
1.000E-03 

1.500Et00 
4.000E-01 
2.000E-Dl 
2.0OOE-01 
1.000Et02 
2 .OOOE-02 
5.300E+00 
1.000E-03 
1. OOOEiOl 
ND 
2.500EiOZ 

1 
4.000Ei0O 
1. 500EiOO 
4.000E-01 
2.000E-01 
2.003E-01 
5.300~+00 
1.000Ei01 

2.000EtOl 
2.000EiO1 

edi 
Used by RESRAD 

(If different from u s e r  input1 

~_. 
Romberg failures occurred 

COVER0 
DENSCV 
vcv 
DENSCZ 
VCZ 
TPCZ 
FCCZ 
HCCZ 
3C2 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
IDITCH 
RUNOFF 

WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIRWT 
MODEL 
u W 

NS 
Hl1) 
DENSUZ 11) 
TPUZlll 
CPUZ 11) 
FCUZI11 
B U Z l l i  
'ICCZI1i 

DCNUCC I 2 1 
DCNZCill 2, I1 



R016 

R016 

R016 
R016 
3016 
R016 
R016 
R016 

2016 
R016 
R016 
R016 
R016 
R016 

R016 
R 0 1 6  
R016 
9016 
R016 
R016 
lPESRi 
Summ, 
File 

a316 

n 
Me"" 

R016 
R016 
ROl6 
R016 
R016 
R016 

R016 
R 0 1 6  
R016 

R016 
R O l 6  
R016 
R016 
R016 

a 

Saturated zone I c m ' * 3 / q l  
Leach rate i l y r l  
Solubility constant 

Distribution coefficients for Co-60 
Contaminated zone Icm**3/gl 
Unsa tu ra t ed  zone 1 !cm'*3/gJ 
Sat'Jrated z o n e  !cm**3/gl 
Leach rate l / y r l  
Solubxlity constant 

Distribution coefticients €or Cs-137 
Contaminated z o n e  !crn**3/91 
Unsaturated z o n e  1 lcm*+3/gl 
S a t u r a t e d  zone lcm**3/gJ 
Leach rate (/yrJ 
Solubility constant 

Distribution coefficients for Eu-152 
C o n t a m i n a t e d  zone !cm+'3/gJ 
Unsaturated zone 1 I c rn**3 /g l  
Saturated l o n e  lcm**3/gl 
Leach r a t e  !/yrJ 
Solubilitv Constant 0. OOOEiOO 

Version 6.3 T% Limit = le0 d a y s  11/: 2007 1 2 : c  
: Combined Upper Area5 a n d  Filter Bed Areas Recreationist 
: recreational~cua~and~fba.rad 

not u s e d  

0.000Ei00 
o.oooE+nn 

5.50n~i02 
not u s e d  
n o t  used 

0.000Ei00 
0. OOOEiOO 

1.500Et03 
not used 
not used 

0.0@@E+00 
n.nooE+oo 

8.000Ei02 
not used 
not used 
0.000EiO0 

Site-Specific 

Parameter 

Distiihutlon coefficients for Eu-154 
Contaminated zone lcm'+3/91 
Unsaturated zone 1 Icm**3/gJ 
S a t u r a t e d  zone I c m * * 3 / g l  
Leach rate I/yrJ 
Solubility constant 

Distribution coefficients for P U - Z ~ E  
Contaminated zone  lcrn'*3/gl 
> " s a t u r a t e d  zone  1 (cm"3/gJ 
S a t u r a t e d  z o n e  lcm**3/gl 
Leach r a t e  ! / y r l  
Solubility constant 

Distribution coefficients for Pu-235 
C o n t a m i n a t e d  z o n e  icrn+'3/gl 
Unsaturated zone 1 I c m * * 3 / g l  
S a t u r a t e d  zone lcm**3/ql 
L e a c h  rate l / y r )  

e. ~OOE+OZ 

n.oonE+oo 

not used 
not used 

0.000Et00 

1.200Ei03 
Dot used 
not u s e d  

0. @00E+00 
o.oooE+nn 

1.000Ei03 
1.000Et03 
1 . 0 0 0 E + 0 3  
0.000Ei00 
0.000Ei00 

4.600Et03 

4.600Ei03 
4.600~+03 

0.000E+00 
0.DOOEIOO 

1.000Ei00 
1.000Et00 
1.000Ei00 
0.000E+00 
0.000Ei00 

~ a q e  e 

a r y  1CO"tl 

Default 

2.000~t03 
2 . 0 0 0 E + 0 3  
2.000Ei03 
0.000Ei00 
O.UUOE+OO 

..~ 
6.345E-06 
not used  

edl 
Used by RESRAD 

(If different from user input1 

~_. 
... 
..~ 

6.661E-05 
not u s e d  

... 

..~ 

..~ 
4.144E-05 
not used 

DCNiCS( 21 
ALEACt l !  2) 
SOLUBKI 21 

DCNUCC ( 3 1 
DCNUCUI 3 , 1 1  
DCNUCSI 31 
ALEACH( 3 )  
SOLUBKI 31 

DCNUCCI 41 
DCNUCUi 4.1) 
DCNUCSI 4 )  
ALEACHI 4 1  
SOLUBKI 4 )  

DCNUCC I 5 I 
DCNUCUI 5,11 
DCNUCSI 5) 
ALEACHI 5) 
SOLUBKi 5) 

parameter 
Name 

DCNUCC! 7) 
DCNUCUI 7,11 
DCNUCSI 71 
ALEACHI 1J  
SOLUBK! 71 

DCNUCCI121 
DCNUCU i 12,l) 
DCNUCS 1121 
ALEP.CH I12 J 
SOLilBK ( 1 2 1  

DCNUCC!14) 
DCNUCU I l 4 , l )  
DCNXSll4) 
ALEACH ! 1 4  1 



R016 

9316 
R016 

9016 
R016 

~ n i 6  

R016 

9016 
R016 
R016 
R016 

R016 
R016 
R016 

9 0 1 6  
R016 

~ n i 6  

9 0 1 6  

~ n i 6  

~ n i 6  

R016 
R016 

R016 
R016 

lRESR,  

Solubility constant 

Distribution coefficients for Pu-241  
Contaminated zone lcm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated z o n e  lcm'*3/gl 
Leach r a t e  l / y r )  
Solubility constant 

Distribution coefficients for S r - 9 0  
Contaminated zone Icm-*i/g) 
Unsaturated z o n e  1 lcm-"3/g) 
Saturated z o n e  lcm**3/ql 
Leach rate l/yr) 
Solubility constant 

Distribution coefficients for daughter Ac-227 
Contaminated zone lcm**3/gl 
Unsaturated zone 1 Icm"3ig) 
Saturated zone lcm**3/g) 
Leach r a t e  [ / y r )  
Solubility constant 

listribution coefficients for daughter Gd-152 
Contaminated zone lcm**3/q) 
Unsaturated zone 1 lcm**3/ol 

o.onnE+nn 

1.200Ei03 
not used 
not used 
n .  oaoE+on 
o.nonE+no 

~ . o n n ~ + n i  
n o t  usrd 

1.500Ei03 
n o t  u s e d  
not used 
0.0OOEtO0 
n.nnnE+nn 

Saturated zone (cm'*3/g) 
Leach rate ( l y r )  
Solubility constant 

Version 6 . 3  TY Limit = 1 8 0  days 1 1 i :  

F i l e  

- 
9016 
R016 
R016 
3 3 1 6  
R016 
RO15 

ROlF 
R016 
R016 
1 3 1 6  

Distribution coefficients for daughte: Np-231 
Contaminated zone lcm+*3/g) 
>"saturated z o n e  1 Icm"3ig) 
S a t u L a t e d  zone  (cm**3/91 
Leach rate l i y r )  
Solubility constant 

Distribution coefficients for dauqhter Pa-231 
Contaminated zone l cm ' *3 /g )  
Jnsaturated z o n e  1 lcm*'3/gl 
Saturated zone ( c rn ' *3 /q l  
Leach r a t e  ( l y r )  
Solubility constant 

8 . 0 0 0 E i 0 2  
not used 
not used 
n.onnE+oo 
n.onnE+nn 
2007 1 2 : I  

rameter SL 

I n p u t  
User 

2 . 5 n o ~ t n i  
not used  

nor. used 
o . o o o E + n o  
o .onoE+on  

n .nonE+oo 

2.000Et03 
z.non~io3 
2.000Ei03 
o.onnE+nn 
n .nnoE+on 

Z.000Ei01 

1.000EiOO 
n.nnoE+nn 
o.nnnE+nn 
Page 9 

a r y  Iconti 

Default 

1.000Ei00 
I .  o n o E + n o  
I .000E+00 
0.000EiOO 
o.onoE+no 

5 . 0 0 0 E i 0 1  
s . n n n F t o 1  

not used 

~.. 
... 
.~~ 

4.444E-05 
not used 

~~~ 

~.. 
... 

2 . 6 4 4 E - 0 3  
not used 

edl 
Used by RESRAD 

(If different from u s e r  input) 

~.. 
_.. 
..~ 

2.113E-03 
not used 

SOLU3K 1 1 4  

DCNL'CC 115) 
DCNUCU 115.1) 
DCNUCS I1 5 I 
ALEhCHI15) 
SOLUBK (15  1 

DCNUCC(181 
DCNUCU 1 1 8 . 1 )  
DCNUCS 118) 
ALEACH (18 1 
SOLUBK I1 8 

DCNUCC I 1) 
DCNVCUI 1 , l l  
CCNUCS1 11 
ALEACHI 1) 
SOLUBKI 1) 

DCNUCCI 8) 
DCNUCU( 8,1) 
DCNUCS I 8 1 
ALEACHI 8) 
SOLUBK( 81 

Pa ramete r 
Name 

DCNUCCI 9 )  
DCNUCU I 9 , 1  I 
DCNJCSI 91 
ALEACH1 9 )  
SOLUBKI 91 

DCNUCCI101 
DCNJCU I1 0,l) 

ALEhCH I10 1 
SOLJRK ( 1 0 )  

DCNUCS i 1 n 



1RESRAb. Version 6.3 Tb Limit ~ 180 days 11/: 
Summary : Combined Upper A r e a s  and Filter Bed Areas 

5.500~+32 
not used 
not used 
o.oouE+on 
0. OOOEcOO 

2007 12:[ 
Recreationist 

9.100Et03 
not used 
not used 
U.000EtU0 
0.000Ei00 

R016 
R016 
4316 
ROl6 
R016 
2015 

R016 
2016 
R016 
9016 
RU16 
R016 

R016 
~ 0 1 5  
R016 
R016 
R 0 1 6  
a016 

R016 
R016 
~ n i 6  
RU16 
R016 
R016 

RU16 
RU16 
3015 
R 0 1 6  
R016  
R016 

3.300Ei03 
not used 
not used 
0.000Ei00 
n.onaE+oo 

Distribution coefficients for d a u g h t e r  Fb-210 
Contaminated zone (cn'-i/ql 
Unsaturated zone 1 (cn**3lg) 
Saturated zone (cm"3/g) 
Leach rate [lyrl 
Solubility constant 

Distribution coefficients for daughter aa-226 
Contaminated z o n e  (cm**3/9) 
llnsatlirated zone 1 icm"3/9) 
Saturated zone Icrn**3/gl 
Leach rate ( / y r )  
Solubility constant 

Distribution corfflcients for dauqhter Th-229 
Contaminated zone (cm**3/q) 
Unsaturated zone  1 (cm**3/g) 
Saturated zone lcm"3/g) 
Leach rate l / y r l  
Solubility constant 

Distribution coefficients for daughter Th-230 
Contaminated zone  I c m ' * 3 / q l  
Unsaturated zone 1 (cm**i/ql 
Saturated z o n e  (cm"3/9) 
Leach rate i / y r 1  
Solubility constant 

Distribution coefficients for daughter U-233 
Contaminated z o n e  (cm'*i/g) 
Unsaturated zone 1 (crn**3/q i  
Saturated zone (cm**3/gJ 
Leach rate [/yr) 
Solubility c o n s t a n t  

3.300Et03 
not used 
not used 

0.000Ei00 
o.onoE+no 

1.500Ei01 
not used  
not used 

0.000Et00 
o.naoE+oo 

Site-Specific 

Parameter 

R016 
R016 
R016 
R 0 1 6  
R016 
R016 

Distribution coefficients for daughter U-234 
Contaminated zone [cm*'3/gl 
Unsaturated zone 1 (cm*-3/q) 
Saturated z o n e  (cm"3/g) 
Leach rate ( i y r l  
S o l u b l l l t y  constant 

2 m 
0 
iD 
P 

RC16 I DlStribUtion coe:ficients for daughter U-235 
R016 Contamlnated zone (cm**3/gl 

1 . 5 0 U E i 0 1  
not used 
not used 
O.OOOE+O0 
0.000E+00 

1 . 0 0 0 ? + U 2  
1.000Ei02 
1.000E+02 

1.000Ei01 
7. OOOEiOl 
7.000Ei01 
0.000Ei00 
0.000Et00 

6 . 0 0 0 ~ + 0 4  

6.noo~i04 
6.000Et04 

0.000E+00 
0.000Ei00 

a r y  (conti 

Default 

5.000Ei31 
5.300Ei01 

0.U00Ei3U 
~ . O O ~ E + Q I  

o.onoE+oo 

5.000E+01 

~~. 
~.. 
~.. 

1.616E-05 
not used 

.~~ 

.~~ 

.~~ 
3 . 5 1 6 E - 0 3  
not used 

ed) 
Used by RESRAD 

(If different from u s e r  input! 

~.. 
... 
..~ 

3.516E-03 
not used 

DCNUCC (111 
DCNUC3 Ill, 11 
DCN'JCS (11 l 
ALEACH(11) 
SOLUBK I1 11 

DCNUCC (171 
DCNUCU (17.11 
DCNUCS 1 1 7 )  
ALEACH 11 7 ) 
SOLUBK (171 

UCNUCC ( 19 J 
DCNllCU (19,l I 
DCNUCS ( 1 9 1  
ALFACH(19) 
SOLEBK 1191 

DCNUCC ( 2 0 )  
DCNUCU (20.11 
DCNUCS ( 2 0 )  
ALEACH (20 1 
SOLUBK (20 1 

DCNUCC 121) 
DCNUCU (21,l) 
DCNUCS (2 1 J 
ALEACH (21) 
SOLUBK(21) 

parameter 
N a m e  

DCNUCC(2ZJ 
DCN3CU ( 2 2 . 1 )  
DCNUCS (22) 
ALEACH 1 2 2 )  
S O L i J B K i 2 2 1  

DCNUCC ( 7 3 )  



R 0 1 6  
R0?6 
1316 
3016 

~ 0 1 7  
m i 7  
R017 
R017 
R017 
R017 
3017 
R017 
R017 
Roll 
ROl? 
R 0 1 7  
R 0 1 7  
P o l l  
R017 
R017  
R017 
R017  
R 0 1 7  
ROl? 
R 0 1 7  

R 0 1 7  
~ 0 1 7  
Rnii 
a017 
R017 
R 0 i 7  
ROl7 
R 3 1 1  
R017 
R017 
R 0 1 7  
R017 
Pull 

lRESIlE 

0.000Ei00 
1.920'2-02 
I.OOOEt00 

not used 
not u s e d  
not u s e d  
n o t  u s e d  
n o t  u s e d  
not used 
not u s e d  

not  used 
not used 

not 
not " s e d  

Jnsaturated zone  1 Icm ' *3 /91  
Satu :a ted  zone j~m**i/g/ 
Leach r a t e  l / y r l  
Solvbility constant 

Inhalation r a t e  Im**3/yrl 
Mass loadinq f o r  inhalation lg/rn**31 
Enposiire duration 
Shielding lactor, inhalation 
S h i e l d i n g  factor, external gamma 
Fraction of t i m e  spent i n d o o r s  
F r a c t i o n  of time spent o i l t d o o r s  Ion  Site 
Shape factor flag, external g a m m a  
R a d i i  of shape faczor array ( u s e d  if FS 

Outer annular r a d i u s  l m ) ,  ring 1: 
Outer annular r a d i u s  l m l ,  ring 2: 
Cuter annular radius l m l ,  ring 3: 
Cuter annular radius (ml, ring 4: 

Outer a n n u l a r  radius i l ,  ring 6: 
O u t e r  a n n u l a r  radius l m l ,  ring 1: 
Cuter annular r a d i u s  (m), ring 8 :  
Outer a n n u l a r  radius (mi, rinq 9: 
Outer annular r a d i u s  l m l ,  r i n g  10: 
Outer a n n u l a r  radius lml, ring 11: 
Outer annular radius ( m i ,  ring 12: 

Fractions of a n n u l a r  a r eas  within AREA: 

outer annuiar radius l m ) ,  ring 5 :  

Ring 1 
Ring 2 
Ring 3 
R i n g  4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
R i n g  9 
Ring 10 

Ring 12 
R i n g  11 

5.000E-01 
2.500E-01 
1 . 0 0 0 E i 0 0  

5.000Ei01 
7.01IEi01 
0.000E+00 
0 . 0 0 0 E + 0 0  
3.000Ei00 
0.000Ei30 
0.000Ei00 

0.00OEtOO 
o.onn~+oo 

o.noo~+on 
o . n o o ~ + o n  

- 1 1  : 

not used 

not used 
not u s e d  
not used 
not used 
n o t  used 

0.000Et00 

i.nno~+on 
2 . 7 3 2 E - 0 1  
0.000Et00 
0.000Ei00 
o.noo~+on 

not u s e d  

not used 
n o t  u sed  

not 
0.000Ei00 

0.000Ei00 
0 . 0 0 0 E i 0 0  

n.nnoE+nn 

version 6.3 T% L i m i t  ~ 1 8 0  days 1 1 / 3 h / 2 0 0 7  1 2 : O k  Page I I  ' 

F i l e  : r ec rea t iona l - cua -and- fba . r ad  

2 R018 
QS 3 0 1 8  

.~~ 
~~~ 

3.516E-03 
not u s e d  

DIET I l l  
DIET121 

Fruits, vegetables and grain consumption ( k g / y r l  not used  1.600Ei02 ~~~ 

Leafy vegetable consumption lkg/yrl not used 1.400Ei31 ~~. 

a r  AREA. 

DCNUCU l 2 3 , 1 1  
DCN'SCS 123) 
ALEACH ( 2 3  I 
SOLUBK ( 2 3  1 

INHALR 
MLINH 
ED 
SHF3 
SaFl 
FIND 
FOTD 
FS 

RAD-SHAPE ( 11 
RAD-SHAPE1 2) 
!L4D-SHAPE1 31 
RAD-SHAPE 1 4 1 
R A D  SHAPE1 51 . .  
RRDrSHAPE( 6 )  
RAD-SHAPE j 71 
RRD-SHAPE1 81 
RAD SHAPE( 51 

F R A C A (  11 
FRACA I 2 1  
FRACA( 3 )  
FRRCAI 4 1  
FRACA I 51 
FRACAI 61 
FRACA( 1 )  
FRACAI 8 )  
FRACAI 91 
FRACA I131 
F 9 3 C A ( l l l  
FRACA ( 1 2 )  

Si:e-Speciflc Farameter Summary (continuedl 
Used by RESRAD Parameter 

Parameter Input IIf different from user input1 1 N a m e  



R018 
RU18 
9016 
R018 
R018 
R018 
RU18 
3016 
ROl8 
R318 
R018 
RU:8 
a916 
R018 

a019 
RU19 
R019 
R019 
R019 

R019 
RU19 
R019 
PO19 
RU19 
R019 

R19B 
R19B 
R19B 
R198 
R19B 
3198 
R19B 
R19B 
9198 
R l 9 B  
R198 
R19B 

a019 

R ?  sa 
Rl9B 
R19B 
R19B 

C14 
C14 
c14 

Milk consumption (L/yrl 
Meat and poiltry COnSUmption lkglyrl 
Fish consumption lkg/yr! 
Cthe: seafood consumption (kq/yr! 
S o i l  ingestion rate ( g / y r l  
Drinking water intake (L/yrl 
Contamination ira7tion of drinking w a t e r  
Contamlnatioi iraction of ho.dseho1d water 
Contamination fraction of livestock water 
Contaminstion fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination friction of nilk 

Livestock fodder intake for meat Ikglday) 
Livestock fodder intake far milk (kg lday)  
Livestock water intake for meat (L/dayl 
Livestock water intake for milk iL/day) 
Livestock soil i n t a k e  ikg/dayl 
Mass loading for foliar deposition (q/m**3! 
Depth of soil mixing l a y e r  (ml 
Depth of roof5 (mi 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m'*21 
Wet w e i g h t  cxop y i e l d  f o r  Leafy 1 kg/m'*Z) 
Wet weight crop yield for Fodder (kg/m**Z) 
Growing Season for NO"-Leafy ( y e a r s )  

Growing Season io; Fodder (years! 
Translocation Factor for Non-Leafy 
Translocation Factor for L e a f y  
Translocation Factor for Fodder 
Ury Foliar Interception Fraction for Non-Leafy 
Dry Foliar Inteiception Fraction ior Leafy 
Dry Foliar Int~rceptmn Fraction for Fodder 
Wet Faliar Interception Fraction for Non-reafy 
Wet F o l i a r  Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation 

Growing Season f o r  Leafy (Yeais! 

c-12 concentration ~n water 13/cm'*3! 
C-I2 concentration iil contaminated s o i l  i g / g )  
F r a c t i o r i  of vegetation carbon from soil 
Version 6.3 TI.i Limit ~ 180 days Ill: 

not used 
not u s e d  
not u s e d  
not >used 
3.650E+01 
n o t  u s e d  
not used 
not u s e d  
not used 
not used 
not u s e d  
not u s e d  
not u s e d  
not used 

not used 
not used  
not used 
not used 
not u s e d  
not used 
1.500E-01 
not used 
not used 
not u s e d  
not used 
not "sed 

not used 
not Used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not u s e d  
not used 
not "sed 
not used 
not - x e d  
not u s e d  
not used  

not used 
not u s e d  
nct used 
2007 12:( l R E S R A  

QG 
0 
'0 
h 

9 . 2 0 0 E t 0 1  
6.300Ei01 
5.400E+03 
9.000E-01 
3.650Ei01 
5.1005CU2 

I 
1 

6.800Ei01 
5.500E101 
5.000E+01 
1.60UEi02 
5.000E-01 
1.000E-04 
1.500E-01 
9.UUOE-01 
1.000Ei00 
1. OOOEiOO 
l.@OOE+OO 
1.000E+00 

7.000E-01 
i.500~+00 ~ 

1.100Ei00 
1.70OE-01 
2 . 5 0 0 E - 0 1  
8.000E-02 
1. U00E-01 
1.000E+U@ 
I.OQOEiU0 
2.500E-01 
2 . 5 3 0 E - 0 1  
2.500E-01 
2.5OOC-01 
2.500E-31 
2.500E-01 
2.3003101 

Page 12  

DIET(31 
DIET141 
DIET(5) 
DIET(6I 
5011 
DWI 
FDW 
FHHW 
FLW I E 
FPLANT 
FMEAT 
FMILK 

1f15 
1f16 
1.w15 
LWIE 
LSI 
MLFD 
DM 
DROCT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

TE(31 
TIV (I! 
TIVIZI 
T I V ( 3 )  
RCRY (I! 
RDRY (21 
RDRY(3) 
RWET(I1 
RWZT (2) 
RWET(31 
WLAM 

C12WTR 
c12cz 
CSOIL 



0 
Menu 

C14 
C14 
c14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

Rn21 
R021 
R021 
R021 
R021 
R021 
R321 
R021 
R 0 2 1  
R021 
R021 
R021 
R 0 2 1  
R021 
R021 
RO21 
R021 

TITI. 
TITL 
TITL 

Site-Specilic 

Parameter 

Fraction of vegetation carbon from air 
C - 1 4  evasion l a y e r  thickness in sail (mi 
C-14 e v a s i o n  flux rate f rom 5 0 1 1  ( l / s e c l  
C-12 evasion f l u x  rate iron s o 1 1  ( l / * e c l  
Fraction of grain i n  beef cattle feed 
Fraction of g r a i n  in milk cow feed 
DCF correction iactoi for gaseo 'x  lorm of C14 

Storage times 01 contaminated foodstuffs (days): 
Fruits, non-lealy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder  

Thickness of building loundation (mi 
Bulk density Of building foundation (g/cm**3i 
Total porosity of the cover material 
Total porosity of the building foundation 
Volumetric water content of the cove: material 
Volumetric water content of the foundation 
Diffusion coelflcient for radon gas ( m / s e c l :  

in cover material 
in loundation material 
in contaminated zone 5011 

Radon vertical dimension of mining lml 
Average building air exchange rate I l / h r )  
Height of the building lrooml (m) 
Building iiterior area factor 
Building depth belcw ground s,s;face I m l  
Emanating power of Rn-227 gas 
Emansting power 0 5  Rn-220 gas 

Number cf graphical time points 
Maximum number of integration points lor dose 
Maximum number of integration paints lor risk 

ramecer hL 
User 
Input 

not used 
not used 
not used 
n o t  used 
not used 
no t  ased 
not used 

1.400Et01 
i.oonEton 
1.C00Ei00 
2.000Ei01 
7.000Ei00 

1. OOOEtOO 
7 . n o o E + o o  

1. nncE+oo 
4.500~+01 

not used 
not used 
not u s e d  
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
n o t  "sed 
n o t  used 
not .IS& 

3 2  
11 

751 

1KESRAD. ' J e r s ion  6.3 T* Limit = 1 8 0  days 11/30/2001 12:C 
Summary : Combined Uppar Areas and F i l t e r  sed Areas Recreationist 
File : recreational-cua~ and-fba.rad 

2 
OT 
h 

a r y  (conti 

D e f a u l t  

9.800E-01 
3.i100E-01 
7.000E-07 
1.00OZ:-10 
8 .03OE-01  
2.03 OE- 0 1 
0 . OOOEi 0 0 

I. 400~i01 
1 .  DOOE+OO 
1. OOOEiOO 
2. OOOEiOl 
7. OCOEiOO 

1.000E+00 
7 . o n o ~ + o n  

i.oonE+oo 
4.500~+01 

4.000E-01 
1. COOE-01 
5.000E-02 
3.000E-02 

Z.000E-06 
~ . o o ~ E - o ~  
2.000E-06 
2.000E+00 
1.000E-01 

~ 

?age 13 

Used by RESRAD 
different from u s e r  input1 

Parameter 
Name 

CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 
CO2F 

STOR-T ( 1 I 
STOR-T (2 1 
STOR-T ( 3 
STOR-TI41 
STOR-TI51 
STOP,-T(61 
STOR-T STOR-T 171 ( a i  

STOR-TI91 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PX20FL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
F A 1  
DMFL 
EMANA I1 1 
EXANA 12 1 

NPTS 
LYMAX 
KYMAX 
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Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr iract. mremlyr fract. 

Am-241 0.0002+00 0.'2300 0.000Ei00 0.0000 0.000Ei03 0.0000 0 . 0 0 0 E i 0 0  0.0030 0.000Ei00 0.0000 
Co-60 0.000EsOO 0.0000 D.OOOEIO0 0.0000 0 . 0 0 0 E i 0 0  3.0000 0 . 0 0 0 E i 0 0  0.0000 0 .000E+00  0.0000 
Cs-137 0.000Et00 0.3000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Eu-I52 0.000Ei00 0.0000 0 .000Et00  0.0000 3.000Et00 0.0000 0.000Ei00 0.0000 0.000€+00 0.0000 
Eu-154 0.000E+00 0.0000 0.300Ei00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 

Pu-239 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.003Ei00 0.0000 0.000Ei00 0.0000 
Pu-241 0 . 0 0 0 E + 0 0  0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.00OE100 0.0000 0.000Ei00 0.0000 
Sr-90 0.0130Ei00 0.0000 0.000Ei00 0.0000 0 .000E+00  0.0000 0.000Ei00 0.0000 0.00PE+00 0.0000 

T o t a l  0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.0OOEtOO 0.0000 0.000EiOo 0.0000 0.000Ei00 0.0000 

PU-238 O . O O O E + O O  o.0000 O . O O O E + O O  0.0000 O.OQOE+OO o.0000 o . n n o ~ t u o  o.0000 O.OO~E+OO o.0000 

- - 
O'Sum of ail water independent and dependent pathways. 
lRESRAD, Version 6.3 T* Limit = 180 days 11/30/2007 12:06 Page 18 
Summary : Combined Upper Areas and filter Bed Areas Recreatlonist 
F i l e  : recreational~cua_and_fba.rad 

mrem/yr  fract. 

0.030E+00 0.0000 
0.000EiOP 0.0000 
0 . 0 0 0 E + 0 0  0.0000 

0.000E+00 0.0000 
0.000Et00 0.0000 

0.000Ei00 0.0000 

T o t a l  Dose Contributions TD0SEii.p.t) f o r  Individual Radionuclides (i l  and Pathways lp1 
A5 mremfyr and Fraction Of T o t a l  Dose At t = 1.0OOEi01 years  

0 Water Independent Pathways !Inhalation excludes radon1 
0 Ground Inhalation Radon Plant M e a t  Milk 
Radio- 
Nuclide rnremlyr fract. rnrem/yr f r a c t .  mrern/yr fract. mrern/yr  fract. rn rem/yr  fract. mrem/yr  f r a c t .  

Rm-241 1.402E-04 0.0010 4.377E-04 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E + 0 0  0.0000 

Cs-137 1.284E-01 0.8978 3.163E-07 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Eu-152 1.147E-02 0.0802 1.132E-07 0.0000 O.OOOE+OO 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0300 
Eu-154 8 . 8 4 9 E - 0 4  0.0062 1.032E-38 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.0005+00 0.0000 0.000Ei00 0.0000 
Pu-238 8.52%-09 0.0000 6.785E-06 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E + 0 0  0.3000 
Pu-239 5.722E-07 0.0000 2.579E-04 0.0018 0.000E+00 0.0000 0.000Et30 0.0000 O.OOOE+OO 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Pu-241 1.020E-05 0.0001 5.797E-05 0.0004 0 . 0 0 0 E t 0 0  0.0000 0.0005+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Sr-90 1.947E-05 0.0001 3.239E-07 0.0000 0.000E+00 0.0000 0.00OEi00 0.0000 0.000€+00 0.0000 0.000EtOO 0.0000 

CO-60 5.131~-04 0.0036 Z . I ~ Z E - U ~  0.0000 U.OQOE+OO o.nooo O.OOOE+OO 0.0000 O.OOOE+OO O . O O D O  O.OOOE+QO o.oooo 

- - - 
~ ~ t a i  i.415~-01 0.9890 7.612~-04 0.0053 O.OOOF+OO 0.0000 O . O ~ O E + O O  o . o o n o  O.OOOE+OO 0.0000 o.oooe+nn o . o o o a  

n 
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides !i1 and Pathways !pi 

A s  m c e m i y r  and F r a c t i ~ n  of T o t a l  Dose At t = 1.030Z+01 years 
0 Water Dependent Pathways 
0 water Fish Xadon Piant Meat ?lilk 
Radio- 
Nuclide mrern/yr fract. m r e m l y r  fract. mremiyr  fract. m r e m l y r  iract. mrern/yr fract. rnrerniyr fract. 

h m - 2 4 1  0.000Ei00 0.0000 0.000Fi30 0.0000 0.0003+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0030 0.000Ft00 0.0000 
C O - 6 0  O.OOOE+OO 0.0000 O.OOOE+OO o.0000 O . O ~ O F + ~ O  o.oooo O.OOOE+UO o.oooa O . O D ~ E + O D  0.0000 O . O O ~ E + O O  o.oooo 

m r e d y r  ::act. 

1.016E-03 0.0059 
1.289E-03 0.0075 
1.511E-01 0.8779 
1.651E-02 0.0959 
1.531E-03 0.0089 
1.414E-05 0.3001 
5.116E-04 0.0030 
1.028E-04 0.0006 
2.923E-05 0.0002 

1.721E-01 1.0000 
- 

Soil 

m r e m f y ;  f r a c t .  

4 . 2 6 4 ~ - n 4  0.0030 ~~ ~~ ~~ 

3.169E-08 0.0000 
7.009E-05 0.0005 
3 . 4 4 4 E - 0 J  0.0000 
4.096t-08 0.0000 
6.581E-06 0.0000 
2.529t-04 0.0018 
5.676E-05 0.0004 
4.494E-06 0.0000 

8.176E-04 0 . 0 0 5 1  

All Pathways, 

nremiyr :;act. 

1.0045-33 0.0073 
5.131E-04 3 . 0 3 3 6  

5.ll3E-04 0.0036 



Pu-241 0.003Ei00 3.0000 0.000Ei30 0.0000 3.000Z+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0300 0.000Ei00 0.0000 3.000Ei00 0.0000 0.000E+03 0.0003 - - - - 
Total 0.000Ei00 0.0030 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 

O * S u m  of all water independent and dependent pathways. 
1RESRAD. Version 6.3 T* Limir = 180 days 11/30/2007 12:06 Page 19 

Sumnary : Combined Upper A r e a s  and Filter Bed Areas  Recreationist 
File : recreational~cua_and~rba.rad 

Total Uose Contrib,Jtions TDOSEii,p,tl f o r  Individual Radionuclides (11  a n d  Pathways (pl  
AS m r e m / y r  and Fraction Of Total Dose A t  t = 3.000Ei01 years  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground I n h a l a t i o n  Radon Plant Meat Milk 
Radio- 
Nuclide m r e m / y r  fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

A m - 2 4 1  1.35lE-04 0.0016 4.2392-04 0.0049 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
CO-60 3.691~-05 0.0004 1.562~-io 0.0000 O.OOOE+UO o.oooo ~ . o o o E + ~ ;  o.oooo O.OOOE+OO O.OOOO o . ~ ~ o E + ~ o  o.oono 

s r - x  1.147~-05 o.0001 1.908~-07 o.0000 O.OOOE+OO 0.0000 o.ooo~+on o.oooo o . o o o ~ + n o  o .oaoo  

Total 8.530~-02 0 . 9 8 ~ ~  7 . 5 1 1 2 - 0 4  0.0087 o. n o o ~ + o o  o.oooo O.OOOE+OO 0.0000 O . O O ~ E + O O  o.nooo 
- - - - 

0 
Total Dose Contributions TDOSEii,p,t) for Individual Radionuclides i i )  and 

As mrem/yr  and Fraction of Total Dose At t = 3.000Et01 years 
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide mrem/yr fract. rnrem/yr fract. mrem/yr  fract. mrem/yr fract. m r e m / y i  fract. 

Rm-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000i+00 0,0000 0.0OOEi00 0.0000 0.000E+00 0.0000 
Co-60 0.000Ei00 3.0000 0.003€+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 

5;l-i52 0.0OOEtOO 0.0000 0.000~100 0.0000 0.300Et00 3.0003 0.030Ei00 0.0000 0.300€+00 0.0000 
Eu-154 3.000Ei00 0.0000 0.000Ei03 0.0000 0.000;+00 0.0000 0.000E+00 0.0000 3.0305+00 0.0000 

CS-137 O . ~ ~ O E + O O  0.0000 n.oooEtoa o . o o o o  O.OOOE+OO o.oooo O . O U O ~ + ~ O  O . O O ~  O.OC~E+OD 0.3003 

0.000EiCiO 0.0000 - 
O . O ~ I O E + O O  0.0000 

Pathways (pi 

Milk 

1.249E-04 0.0009 
2.429E-05 0.0032 

1.431;-01 1.0000 

Soil 

6.783E-05 0.0008 
2.648E-06 0.0000 

7.857E-04 0.0090 

All Pathways' 

mrem/yr  fract. 

0.000E+00 0.0000 
3.000Et00 0.0000 
0.000Ei00 3 . 0 3 0 0  
0.000Ei00 0.0030 
O . O Q O E + O O  o . 0 0 0 3  

m r e m / y r  fract. 

9.725E-04 0.0112 
3.691E-05 0.0004 
8.3915-02 0.9317 
4.048E-03 3 . 0 4 6 6  
1.829E-04 0.0021 

PU-238 O . O O O E + O ~  0.0000 O.QOOE+OO o.oooo O.OOOE+OO n.nooo O.OOOE+OO 0.0300 C.OOOE+~O o.oooo O.OOOE+UO O . O Q D O  ~ . ~ ~ I E - u s  3.0001 
Pu-239 0.000Ei03 0.3000 0.300Ei00 0.0000 3.000E+03 0.0000 0.3002+00 0.0000 0.000Ei00 0.3000 0.000Ei00 3.0000 5.1062-04 0.0059 
P u - 2 4 1  0.000EIOC 0.0000 3.0002100 0.0000 0,3002100 3.3000 U.OOOEi00 0.3000 0.000E+00 0.0000 0.300E+00 0.0000 1.564E-04 0.0018 
~ ~ - 9 0  O . O O ~ E + ~ O  o.oooo O.OOOE+OO o.oooo O.OOOE+OO o.oooo O.OOOE+OO o.nnnn 1 ) . a o o r + 3 0  o.oooo O.OOOE+OO o.0003 i.43i~-ot. 0.30~2 

= 
Total 0.3005+00 0.3000 0.000Ei00 0.0000 0.000€+00 0.0003 0.000Ei00 0.0000 0.000E+00 0.0000 

0 * S m  of all water independent and dependent pathways. 
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V Summary : Combined Upper A r e z s  and Filter Bed Areas  Recreation~st n? 
Fils : recreational ~ c'm ~ and ~~ fba.rad 

0.000Ei00 3.0000 



Total Dose Contributions TDOSEli,p,tl for Individual Radlonuclldes 111 and 
AS rnrem/yr and Fraction of Total Dcse At t = 9.476Et01 years 

0 Water Independent Pathways Ilnhalatlon excludes radon1 
0 Ground Inhalation Radon Plant Meat 
Radio- 
Nuclide rnrern/yr fract. mrern/yr fract. mrem/yr fract. mrern/yr fract. rn:ern/yr fract. 

Am-241 1 . 2 2 4 E - 0 4  0.0062 3.815E-04 0.0193 O.OO@E+OO 0.0000 0.000Ei00 0.0300 0.300Et00 0.0000 
co-60 7 . 3 4 4 z - 0 9  0.0000 3.1082-14 0.0000 0.000~+00 0.0000 n.nnnr+nn n.nnon n.nnni.+nn n nnnn 

Pathways lpl 

Milk 

rnrern/yr fract. 

0.030E100 0.0000 
~ ~ .. ~ ~ . . ~ ~  .. ...... 0 . 0 0 3 E i 0 0  0.0000 

C 5 - 1 3 7  1 . 8 0 8 5 - 0 2  0.9138 5.297E-08 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Eu-152 l.390E-04 0,0070 1.372E-09 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.00OEi03 0.0000 
Eu-154 1.109E-06 0.0001 1.294E-11 0.0000 O.ODOEiO0 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Pu-238 4.351E-09 0.0000 3.461E-06 0,0002 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
P u - 2 3 9  5.688E-07 0.0000 2.563E-04 0.0130 0.000Ei00 0.0000 0.000EtOO 0.0000 0.000Ei00 0.0000 
Pu-241 2.2315-05 0.0011 7.009E-05 0.0035 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Sr-50 2.069E-06 0.0001 3.442~-08 o.uooo O.OOOE+OO o.oooa O.OOOE+OO 0.0000 O.OOOE+O~ O.OOOD - - - - 
Total 1.837E-02 0.5284 7.118E-04 0.0360 3.000E+00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 

0 
Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides (11  a n d  

AS mrem/yr and Fractlon Of Total Dose At t = 9.476Ei01 years 
0 Water Dependent Pa'Lhways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide rnrern/yr fract. rnrern/yr fract. rnremlyr  f r a c t .  mrern/yr :=act. rnrern/yr fract. 

m - 2 4 1  O.QOOE+OO o.oouo O.OOOE+OO 0.0000 Q.OOOE+OO 0.0000 o.oaa~+ao O.OOOO O.OOOE+OO o.oooo 
Co-60 0.000Ei00 0.0000 0.000EtOD 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Cs-137  0.000E100 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOE+OO 0.0000 

Soil 

0.000Ei00 0.0000 
0.000E+00 0.0000 
0.000Et00 0.0000 
O.OOOEiO0 0.0000 - 
0.000EtOO 0.0000 

PathwaxIs (p!  

Milk 

-~ 

rnrern/yr iract. 

4.536E-13 0.0030 
9.865E-06 0.0005 
4.175E-09 0.0030 
5.134E-11 0.0000 
3.356E-06 0.0002 
2.513E-04 0.0127 
6.828E-05 0.0035 
4.776E-07 0.0000 - 
7.053E-04 0 . 0 3 5 7  

All P a t h w a y s *  

rnrern/yr fract. 

0.00OEtUO 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 

rnrem/yr fract. 

8.763E-04 0.0443 
7.345E-09 0.0000 
1.R39E-02 11.9143 ~~ ~~~~ 

~ ~ . . . ~  .. ~ . . . ~ .  0.000Ei00 0.0000 1.350E-04 0.0073 
E"-154 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00OEi00 0.0000 0.000Ei00 0.0000 0.000€+00 0.0000 1.105E-06 0.0001 
Pu-238 0.000Et00 0.0000 0.000Ei00 0.0000 O.UUOEi00 0.0000 0.000E1-00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 6.822E-06 0.0003 
Pu-239 0.000E-100 0.0000 0.000Ei00 0.0003 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 5.081E-04 0.0257 
Pu-241 0.000Et00 0.0000 0.000Ei00  0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Sr-50 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . U 0 0 E t 0 0  0,0000 0.000Ei00 0.0000 

Total 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.U00E+00 0.0000 0.000Ei00 0.0000 
- - - - - 

O'Surn of a l l  water >"dependent and dependent pathways. 
1RESPAD. Version 6.3 T* Limit = 180 days 11/30/2007 12:06 Page 21 

S'anmary : Combined Upper Areas  a n d  Filter Bed Areas Recreationist 
File : recreational - c.Ja-and_fba.rad 

Total Dose Contributions TDOSEii.u,tl for Individual Radionuclides 1 1 1  and 

0 . o o n E t o o  o.0000 
0.000Ei00 0.0000 

0.000Ei03 0,0000 
- 

Pathwavs 101 

1.607E-04 0.0081 
2.581E-06 0.0001 

1.978E-02 1.0000 
- 

0 
0 Ground 
Radio- 
Ni;clide m r e m / y r  fract. 

Am-241 1.2135-04 0.0069 m 
0 - 0-60 3.585E-05 0.0000 
0 w 

2 

. . .  . .  
AS mrem/yr and Fraction of Total Dose At t = I.@OOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon ?lant Meat Vilk soli 

mrern/yr fract. mrern/yr fract. rnrem/yr  fract. rnrem/yr fract. rnrern/yr fract. mrern/yr  f r a c t .  

3.787E-04 3.0214 0.300E+00 0.0000 0.000Ei00 0.3000 0.000Ei00 0.0000 0.000E+00 3.0000 3.689E-04 0.0209 
1.5605-14 0.0000 0.000Ei00 0.0000 0.0002130 3.0003 0.300Et00 0.0000 0 . 0 0 3 E i 3 0  0.0030 2.2J6E-13 3.0000 



cs-137 I . ~ O I E - ~ Z  0 . 9 0 6 1  4.692~-08 3.0000 ~ . ~ Q O E + O O  o . o o o n  o . o o n ~ + o o  o . n o o n  o.nnoE+oo n . o u n n  n . o o o E + o n  n . o o o n  8.739E-06 0.0005 

l u - 1 5 4  7 . 3 3 8 ~ - 3 7  o.0000 B . ~ ~ I E - ~ Z  o.oooo O.OOOE+OO o.0000 O.OOOE+OO o.oooo o.ooax+oo O.OOOO O.OOOE+OO O.ODDO 3.3965-11 u . 0 3 n o  

P i i - 2 3 9  5.686~-07 o . o o n o  2.562~-04 n . 0 1 4 5  3 . o o o ~ i n o  n . 0 0 0 0  o . o o n ~ + n o  n . n n o n  n . o n n E + o o  o . o n o n  o . o n o ~ t 3 0  @ . o n o n  2.512~-04 0.0142 
Pu-241 2.218~-05 n.oni3 5.9582-05 n . o n 3 9  3.nOoEi00 n . o o n o  n .onox+oo n . o a n o  ~ . O O O E + O O  o . n o o o  o.onoE+oo o . n o o o  5.779~-05 0.0038 

PU-238 4.174E-09 0 . 0 0 0 0  3.32OE-06 0.0002 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 3.220E-06 0 . 0 0 0 2  

~ r - 9 0  i.8ni~-o6 o . o o n 1  2.9972-08 n . o o o o  o . o o o ~ t n n  o.oooo n . o o a E + n n  o . o n n o  o.ooo~too o . o n o o  n.onnE+oo c . o n o n  

Total I . ~ z ~ E - ~ z  0.9203 i.073~-04 0.0400 n . n o o E i 3 n  o.oooo 0 . 0 o o ~ i o n  o . o n n o  o . o o o ~ + n n  o.oooo o . o n n ~ + o o  n . 0 0 0 0  
___ - 

n 
Total Do58 Contributions TDOSEil,p,t) for Individual Radicnuclides lii and Pathways (pi 

A5 rnrern/yr and fraction o f  T o t a l  Dose At t = 1.000E+02 year5 
n Water Dependent Pathways 
0 w a t e r  Fish Radon Plant Meat Milk 
Radio- 
N u c l i d e  rnrern/y: fract. mrern/yr fract. rnrern/yr f r a c t .  mrem/yr f r a c t .  m r e m / y r  fract. mrem/yr fract. 

~ m - 2 4 1  o . o o n ~ + o o  o . o o o n  o . o o n ~ + n o  n . n o o o  O . ~ O O E + O O  o .oono  ~ . n o o ~ + ~ n  n .ooon  n.nooE+oo n . o n o o  n.onnE+oo o .nnno 
co-60 o . o o n ~ + n o  o .ooon  n .oonz+no o . n o o n  O.QOOE+OO o .nooo  n.oooE+on 3.nonn O.OOOE+OO n . 0 0 0 0  O.OOOE+OO n.oono 
cs-137 o . o n n ~ + n o  o .nooo  O.OOOE+OO o .nooo  a . n n o ~ + o n  o.0000 o . o n n ~ + o n  o .noon o . n o o ~ + o o  n . o o n o  o . o o a ~ + o n  n . o o o o  
E"-152 o . o n o ~ + o n  o . o o o n  n . n o o ~ i 0 0  o.nooo O.QOOE+OO o.noon o . o o o ~ + o n  o .nooo  o . o o o ~ + o n  o . o o n o  o . o o o ~ + n n  o . o o n o  
~ u - 1 5 4  a.ooot+oa O.OOGO O.OOOE+OD O.OGOO O.OOOE+OO n.oooo O.DOOE+OO o.nono u . o n o ~ + n n  o .oono  o . n o n ~ + n o  n .nooo 

7.002E-04 0.0396 

All Pathways' 

m r e m / y r  fract. 

~ ~~ ~ ~~ ~ 

Pu-238 0.000Ei00 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  0.000E+00 0 .0000  0.000E+00 0 . 0 0 0 0  6.543E-06 0,0004 
Pu-239 3 . n o o ~ + o o  o . o n o o  o . o o o ~ t o n  o.oonn n.onoE+no n . o o o n  o . n n o ~ + n o  o . n o o n  n . ~ ~ n E + o o  o . o o n o  o . n o ~ ~ + o o  o . o o o n  s . o 8 o ~ - n 4  0.0287 
Pu-241 0.0oo~too 0.0000 o . o o o ~ t o n  o.oonn n.oooE+no n . o o o n  o . n n o ~ + n o  o . n n o o  n.oooE+no 0.0000 n .onoE+oo  o.0000 1 . 5 9 5 ~ ~ 1 4  n.no9o 
~r-90 n .nooE+on  o . o n o o  o . o n o ~ + o o  n .0000  o . o o n ~ + n o  o . o n o o  o . o n n ~ + n o  o . o n o o  O.OQOE+OO o . o o o n  n.nnoE+on o .onon  2.247~-06 o.nnoi 

~ - - 
Total n .nooE+oo  o . o o n o  o.onoE+no o . o n o o  n .nonE+on  n . o o o o  n.oooEtno n . o o n o  0.03o~too n.unoo o . o n o ~ + o o  o . o n o n  

O'Surn of all water independent and dependent pathways. 
IRESRAD, Version 5.3 T* I.irnlt = 180 days 1 1 / 3 0 / 2 0 0 i  12:06 page 22 
Summary : Combined Upper Areas and Filter Bed Areas Recreationist 
File : r e c r e a t i o n a l _ c u a ~ a n d _ f b ~ , = ~ d  

n 
0 
Radio- 
Nuclide 

Am-241 
0-60 
cs-137 

~ 

Total Dose Contributions TDOSEl1,p.t) for Individual Radionuclides i i i  and Pathways ( p )  
AS mrem/yr and Fraction of T o t a l  Dose At t = 1.664Et02 y e a r s  

Water Independent Pathways (Inhalation excludes radon) 
Ground Inhalation Radon Plant Meat Milk 

mrern/yr f r a c t .  rnrem/yr f r a c t .  rnrern/yr fract. mrern/yr iract. rnrem/yr fract. rnrern/yr fract. 

i.091~,-04 0.0223 3.403~-04 n . 3 6 9 6  D . O O U E + O ~  n . o o o o  o . n o o ~ + o n  o.oooo o . n o n ~ + o o  n . 0 0 0 0  o . o n n ~ + o o  o . o n o o  
5.9n9~-13 o . n n n 3  2.501~-18 0 . 3 n o o  n.o00E+00 o . o n o o  n.oooE+on o . o o o n  o . n o o ~ + o o  o . o n o n  o . o n n ~ + o o  o . o n o o  
3.441~-03 0.7053 ~ . Q ~ C E - O ~  n . o o o o  o . o o o ~ + n n  o.0000 o . n o o ~ + o o  o.nonn O.OOOE+OO o . o n n o  o . o o n ~ + o o  n . o o o o  

- 
1.767E-02 1.0000 

~ ~ - 1 5 2  3.334~-06 0 . 3 3 0 7  3.291~-11 n . o o o o  o . o o n ~ t o o  o . o o n o  O.OOOE+OQ 3 .0000  o . n n o ~ + o n  n . o o n o  o .nooz+on n . n o o o  1.147~-10 0.0000 
E"-154 3.911~-09 n . o 3 n o  4.552~-14 a.oooo a . n n n ~ + o n  3 . 0 3 0 0  n . o n o E + o n  0.0000 o . n a o ~ + a o  0.0000 o.nooz+oo o . o o n o  L E I O E - I ~  0.3000 
PU-238 2.468~-09 o . o o n o  1.959~-06 n . 0 0 0 4  3 . n n o ~ i o o  o . o o o n  n . o n o E + o o  o . o o n n  o . n a o ~ + n o  o . o n n o  o . a o n ~ + o o  o . o o n n  1 . 9 a n ~ - o 6  0.0304 
~ ~ - 2 3 3  i . 6 ~ 9 ~ - 0 7  0.0001 2.5502-04 0 . 0 5 2 2  3 . o o o ~ i o n  o . o o n n  n.oonE+oo o . n o o o  o . n o n ~ + o o  n . o o n o  n.oooE+on n .no3o  2.5002-04 n . 0 5 : ~  
~ ~ - 2 4 1  2 . 0 1 2 ~ - n 5  0.0041 6.279~-05 0.0128 n . o o 0 ~ + @ 3  o . 0 0 0 0  O.OOOE+OO 0 . 0 0 3 0  n .oooz+on O.OOQO n.oooE+on o.oooo 
sr-90 3 . 1 1 1 ~ - 0 7  o . o o n 1  5.1765-09 o . n o o 3  O . O O O E + O ~  @ . n o 0 0  a . n o o ~ + n o  n . o o 3 n  0.3ooxtnn 3 . 0 0 0 0  o . o n 3 ~ i o o  3 . 0 0 0 0  

Total 3.5802-03 0.7326 5.630~-34 0.1351 o . n n n ~ + n o  o . n n o o  O.OOCE+QO n . 3 0 0 0  n . o n o E + o o  0.0030 o . o n o ~ i 3 3  0 . 0 0 0 3  

__ - 2 
% 
L 

0 
P 

6.ii6~-05 n.012: 
7.1822-06 0.0000 

6.465E-04 9.1323 



0 
Total Dose Contributions TD0SEll.p. ti for Indlviduzl 3adlon2clldes 111 and Pathways ipl 

As m r e m / y r  and FLaCtlon of Tot31 Dose At t = 1.664E102 y e a r s  
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide m r e m / y r  fract. nrern/yr fract. mremlyr fract. rnrem/yr i r a c c .  rnrern/yr fract. rnremlyr  fract. 

A m - 2 4 1  O.OOOE+OO 0.0000 ~ . O O ~ E + O O  0.0000 n.nnoE+oo 0.0000 O.OOOE+OO o.0003 O . O O O E + ~ ~  3.0000 O . O ~ O Z + O O  0.0000 
CO-60 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Zt00 0.0000 0 . 0 0 0 t i 0 0  0.0300 0.000E+00 0.0000 0.000Et00 0.0000 
Cs-137 0.000Ei00 0.0000 0.0005+00 0.0000 0.000Ei00 0.0000 0.000Ei0U 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
E"-152 O.OOOE+OO o.oooo O.OO~E+OO o.oo00 ~ . O O O E + O O  o . o o o o  o.nooi+no n.nnno n ~ n o n F + o n  n nnnn n.nnnE+nn n.nnnn 

All Pathways- 

m r e m / y r  fract. 

7.803E-04 0.1598 
5.913E-13 0.0000 
3.449E-03 0.7057 

.. ~ ~ ~ . . ~  ~~ . ..~.. .. .~~...  3.334E-06 0.0007 
Eu-154 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0,0000 0.000Ei00 0.0000 3.911E-03 0.0000 
Pu-238 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EiO0 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 3.861E-06 0.0003 
Pu-239 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 5.055E-04 0.1034 
Pu-241 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0,0000 0.000€+00 0.0000 
Sr-90 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOE+OO 0,0000 O.O00E+00 0.0000 

Total 0.000Ei00 0.0000 0.000E1-00 0.0000 0.000Ei00 0.0000 0.000EiOO 0.0000 0.000E+OO 0.0000 0.000Ei00 0.0000 
- - - 

O'Sum of all water independent and dependent pathways. 
IRESRAD, Version 6.3 T": Limit = 180 d a y s  11/30/2007 12:06 Page 2 3  

Summary : Combined Upper A r e a s  and Filter Bed Areas Recreationist 
F i l e  : r e c r e a t i o n a l _ c u a _ a n d i b a . r a d  

Total Dose Contributions TDOSEil,p,tl for Individual Radionuclides ( 1 1  and Pathways ipl 
As rnrem/yr  and Fraction of Total Dose At t ~ 3.000E+02 y e a r s  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr fract. m r e m / y r  fract. m r e m i y r  fract. m r e m f y r  fract. mremlyr f r a c t .  m r e m / y r  f r a c t .  

Am-241 8.806E-05 0.0627 2.744E-04 0.1954 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 

1.441E-04 0.0235 
3.881E-07 0.0001 

4.887E-03 1.0000 
- 

5011 

2.613E-04 0 . 1 9 0 1  ~~ ~~~ 

Cs-137 1 . 5 6 7 E - 0 4  0.1116 4.593E-10 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 8.553E-08 0.0001 
Eu-152 3.177E-09 0.0000 3.137E-14 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+OO 0.0000 1.033E-13 0.0000 
Eu-154 1.043E-13 0,0000 1.217E-18 0.0000 0.000Ei00 0.0000 O.OOOEtO0 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 4.827E-18 0.0000 
Pu-238 8.701E-10 0.0000 6.780E-07 O.UO05 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0,0000 
Pu-239  5.605E-07 0.0004 2.525E-04 0.1797 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E100 0,0000 
Pu-241 1.625E-05 0.0116 5.065E-05 0.0361 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.00OEi00 0.0000 
Sr-90 3 . 0 8 1 2 - 0 9  0.0000 1.512E-10 0.0000 C.OOOEt00 0.0000 0 . 0 0 0 r i 0 0  0.0000 0.300Et00 0.0000 0.000Ei00 0.0000 

Total 2.616E-04 0.1862 1.7821-04 0.4116 0.000Ei00 0.0000 O.OOOE+OO 0 . 0 0 0 0  0.000€+00 0.0000 0.000Ei00 0 . 0 0 0 0  
- - 

0 

Total Dose Contributions TVOSEii,p,tl for Individual Radionuclides lil and Pathways I D )  
~ ~ A 5  mrem/vr and Fraction o f  Total Dose A t  t 

0 
0 water F i s h  
Radio- 
NJclide mrem/yr fract. rn:em/yr fract. 

A m - 2 4 1  0.000Ei00 0.0000 0.000E100 0.0000 

2 

2 

UC 
0 - 

Water Dependent Pathways 
Radon ?la"t 

mrern/yr Iract. mrern/yr  fract. 

O.OOOE+X o . o o n n  O.OOOE+OO o.oooo 

3.000Zt02 years 

6.574E-07 3.0005 
2 . 4 7 5 E - 0 4  0.1762 
4.934E-05 0.0351 
2.098E-09 3.0000 

5.650E-04 0.4022 
- 

Meat M i l k  All Pathways- 

mrem/yr  fract. rn rem/y r  fract. m r e d y r  fract. 

0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 6.238E-04 0.4483 



CO-60 O.OOOE+OO 0.0000 O . O O O E + O ~  0.0030 O.OOOE+OO 0.0000 O.OOOE+OO 3.0000 O.OOOE+OO o . n n o o  
7s-137 0 . 0 0 0 E t 0 0  0.0030 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei03 0.0000 0.000Et00 0.3000 
Eu-152 3.000Zt00 0.0000 3.OC3Ei00 0.0000 3.300Ei00 0.0000 0.003E+00 0.0000 0 . 0 0 0 Z i 0 0  0.0000 
€"-I54 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 o.o0oz+00 0.0000 0.000Ei00 0.0000 
Pu-238 0.000Ei00 0.0000 0.000Ei00 0.1000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Pu-239 0.000Ec00 0.0000 0.00OEi00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 .000E+00  0.0000 
Pu-241 0.0005100 0.0000 0.000Ei00 0.0000 0.000Ei00 0.3000 3.000E+00 0.0000 0.000Et00 0.0000 
S r - 9 0  0.000E100 0.0000 0 . 0 0 0 E i 0 0  0.0000 3.000Et00 0.0000 0.0003+00 0.0000 3.000Ei00 0.0000 

Total 0.000E+00 0.0000 0.000Et30 0,0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et03 0,0000 
- - - - 

0*Sum of a l l  water independent and dependent p a t h w a y s .  
IRESRAD, Version 6.3 T* Limit = 180 d a y s  11/30/2007 12:06 Page 24 

Summary : Combined Upper Areas and Filter Bed Areas Recreationist 
File : r e c r e a t i o n a l ~ c u a ~ a n d _ f b a . r a d  

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
AS rnrem/yr and Fraction of Total Dose At t = 1.000Ei03 years  

0 Water Independent Pathways iInhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio- 
Nuclide mrem/y: f r a c t .  mrern/yr iract. m r e m / y r  fract. mrem/yr fract. mrem/yr  fract. 

am-241 2.865E-05 0.0399 8.893E-05 0.1240 0.000€+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Co-60 0.000Et00 0.0000 0.000Ei00 0.0000 O.OOOEtO0 0.0000 O.OOOEt00 0.0000 0.000Ei00 0.0000 
Cs-131 1.454E-11 0,0000 4.261E-17 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Eu-152  4.718E-25 0.0000 6.531E-18 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Eu-154 0.000E+00 0.0000 0.000Ei00 0.0000 0.00OEtOO 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 
Pu-238 1.405E-10 0,0000 2.657E-09 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 
?u-239 5.326E-07 0.0007 2.399E-04 0.3343 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Pu-241 5.286E-06 0.3074 1.641E-05 0.3229 3.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Sr-90  8.285E-11 0.0000 l.3lBE-18 0.0000 0.000E+DO 0.0000 U.OOOEi00 0.0000 O.OOOE+OO 0.0000 

Total 3.446E-05 0.0480 3.452E-04 0 . 4 8 1 1  0.000Et00 0.0000 @.000E+00 0.0000 0.000Ei00 0.0000 
0 

Total Dose Contributions TDOSEl1,p.t) for Individual Radionuclides ( i l  and 
AS mrern/yr and Fraction of Total Dose At t = 1.000Ei03 years 

0 Water Dependent Pathways 
0 water Fish RadC" Plant M e a t  

Radio- 
Nuclide rnren/yr fract. rnrem/yr fract. mrem/yr fract. rnrem/yr fract. rnrern/yr f r a c t .  

~m-241 O.OOOE+OO o.aoao O.ODOE+OO 3.0000 O . ~ O ~ E + O O  o.000~ O.OOOE+OO o.oooo O.OOQE+OO o.oooo 
Co-60 0 . 0 0 0 E i 0 0  0,0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.0002+00 0.0000 0.000€+00 0,0000 
Cs-137 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ft00 0.0000 
Eu-152 0.000E+00 0.0000 0.000Ei00 0.0000 3.000E+00 0.0000 0.030Fi03 0.0000 0.0005+00 0.0000 
Eu-154 O.OUUE+Ofl 0.0000 3.000Ei00 0.0000 3.000Ei00 0.0003 3.000Ei00 0.0000 0.000€+00 0.0000 
Pu-238 0.000Ei00 0.0000 0.003Ei03 0.0000 0.000Ei30 0.0300 O . 0 0 0 E t 0 0  0.0000 0.000Et00 0.0000 

?~-241 0.000Ei00 0 . 3 3 0 0  0.000€+00 0.0000 0.000E100 0.0000 0.030Ei03 0.0000 0.3005+00 0.0000 
Sr-90 3.000€+00 0.0000 0.000Ei00 0.0003 3.300E100 0.0000 0.000Ei00 0.0000 0.000s130 0,0000 

~ ~ - 2 3 9  O . O O O E + ~ O  0.3000 O.OOOE+OO 0.0000 G . O O ~ E + O Q  0.0000 O.OOOZ+OO 0.0000 O . O O O E + I J O  0.0000 

2 
m 
0 

0 
01 

- 

0.OODEIOO 0.0000 
0.000E+00 3.0000 
0.000Et00 0.0000 
0.000Ei00 0.0000 - 
3.000Ei00 0.0000 

Pathways ipi 

Milk 

rnrern/yr f r a c t .  

0.000E+00 0.0000 
0.000Ei00 0.0000 
0.000Ei00 0.0000 
0.000~t00 0.0000 
0.000Ei00 0.0000 

0.000Ei00 0.0000 

Pathways ipl  

Milk 

mrern/yr  fract. 

0.000Et00 0.0000 
0 . 0 0 0 E i 0 0  0.0000 
0 . 0 0 0 E i 0 0  0.0000 
o.oooE+on O . O O Q : I  
0.000~+00 0.0000 
3.000E+00 0.0000 
0.000Ei00 0.0000 
0.000Et00 0.0030 
0.000Ei00 0.0000 

1 . 3 6 8 E - 1 0  0.0000 
1 . 5 6 8 E - 0 4  0.1116 
3.177s-09 0.0300 
1.043E-13 0.0000 
1.336E-06 0.0010 
5.006E-04 0.3563 
1.1622-04 0.0827 
1.134E-08 0.0033 

1.105E-03 1.3000 
- 

5011 

rnrern/yr fract. 

8.663E-05 0.1207 
0.000Et00 0.0000 
7.535E-I5 0.0000 
5.456-19 0.0000 
0.000Et00 0.0000 
2.543E-09 0.0030 
2.352E-04 0.3278 
1.599E-05 0.0223 
1.912E-17 3.0000 

3.318E-04 0.4108 

A i l  Pa thways '  

m;em/yr fract. 

2.042E-04 0.2846 
0.300Ei00 0.0000 
1.455E-11 0.0000 
7.476~-18 o.oooo 
0.000Ei00 0.0000 
5.341E-09 0.3000 
4.7552-04 0.6628 
3.168E-05 0.0525 
1.03iE-16 0.0000 



Total 0.300Et00 3.0000 0.000EiOO 0.0000 0.000Ei00 0.0300 0.030E+00 3 . 0 3 0 0  0.000Ei00 0.0000 0.0002100 0.0000 7.174E-04 1.3000 
0'S-i-n of all 'water incependent and dependent pathways. 
IRESRAD. V e r s i o n  6.3 T* Linit = I 8 0  days 11/30/2037 12:06 ?age 2 5  
Sammary : Combined Upper Areas and Filter Bed A r e a s  Recreationist 
File : recreational~cua~and~fba.rad 

Dose/Source Ratios Sumred Over A l l  P a t h w a y s  
Parent a n d  Progeny Pr~ncipal Radionuclide Contributions I n d i c a t e d  

0 Parent Product T h r e a d  DSRI ] ,  t i  At T i m e  i n  Years lmiem/yri / lpCi/gl 
l i )  1- I Fraction 0.000E+00 1.0005+00 3.000Ei00 1.000Ei01 3.000Ei01 9.476Ei01 1 . 0 0 0 E i 0 2  1.664E102 3.000E+02 1 . 0 0 0 E * 0 3  

An-241 
Am-241 
Am-241 
Am-241 
Am-241 
0Co-60 
0 C s - 1 3 7 + D  
OEu-I52 

An-241 
Np-231+0 
U-233 
Th-229+D 
L D S R I  j) 
Co-60 
cs-137tn 
Eu-I52 
Eu-152 
Gd-152 
ZDSRIil 
Eu-154 
Pu-238 
Pu-238 
W-234 
Th-230 

1. 000EiOO 
1 . 0 0 0 E t 0 0  
1. 000EiOO 
1.000Et00 

1. OOOEiOO 
1.000Et00 

2.792E-01 
2.792E-01 

~ . Z O ~ E - O I  

1.000Ei00 
1.840E-09 
l.O00E+O0 
1.000Ei00 
1.000E+O0 

6 . 0 0 3 E - 0 3  5.994E-03 5.974E-03 5.90lE-03 
4.389E-09 1.315~-08 3.056~-08 9.049~-08 

5.120E-03 5.154E-03 5.110E-03 
~ ~~ ~ ~ 2.532E-07 1.010E-07 7.324E-07 

2.416E-16 1.688E-15 8.880E-15 7.812E-14 6.276E-13 5.239E-12 5.758E-12 
2.553E-19 3.823E-18 4.444E-I7 1.164E-15 2.744E-14 7.428E-13 8.640E-13 
6.003E-03 5.994E-03 5.974E-03 5.907E-03 5.720E-03 5.154E-03 5.111E-03 
2.860E-01 2.50lE-01 1.927E-01 7.610E-02 
6.351E-02 6 . 2 0 6 E - 0 2  5.925E-02 5.040E-02 

3.593E-02 3.410F-02 3.0735-02 2.134E-02 
1.390E-01 1.285E-01 1.09RE-01 6.321E-02 
8.353E-12 8.286F-12 8.156E-12 7.115E-12 
4.539E-03 4.504E-03 4.433E-03 4.193E-03 

5.518E-03 1.098E-06 5 . 5 0 % - 0 7  

1.390E-09 4.150E-09 9.574E-09 2.160E-08 
9.881E-15 6.894E-14 3.611E-13 3.151E-12 

3.113E-02 1.093E-03 6.284E-03 
1.945E-02 6.617E-04 5.083E-04 

6.581E-12 3.934E-12 3.174E-12 
3.57lE-03 2.138E-03 Z.051E-03  
7.153E-08 1.15ZE-07 1.590E-07 
2.464E-11 i.895E-10 1.07113-10 

Pu-238 Pb-ZlOiD 1.000Ei00 1.522E-20 4.683E-19 1.161E-17 8.556E-16 5.152E-14 3.036E-12 3.628E-12 
Pu-238 m S R  11 I 4.539E-03 4.504E-03 4.433E-03 4.193E-03 3.517E-03 2.138E-03 2.051E-03 

OPu-239 Pu-239 1.000Ei00 5.017E-03 5.016E-03 5.015E-03 5.013E-03 5.006E-03 4.982E-03 4.980E-03 
Pu-239  U-235+D 1.000Ei00 7 . 5 3 7 E - 1 2  2 . 2 5 J E - 1 1  5.249E-11 1.555E-I0 4.360E-10 1.217E-09 1.273E-09 
Pu-239 Pa-231  1.000E+00 6.450E-11 4.5102-16 2.379E-15 2.110E-14 1.73lE-13 1.570E-12 1.731E-12 
Pu-239 Ac-22lrD 1.000Ei00 2.420E-18 3.603E-17 4.134E-16 1.03ZE-14 2.144E-13 4.151E.-17 4.119R-11 

8.833E-11 2 . 0 4 4 E - 1 8  0.00OESOO 
1.352E-03 6.150E-05 5.706E-12 
1.602E-05 1.527E-08 2.261E-24 

2.22lE-12 7.705E-13 2 .96ZE-15  
1.210E-03 4.18lE-04 1.610E-06 
1.831E-01 1.611E-07 1.844E-08 
4.531E-10 9.530E-10 1.983E-09 
1.132E-09 4.696E-09 4.305E-08 
1.810E-11 9.3i2E-11 1.038E-09 
1.210E-03 4.189E-04 1.614E-36 
4.956~-03 4.907~-03 4.662~-03 
1.893E-09 2.164E-09 3.944E-09 
4.446E-12 1.250E-11 7.591E-11 

~~~ ~ ~~ ~~ ~~~ ~ ~ ~~~ ~~ 1.498E-11 4.943E-11 3.452E-I0 
P u - 2 3 9  Z D S R l j )  5.01lE-03 5.016E-03 5.015E-03 5.013E-03 5.006E-03 4.982E-03 4.980E-03 4.956E-03 4.907E-03 4.662E-03 

0Pu-241 Pu-241 1.000Ei00 9.441E-05 8.99lE-05 8.lllE-05 5.832E-05 2.22SE-05 9.823E-01 1.631E-07 3.113E-08 4.986E-11 1 . 1 2 4 E - 2 5  
Pu-241 Am-241 1.0OOEIOO 4.739E-06 1.391E-05 3.093E-05 1.867E-05 1.494E-04 1.154E-04 1.744E-04 1.581E-04 1.215E-04 4.132E-05 
P u - 2 4 1  Np-237+D 1 . 0 0 0 E + 0 0  2.319E-12 1.600E-11 8.181E-11 6.524E-10 4.073E-09 1.884E-08 1.996E-08 
Pu241 3 - 2 3 3  1.00OEiOO 9 . 5 9 9 E - 2 0  1.423E-18 1 . 6 1 7 E - 1 1  3.910E-16 7.467E-15 1.184E-13 1.329E-13 
Pu-241 T h - 2 2 9 i D  1.000E+OO 8.125E-23 2.495E-21 6.155E-20 4.467E-18 2.59ZE-16 1.438E-14 1.715E-14 
Pu-241 ZDSRljl 9.9152-05 1.039E-04 1.126E-04 1.370F-04 1.716E-04 1.164E-04 1.J51E-04 

0Pu-241+D Pu-241+D 2.450E-05 2.441E-07 2.326E-01 2.112E-07 1.507E-07 5.751E-08 2 . 5 3 9 E - 0 9  1.973E-09 
Pu-241iD Np-237+D 2.450E-05 1.059E-13 3.10lE-13 6.905E-13 1.753E-12 3.307E-12 3.713E-12 3.741E-12 
?u-Z4l+D 0 - 2 3 3  2.450E-05 5.85ZE-21 4.034E-20 2 . 0 6 1 E - 1 9  1.636E-18 1.006E-17 4.411E-17 4.652E-11 
Pu-241+D Th-229iD 2.450E-05 5.196E-24 9 . 1 8 8 E - 2 3  1.045E-21 2.53?2-20 4.878E-19 7.911E-18 8.969E-18 
P0-24liD ZDSR1:I 2.4412-07 2.32tE-01 2.112E-OJ 1.507E-OJ 5.152E-08 2.543E-09 1.976E-09 

Sumnary : Combined Upper A i e a s  and Filter Bed A r e a s  RecreazioniSt 
F i i e  : r e c r e a t i o n a l _ c u a  ~ and .~ fba.rad 

I R E S R A D ,  Version 6.3 Tb Limit = 180 days 11/30/2007 12:06 Pzge 26 

2 
% Uose/Source Ratios Su.med O v e r  A l l  Parhways - 
3 
4 

3.240E-08 4.851E-03 4.5602-08 
3.665Z-13 9.680E-13 2.340E-12 
8.494E-14 4.547E-13 6.08lE-12 
1.581E-04 1.276E-04 4.137E-05 
8.048E-11 1.289E-13 2 . 9 0 6 6 - 2 8  
3.281E-12 2 . 4 1 3 C - 1 2  5.610E-13 
7.1115-17 9.422E-17 4.937E-17 
2.560E-17 7.288E-17 2.904:-16 
8.3762-11 2 .602E-12  5.613E-13 



Pa:ent and Progeny Principal Radionuclide Contributions Indicated 
0 Parent Product Thread DSR(3, ti At Time in Year5 i m r e m i y r i  i l p C l / g l  

(11 i j l  Fractlon 3.00OZ+O3 1 . 0 0 0 C i 0 3  3.000Ei30 1.00OEiOl 3.300E+01 5.476F.101 l.ODOE+OZ 1 . 6 6 4 E + 0 2  3.000E102 1.003Ei03 

Sr-50tD Sr-50+D 1.030Ei00 5.711E-04 1.562E-04 5.276E-04 4.384E-04 2.583E-04 4.659E-05 4.056E-05 7.036E-06 2.046E-07 l.865E-15 

The DSR Includes contrlbutions from associated (half-life 0 180 days) daughters. 
0 

S i n g l e  Radianoclide So11 ~ul3ellnes G ( I ,  t) i n  u C i / q  
- 
~ 

9.4716EiOl 1.000Ei02 

%SIC Radiation Dose Limit 
ONuclide 

iii t= o.noo~+on i.oooE+no 3.non~t00 i.onn~+oi 3.000~ioi - 
Am-241 4.164~+113 4.171~103 4.185~to3 4.232~+03 4.370~+03 4.850~+03 
co-60 8.74z~+ni 5.971~+01 I . Z ~ ~ E + E  3.255~+02 4.531~103 z . z n ~ + o i  
Cs-137 3.936E+02 4.028Ei02 4.21YE102 4.961Ei02 7.879E+02 3.524E103 
Eu-152 1.543E102 2.047EiOZ 2.271E+02 3.270Ei02 5.264t102 
Eu-154 1.798E+07 1.945Ei02 2.278Et02 3.955Ei02 1.914Ei03 
Pu-238 5.501Ei03 5.551E+03 5.640E103 5.963€+03 6.585E+03 
Pu-235 4.984~+113 4.584~107 4.585~t03 4.9871103 4.9917+n7 ~ ~~~ .. 
Pu-241 2.515E+05 2.401Ei05 2.215Ei05 1.823E105 1.456Ei05 
~ r - 5 0  4.3772104 4.495E104 4.735E104 5.703E104 5.618Et04 - ____ 
'At specific activity limit 

n 
Summed Dose/source Ratios DSRii.tI in imrem/vrl / i o C i / a I  

2.659Et04 
3.156Ei05 
1.169Ei04 
5 . 0 1 8 € + 0 3  
1.411Et05 
5.366E105 

4.891Et03 
4.538Ei07 

3.545E+04 
3.579~103 

2.065Ei04 
5.045Ei03 
1.581Ei05 
3.568E106 

~ . U O O E + O ~  i.onn~i03 

6.748Et03 2.081Ei04 
'1.132Ei15 *1.132E+l5 

4 . 0 6 5 ~ + 0 5  4.381~+12 
1.180Ei09 '1.765E114 

5.968E+04 1.493Et07 
5.054Ei03 5.3E2Ei03 
1.Y55EiD5 6.044E105 
l.ZZZE+OB *1.365€+14 

3.356E112 '2.635EiI4 

. ~. 
a n d  Single Radionuclide Soil Guidelines G ( i , t )  in pci/g 

at tmin = time of minimum s ing le  radionuclide soil guideline 

ONuclide Initial t r n l "  DSR (i, tmln) G ii. tmini DSR(i, tmaxi G (I, t m a x i  
and at tmax = time Of maximum total dose = 0.000Ei00 y e a r s  

ii) ipCi/gl iyear.31 i P C l / g )  ( P c l / g l  

A n - 2 4 1  1.700E-01 0.000Ei00 6.003E-03 4.164E103 6.003E-03 4.164E103 
Co-60 6.650E-03 

P u - 2 3 9  1.020E-01 3.000Et00 5.017~-03 4.5842+03 5.017~-03 4.584~103 
Pu-241 5.110E-01 58.5 i 0.1 1.818~-04 1.315~+05 5.939~-05 2.515~+05 
Sr-90 5.540~-02 n.nooE+oo 5.711E-04 4.377E+04 5.711E-04 4.311E+04 ------- 

1RESRAD. Version 6.3 T% Limit = 180 days iii30/20ni 12:06 page 27 
Summary : Combined Upper Areas and Filter Bed Areas Recreationist 
F i i e  : r e c r e a t i o n a l _ c u a ~ a n d ~ f b a . r a d  

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

DOSEij,t), m:em/yr ONuclide Parent THF (1) 
2 
% 
z 

(1 1 i l l  t= a.ono~+oo ~ . O O O Z + ~ O  3.000~100 i . n n n ~ + o i  3.000~+01 9.4762101 i.oooz+oz i.664~+02 3.000~+02 ~ . u ~ o E + o ~  - 



Am-241 
Am-241 
an-241 
ONp-237 
Np-237 
Np-237 
Np-237 
0U-733 
U-233 
3 - 2 3 3  
U-233 

OTh-229 
Th-229 
Th-229 
Th-229 
Oca-60 
ucs-137 
@E"-I52 

An-241 1.000Ei00 
Pu-241 1.003Ei00 

Am-241 1.000E+00 
Pu-241 1.000EiU0 
Tu-241 2.450E-05 

Am-241 1.003Ei00 
Pu-241 1.30OE+00 
Pu-241 2.450E-05 
ZDOSE I j  1 
A m - 2 4 1  1.000E+00 
Pu-241 1.000Et00 
Pu-241 2.450E-05 
ZDOSE ( 3  I 
Co-60 1.000Ei00 
Cs-137 1.000Ei00 
Eu-152 7.208-01 

ZCOSE I j 1 

LUUSEI?l 

En-152 Eu-152 
En-152 C O O S E ( j )  
OGd-I52 E u - I 5 2  
OEu-154 Eu-154 
OPu-238 Pu-238 
Pu-238 Pu-238 
Pu-238 ZDOSEljl 
0U-234 Pu-238 
OTh-230 Pu-238 
OR-226 Pu-238 
OPb-210 Pu-238 
0Pu-239 Pu-239 
0U-235 Pu-239 
OPa-231 Pu-239 

.192E-O1 

.792E-01 

.000E+@U 

.840E-09 

.000E+00 

.000E+00 
,000Et00 
.000E+00 
.000E+00 
.000E+00 
.000E+00 
.000E+00 

1.3215-03 1.019~-03 i.o16~-03 i . 3 0 4 ~ . - 0 3  9.-24~-04 a.761E-04 8.688~-04 7.8ui~-04 6.296~-04 Z.O.IOE-O~ 
4.317~-06 1.26iz-35 z . ~ I ~ E - o ~  7.166~-05 1.361~-34 1 . 5 9 8 ~ ~  1.588~-34 1.4403-04 I . I ~ Z E - O ~  3.764~-05 
1.025E-03 1.032E-03 1.044E-03 1.076E-03 1.1095-03 1.036E-03 1.028E-03 9.247E-04 7.458E-04 2.416E-04 
J.461E-10 2.235E-09 5.195E-09 1.538E-08 4.335E-08 1.192E-07 1.24SE-07 1.827E-07 2.5663-07 2.3392-07 
2.113E-12 1.457E-11 7.453E-11 5.944E-10 3.711E-09 1.716E-08 1.819E-08 2.9522-08 4.419E-08 ,245E-38 
9.646E-14 2.830E-13 6.291E-13 1.597E-12 3.0122-12 3 .437E-12  3.408E-12 2.98YE-12 2.253E-12 .llOE-13 

4.108F-17 2.8693-16 l.5lOF-15 1.328E-14 1.0675-13 8.906E-13 9 . 7 8 9 E - 1 3  2.333E-12 5.432E-12 .189E-l1 
7.483~-10 Z . Z ~ O E - O ~  5.2705-09 1.5?8~-08 4.677~-08 :.363~-07 1 . 4 2 7 ~ - ~ 7  Z . I Z ~ E - O ~  3.008~-07 ,7642-3' 

. l3lE-12 
,498E-17 
. 4 0 2 E - l 1  
.206E-ll 
.545E-12 
.646E-16 

4.347E-20 6.522E-19 7.612E-18 2.019E-16 4.901E-15 1.394E-13 1.625E-13 6.143E-13 3.164E-12 3 . 7 6 1 E - 1 1  
1.913E-03 1.677E-03 1 . 2 8 9 E - 0 3  5.131504 3.691E-05 1.345E-09 3.685E-09 5.910E-13 1.368E-20 0.000€+00 
1.620E-01 1.583E-01 1.51lE-01 1.285E-01 8.091F-D2 1.809E-02 1.602E-02 3.449E-03 1.568E-04 1.45SE-11 

1.947~-03 1.799~-03 1.537~-03 a.849~-04 i.az9~-04 i.i09~-06 7 . 3 3 8 ~ - 0 7  3.911~-09 i.043E-i3 O.OUOE+OO 
2.664E-14 2.643E-14 2.602E-14 2.461E-14 2.099E-14 1.255E-14 1.204E-14 7.104E-15 2.458E-15 9.449E-18 
1.448E-05 1.437E-05 1.414E-05 1 . 3 3 7 E - 0 5  1.141E-05 6.821E-06 6.543E-06 3.861E-06 1 . 3 3 6 E - 0 6  5.135E-09 

4.435E-12 1.324E-11 3.054E-11 8.803E-11 2.282E-10 4.950E-10 5.072E-10 5.840E-10 5.140E-10 
3.152E-17 2.199E-16 1.154E-I5 1.005E-14 7.860E-14 6.047E-13 6.605E-13 1.445E-12 3 . 0 4 0 E - 1 2  
3.101E-19 4.639E-18 5.381E-17 1.398E-15 3.224E-14 8.162E-13 9.445E-13 3.609E-12 1.498E-11 
4.855E-23 1.494E-21 3.703E-20 2.729E-18 1.644E-16 9.6835-15 1.1575-14 5.772E-14 2.971E-13 
5.ll7E-04 5.116E-04 5.116E-04 5.113E-04 5.106E-04 5.0816-04 5.080E-04 5.G55E-04 5.006E-04 
7.688E-13 2.303E-12 5.354E-12 1.586E-11 4.447E-11 1.242E-10 1.298E-10 1.931E-10 2.820E-10 

.135E-09 

.881E-ll 

.324E-12 
,373E-10 
.311E-12 
.755E-04 
.023E-10 

6.579E-18 4.601E-17 2.426E-16 2.152E-15 1.772E-14 1.602E-13 1.772E-13 4.535E-13 1.275E-12 ,743E-12 
OAC-227 Pu-239 1.00OEt00 2.469E-19 3.616E-18 4.2iJE-17 i.053E-15 2.187E-14 4.234E-13 4.814E-13 1.527E-12 5.04iE-12 3.521E-I1 
I R E S P A D ,  Version 6.3 T% Limit = 180 days 11/30/2007 12:06 Page 28 

summary : Combined lpper A r e a s  and F i l t e r  Bed Areas Recreationist 
File : r rc rea t iona l_cua_and_fba . rad  

Parent Nuclide and aranch Fraction Indicated 
ONuclide Parent THF(i1 DOSFIj,t), mrem/yr 

(j 1 (11 t= 0.00OE+00 1.00DEt00 3.000Et00 l.UUUEI31 3.000Ei01 9.476Ei01 1.000E102 1.664E102 3.000Ei02 I.G0@E+03 
~~ 

Pu-241 Pu-241 1.000Ei00 8.601E-05 8.196E-05 7.443E-05 5.313E-05 2.027E-05 8.949E-37 6.9525-01 2.836E-08 4.542E-11 1.024E-25 
Pu-241 Pu-241 2 .45OE-05  2.2233-07 2.119E-07 1.924E-07 1.373E-07 5.239E-08 2.313E-09 1.797E-09 7.332t-11 1.174E-13 2.648E-28 
Pu-241 ZDOSE(11 8 . 6 2 3 E - 3 5  8.217E-05 7.463E-05 5.326E-05 2.332E-05 8.972E-07 6.970E-07 2.844E-08 4.554E-11 1.027E-25 

osr-9u sr-9u i . o a o ~ t o u  3.164~-05 3.081~-05 z . ~ z ~ F . - o ~  2.429'1-05 1.431z-05 z.sali-06 2.247~-06 3.881~-07 1.134~-08 I . o ~ ~ E - I ~  _ _ ~  ____ 
THFll1 1s  the thread fraction of the parent nuclzde. 

IRESRAD,  Vers103 6 . 3  Tb L ~ T I I ~  = 18G days 11/30/2007 12:06 Page 29 2 
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Summary : Combined 'Jpper A r e a s  and F'llter Eed Areas Recreationist n - z 



I n d i v i d u a l  Nuclide Soil Concentration 
Paren t  Nuclide and Branch fraction Indicated 

S l j , t ) ,  PCifg 
0 . 0 0 0 E t 0 0  1 . 0 0 0 E t 0 0  3.000Et00 1.000Ei01 3.000Ei01 9.476EiOi 

T H F ( i 1  
1.000Ei03 1.000Ei02 1.664E+02 3.00OE+02 

1.4472-01 1.300E-01 1.049E-01 
2.645E-02 2.39YE-02 1.935E-32 
l.712E-01 1.540E-01 1.242E-01 
4.570E-06 6.72OE-06 9.4515-06 

1.000Et00 
1.000Ei00 

1.700E-31 1.697E-01 1.692F-31 1.613E-01 1.620E-01 1.459E-01 
3.000Ei00 1,4252-03 4.071Z-03 1.149E-02 ?.253E-02 Z.661E-02 
1 . 7 0 0 E - 0 1  1.'12E-01 1.733E-01 1 . 7 8 8 E - 0 1  1.845E-01 1 . 7 2 6 E - 0 1  

3 . 3 9 8 E - 0 2  
6.?73E-33 
4.025E-02 
8.624E-U6 1.000Ei00 

I. 000Ei00 
2.450E-05 

0.000Z+00 5.496E-08 1.6435-07 5.405E-37 1.562E-06 4 .373E-06  
0.000€+00 2.3262-10 2.023F-09 ?.OOZE-08 1.332E-07 6.288E-07 
u.000~+00 ~ . O S O E - ~ Z  2.013~-11 5.67?~-ii 1 ~ i n 3 ~ - i n  i ~ ? h ~ = - i n  

Np-237 Fu-241 
Np-237 Pu-241 
Np-237 Z S ( 7 )  : 
OU-233 Rm-241 
U-233 Pu-241 
U-233 Pu-241 
U-233 L S ! j ) :  

OTh-229 Am-241 
Th-229 Pu-241 
Th-229 Pu-241 

6.667E-07 1.085E-06 1.627E-06 1 .565E-06  

0.000Ei00 5.520E-08 1.663E-07 5.60SF-07 1.695E-36 5.00ZE-06 5.237E-06 7 . 8 0 6 E - 0 6  1.108E-05 1.019E-05 
0.000Ei00 1.201E-13 1.076E-12 1.IlSE-ll 1.0082-10 8 . 6 0 S E - 1 0  9.463E-10 2.235E-09 5.286E-09 1.1601-08 
0 . 0 0 0 E i 0 0  3.402E-16 8.936E-15 3.014E-13 6.350E-12 1.040E-10 1 .168E-10 3.238E-10 8.5192-10 
0 . 0 0 0 E t 0 0  l.553E-17 1.349E-16 1.329E-15 8.716E-15 3.898E-14 

~~ ~~ .. .. 1.257~-10 i.103E-10 n.311E-ii 1.885~-11 

l.000E+00 
1.000Ei00 
2.450E-05 

2.079E-09 
4.390E-I4 
1.368E-08 

4.113E-I4 6.305E-14 8.368E-14 
1.063E-09 2.559E-09 6.144E-09 0.000Ei00 1.205E-13 1.085E-12 1.206E-I1 1.071E-10 9.64SE-IO 

0.000E+O0 3.783E-18 1.018E-16 3.721E-15 9.685E-14 2.712E-12 3.158E-12 1.291E-11 1.977E-11 
0.000Ei00 8.0535-21 6.381E-19 7.307E-17 4.841?-15 7 . R n h F - 1 3  

~~ ~~ ~ 6.986E-I0 
~. .. 3.351E-13 1.672E-12 8.991E-I2 1 . 2 0 8 s - 1 0  

0.000Et00 4.909E-22 1.291E-20 4.365E-19 9.271%-18 1.565E-16 1.7621-16 5.055E-16 1.444E-15 S.767E-15 
0.000Ei00 3.792E-18 1 . 0 2 4 E - 1 6  3.794E-15 1.017E-13 2.993E-I? 3.493E-12 1.458E-11 6.871E-I1 8.194E-10 

2 . 5 5 0 E i 0 0  2.492Ei00 2.379E+00 2.023E100 1.274Ei00 2.848E-01 
6.690~-03 5.865~-03 4 . 5 0 8 ~ ~ 1 3  1.794~-03 I.z~:E-o~ z.s68~-08 1.289~-08 Z . O ~ ~ E - I Z  4.782~-20 a.oao~toa 1.000E+00 

1.000E+00 
7.208E-01 

2.291E-10 
2.643s-24 
1.024E-24 
3.666E-24 
4.836E-15 
8.114E-37 
2.08ZE-15 
1.131E-06 
1.13lE-06 

1 . 0 8 1 E - 0 1  1 . 0 2 6 E - 0 1  9.248E-02 6.424E-02 2.268E-02 7.784E-04 
4.188~-02 3.976~-02 3.582~-02 2.488~-02 8 . 1 8 3 ~ - 0 3  3.015~-04 2.79s~-n4 7.234~-06 fi.894f-09 Eu-152 Eu-152 

Eu-152 z s i j l :  
flGd-152 Fu-152 

2.792E-01 
~~ ~~ 

8.221E-04 2.591E-05 2.469E-08 
5.106E-15 5.111E-15 5.067E-15 
5.278E-06 2.813E-08 7.500E-13 
2.65ZE-12 1.56SE-12 5.414E-13 

l.500E-Ol 1.424E-01 1.283E-01 R.912E-02 
0.000€+00 2.619E-16 7.46SE-16 2.0955-15 
1.400E-02 1.294E-02 1.105E-02 6.364E-03 
5.870E-12 5.823E-12 5.731E-12 5.421E-12 
3.190E-03 3.165%-03 3.115E-03 2.946E-03 

~~ ~ ~~~ 

OEu-154 Eu- is4 
0Pu-238 Pu-238 

Pu-238 Pu-238 .514E-03 1.103E-03 
.514E-03 1.503E-03 
.286E-07 5.015E-01 

0.000Et00 4.055E-14 3.622E-13 3.918E-12 3.27OE-11 7 ~ 1 7 7 F - l n  

1.441~-03 n.505~-04 2.9432-04 
1.441E-03 8.505E-04 2.943E-04 
5 -140E-07 1.930F.-07 5.22fiF;OJ 

Pu-238 ZS 17 1 : 
0'3-234 Pu-238 
OTh-230 Pu-238 

I .  000~iOO 
1.000Et00 

5.984E-08 
2.714E-09 

6.lalE-10 
9.480E-02 
2.625E-08 
4.162E-13 

6.488~-10 

~ ~~~ ~ ~~ ~~~ 

2.812E-10 6.177E-10 1.302E-09 
4.405E-12 1.694E-11 7.056E-il 
2.127E-12 1.069E-11 5.526E-11 

ORa-226 Pu-238  
OPb-210 Pu-238 
0Pu-239 Pu-239 
0U-235 Pu-239 

1.000Ei00 
1. 000E+00 
1.000Ei00 
1.  OOOEiOO 
1 . 3 0 0 r + 0 3  

1.013E-01 1.008E-01 9 . 9 7 8 E - 0 2  
8.4373-09 1.251E-08 1.838E-08 
9.444E-12 2.426E-11 6.838E-11 OPa-231 PU-239 

OAc-227 Pu-239 
0.0005+00 1.0615-15 9.5302-11 1 . 0 5 0 E - 1 3  9.226E-I3 8.531E-lZ 
0.033Ei00 1.118E-17 2.965E-16 1.034E-14 2.369E-13 4.741E-12 5.394E-I2 1.72IE-ll 5.699E-11 3.99OE-10 

1RESRFD. V e r s i o n  5 . 3  ~ 1 . r  :InLC = 180 days 11/30/2007 12:06 ?age 3 3  
Sarnrnary : Combined Upper Areas and Filter Bed Areas  Xecreationist 
F i l e  : r e c r e a t i o n a l ~ c u a ~ a n d ~ f b a . r a d  

1 . 0 0 3 E i 0 0  

I n d i v i d u a l  Niiclide Soil Cincentrition 
P a r e n t  N2cl ide and Branch Fraction Indicated 

ONuclide P a r e n t  THF(11 S ( i , t I ,  pCi/g 
!I1 ( 1 1  t= 0.000Ei30 1.000Eio0 3.000Ei00 1.000E+01 3 . 3 0 0 E i 0 1  9.416E+01 1.0005+02 1.664E+02 3.000Ei02 1.000Ei03 

Pu-241 Pu-241 l.n002+00 9.110E-31 8.6815-31 7.884E-01 5.627E-01 2.147F-01 9.478E-03 7.364E-03 3.004E-04 4.611E-07 1.085%-21 
P u - 2 4 1  P u - 2 4 1  2.453E-05 2.232E-05 2.127E-05 1 . 9 3 Z E - 3 5  1.379E-05 5.260E-06 2 . 3 2 Z E - 0 7  1.804E-07 7 . 3 6 0 E - 0 9  1.179E-I1 2.658E-26 

____ 2 
% - - 
0 



P u - 2 4 1  E S ( 1 1 :  9 . 1 1 0 E - 0 1  8.681E-01 7.884~-01 5.62lE-01 2.14li-01 9.479E-03 7.3645-03 3.004E-04 4.811E-07 1.0852-21 
OS,-90 Sr-90 1.3005+00 5.i43E-32 5.39iE-32 5.1175-02 4.213s-02 2 . 5 0 6 E - 0 2  4.5ZOE-03 3 . 9 3 5 E - 0 3  6.796E-04 1.98iE-05 1.810E-13 -- - 
THFIII is the thread iraction of the parent nuclide. 

Total water/soll iteration f a i l u r e s  = 2.700Et01. 
0RESCALC.ZXE execution time = 12.78 seconds 



Attachment 5. Combined Upper and Filter Bed Areas Recreational Scenario (With Aquatic Pathways) 
(Summary ~ i ~ e )  

1RESRAD. Version 6.3 T% Limit = 180 days 11/30/2007 12:03 Page 1 
Summary : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatlc Zathwaysl 
F i l e  : recreational-cua-and-fba aquatlc-pathways.rad 

Table oL Contents 

Part I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor ( a n d  Related) Parameter Summary . . .  
Site-Specific Parameter Summary . .  
Summary of Pathway S e l e c t i o n s  _ _ . . _  . .  
Contaminated Zone a n d  Total Dose S 
Total Dose Components 

Time = 0 . 0 0 0 E t 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1 . 0 0 0 E i 0 0  . . .  
Time = 3.000E+00 _ .  
Time = 1.000Ei01 . .  
Time = 3 . 0 0 0 E i 0 1  . .  
Time = 9 . 4 7 6 E t 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1.000Ei02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Time = 1 . 6 6 4 E t 0 2  . 
Time = 3.000€+02 . .  
Time = 1.000Et03 _ .  
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lRESRAD, Version 6 . 3  T* L m i t  = 180 days 11/30/2001 12:03 ?age 2 
Summary : Combined Upper Areas and Filter Bed A r e a s  Recreationist (Aquatic Pathways) 
File : recreational-Cua-and~fhaaquaticpathways.rad 

Dose C o n v e r s i o n  Factor l a n d  Related1 Parameter Summary 

0 
Menu 

B-l 
9-1 
8-1 
8-1 

File: FGR 13 MORBIDITY 

?arameter 

Dose conversion factors Lor inhalaticn, nrenlpC1: 
Ac-227iD 
Am-241 
Co-60 
C5-137+D 
Eu-152 
5"-154 
Gd-152 

current 
V a l u e  

6 . 7 2 4 E i 0 0  
4 . 4 4 0 E - 0 1  
2,1905-04 
3 . 1 9 0 E - 0 5  
2.210E-04 
7 . 8 6 0 E - 0 4  
2 . 4 3 0 r - 0 1  

6.700€+00 
4 . 4 4 0 E - 0 1  

3 . 1 9 0 E - 0 5  
2.190~-04 

2 . 2 1 0 E - 0 4  
2 . 8 6 0 E - 0 4  
2 . 4 3 0 5 - 0 1  

Parameter 
Name 

DCFZ I 11 
DCFZ I 21 
DCFZI 3 )  
U C F 2 i  4) 
UCF2 I 51 
DCF2 I 71 
DCFZ( 8) 
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0-34 
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 
0-34 
0-34 
0-34 
0 - 3 4  

D-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 
D-34  
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 

0-34 

D-34 

0-34 

Rm-241 
Am-241 
Rm-241 

Co-60 
Co-63 
Co-60 

Cs-131+0 
Cs-137+0 
Cs-137iD 

Eu-152 
Eu-152 
Eu-lSZ 

Eu-154 
Eu-1S4 
Eu-154 

Gd-152 
Gd-152 
Gd-152 

Np-237+0 
Np-237+0 
Np-231tD 

Pa-231 
Pa-231 
Pa-231 

Pb-ZlO+D 
Pb-210tD 
Pb-2lOiD 

Pu-238 
Pu-238 
Pu-238 

Pu-239 
PU-239 
Pu-239 

PU-241 
Pu-241 
Pu-241 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake ratlo, lpCi/kgl/ipCi/dl 
, milk/livestock-intake .-atlo, (pCi/:lllpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/liue5tock-intake ratlo, lpCi/kgl/lpCi/dl 
, milk/lives!ock-intake ratio, lpC1/Ll/lpCi/d) 

, plant/soil concentration r a t i o ,  dimensionless 
, beef/livest3ck-intake ratlo, lpCi/kg)/lpCi/dl 
, milklliuestock-intake ratio, lpC~/Ll/ ipCi/dl 

, plant/soil concentration ratio, dimensionless 
, betfll~vestuck-intake ratio, IpCllkg) / ipCi/dl 
, milklliuestock-intake ratlo, lPCi/Ll / IpCiIdl 

, plantlsoil concentration ratio, dimensionless 
, beeillivestock-intake ratla, (pCi/kg) l IpCiid) 
, milk/livestock-intake ratio, lpCi/Ll/ lpCl/d) 

, plantlsoil concentration ratio, dimensionless 
, beefllivestock-intake r a t i o ,  ipCilkgll(pCi/d) 
, milk/livestock-intake ratio, lpCi/L)/(pCi/dl 

, plant/soil concentration r a t i o ,  dimensionless 
, beef/livestock-intake ratio. (pCi/kgl / ipCi ld1  
, milkllivestock-intake ratio, ipCi/Ll / lpCi/dl 

, plantlsoil concentration ratio, dimensionless 
, beef/livestack-intake ratio, lpCi/kql/ (pCi/dl 
, milkllivestock-intake ratio, (pCI/L) / lpCi/dl 

, plant/sail concentration ratio, dimensionless 
, beefllivestock-intake ratio, lpCi/kgl/lpCi/dl 
, milk/livestock-intake ratio, IpCi/L) / lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/llvestock-intake r a t l o ,  lpCi/kgl / lpCi/dl 
, milk/livestock-intake ratio, lpCi/Ll/ipCi/dl 

, plant/soil concentration ratio, d i m e n s i o n l e s s  
, beef/livestock-intake ratio, ipCl/kq)/lpCi/dl 
, milk/livestock-intake ratio, lpCi/L) / lpCl/dl 

, planr/soil Co"cent'atl0" r a t l o ,  dimenslonless 
, beefllivestock-intake ratlo, ipCi/kql I lpCi/dl 
, milkillvestock-intake ratio, lpCi/L)/(pCi/d) 

6.3 T% Limit = 180 d a v s  11/30/2007 12: 

1.003E-03 
5.000E-05 
2.000E-06 

8.0002-02 
2.000E-02 
7.000E-03 

4.0002-02 
3.000E-02 
8.000E-03 

2.500E-03 
2.OCOE-03 
5.0C0E-05 

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

2.500E-C3 
2.000E-03 
2.CCOE-05 

2.0COE-02 
1.00CE-03 
5.000E-06 

1.000E-02 
S.0CCE-03 
5.000E-06 

1.0C0E-02 
8.0C0E-04 
3.000E-04 

1.0002-03 
1.0C0E-04 
1. 000E-06 

I .00CE-03 
1.03CE-04 
1.000E-06 

1.000E-03 
1.000E-04 
1 . O D U Z - U 6  

1.000E-03 
5.000E-05 
2.000E-06 

8.003E-02 
2.000E-02 
2.COOE-03 

4.000E-02 
3.000E-02 
8.000E-C3 

2.500E-03 
2.000E-03 
5.0COE-05 

2.500E-03 
2.CDUE-03 
5.000E-05 

2.500E-03 
2.000E-03 
2.OOOE-05 

2.000E-02 
1.000E-03 
5.000E-06 

1 .0CCE-02 
5. CCOE-03 
5.0C0E-06 

1.000E-02 
8.00CE-04 
3.0002-04 

1.000E-03 
I.OOCE-04 
1.000E-06 

1.00CE-03 
1.C00E-34 
1.000E-06 

1.000E-03 
1.00CE-04 
1.000E-06 

RTF ( 
RTF I 
RTF I 

RTF ( 
RTF i 
RTF I 

RTF I 
RTF ( 
RTF I 

RTF I 
RTF ( 
RTF ( 

RTF I 
RTF I 
RTF I 

RTF I 
RTF i 
RTF i 

RTF i 
RTF I 
RTF I 

2.11 
2.2) 
2 . 3 )  

3.11 
3 ,21  
3,3) 

4,11 
4.21 
4.31 

5,11 
5,z1 
5,31 

1 .1 )  
7 . 2 1  
7 .31 

8.11 
8.2) 
8.31 

9,11 
9.2) 
9.3) 

RTF( 1 0 . 1 1  
RTFi 10.2) 
RTFI 10.3) 

RTFI 11,11 
RTF( 11,21 
RTFI 11.3)  

RTFI 12.11 
RTFI 1 2 . 2 1  
RTFi 12,3) 

RTFi 14.1) 
RTFI 1 4 . 2 1  
RTFI 14.3) 

RTFI 1 5 . 1 )  
RTFI 15,21 
RTFI 15,31 



Dose Conversion Factor l and  Related1 Parameter Summary ( c o n t i n u e d ]  
File: FGR 13 MORBIDITY 

0 
Me"" 

D-34 
0-34 
9-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D-34 
D-34 
0-34 
0-34 
0-34 
D-34 
0-34 
0-34 
D-34 
0-34 
0-34 
0-34 
D-34 
D-34 
0-34 
u-34 
0-34 
D-34 
0-34 
0-34 
D-34 

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

~ 

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

2 
m 
0 

- 
VI 

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

Ra-226iD 
Ra-ZZh+D 
Ra-226+0 

Sr-90tD 
Sr-9OiD 
Sr-90iD 

Parameter  

, plant/soil : o n c e n t r a t i o n  r a t i o ,  dimensionless 
, beef/liuestock~intake ratio, lpCi/kg) / lpCi/dl 
, milk/livestock~intake ratic, lpC1/Ll/lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/livestock-intake r a t i o ,  lpCi/kg)/ lpCi/d) 
, milk/livestock~intake r a t i o ,  lpC~/Ll/ lpCi/dl 

, plant/soil concentration ratio, dimensionless 
, beef/livestock~intake ratio, lpCi/kql /lpCi/dl 
, milk/livestock-intake ratio, lpCi/Ll/ lpCi/dl 

Th-Z29+D , plant/soil concentration ratio, d i m e n s i o n l e s s  
T h - 2 2 9 + D  , beef/livestock~intake ratio, lpCi/kgl/lpCi/dl 
Th-Z29+D , milk/livest0ck~~nta~e ratio, lpCi/L)/lpCl/dl 

Th-230 , plant/soil concentration ratio, dimensionless 
Th-230 , beef/live5tock-intake ra t io .  lpCi/kql / lpCi/dl 
Th-230 , milk/livestock-intake ratio, IpCi/L)/ lpCi/dl 

U-233 , plant/soil concentration ratio, dimensionless 
U-233 , beef/liuestoc~~intake ratio, lpCi/kg)/lpCi/d) 
U-233 , milk/livestock~intjke ratio, lpCi/Ll / lpCi/dl 

U-234 , plant/soil concentration ratio, dimensionless 
u-234 , beef/livestack-intake ratio, lpCi/kgl / lpCi/dl 
U-234 , milk/livestock-intake ratio, IpCi/Ll / lpCi/dl 

U-235tD , plantisoil concentration r a t i o ,  dimensionless 
U-2351D , beef/livestock-lntake r a t i o ,  lpCi/kgl/ lpCi/dl 
U-235iD , milk/livestock~intake ratio, IpCi/LI / lpCi/d) 

Bioaccumulation factors, fresh wate r ,  L/kg: 
Ac-ZZ?+D , fish 
AC-ZZ?tD , c r u s t a c e a  and mollusks 

A m - 2 4 1  , fish 
Am-241 , crus tacea  and m o l l u s k s  

co-60 , fish 
Co-60  , c r u s t a c e a  and mollusks 

Cs-131tD , €ish 
Cs-137iD , c r u s t a c e a  and mollusks 

current 
Value 

1.000E-03 
1.000E-04 
1.000E-05 

4.000E-02 
1.00OE-03 
1.000E-03 

3.000E-01 
8.000E-03 
2.00OE-03 

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

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

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

2.500E-03 
3.400E-04 
5.000E-04 

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

1.500Ei01 
1.000E+03 

3.000Ei01 
1.000Ei03 

3.0002t02 
2.000Ei02 

2.000~+03 
1.000Et02 

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

4.000E-02 
1.000E-03 
I .000E-03 

3.000E-01 
8.000E-03 
2.000E-03 

1.000E-03 
I .000E-04 
5.000E-06 

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

Z.500E-03 
3.4DOE-04 
6.000E-04 

2.500E-03 
3.400E-04 
5.000E-04 

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

1.500E+01 
1.000Et03 

3.000E+01 
1 .000E+03 

3.030Ei02 
2.000E+02 

2.000Ei03 
1.000Ei02 

Parametel 
Name 

RTF( 16.11 
RTFI 1 6 . 2 )  
RTFI 16.31 

RTFI 17,11 
RTFI 17.21 
RTFI 17.31 

RTFI 18.11 
RTFI 18 .21  
RTFI 1 8 , 3 1  

RTFI 19.11 
RTFI 19.21 
RTFI 19.31 

RTFI 20,l) 
RTFI 20,Z) 
RTFI 20.31 

RTFl 21.1)  
RTFI 21.21 
RTFI 21.31  

RTFI 22,ll 
RTFI 22.21 
RTFI 22.31 

RTFI 23.11  . .  
RTFI 23.21 
RTF( 23.31 

BIOFACI 1.11 
BIOFhCl 1.21 

BIOFACI 2 , l l  
BIOFACI 2,21 

BIOfhCl 3.11 
BIOFACI 3 .21  

BIOFACI 4,l) 
BIOFACI 4,21 



D-5 Eu-152 , fish 
0-5 I Eu-152  
D-5 

, c r u s t a c e a  and mollusks 

D-5 1 Eu-154 , fish 
D-5 Eu-154 , crustacea and mollusks 

5.030Ei01 5.000E+01 
1.000Ei03 1.000Ei03 I 
5.003Ei01 5 . 0 0 0 E t 0 1  
1.000Ei03 1 . 0 0 0 E i 0 3  

Dose Conver s ion  Factor l and  R e l a t e d l  Parameter Summary icontinuedl 
F i l e :  FGR 13 MORBIDITY 

0 
Men" 

0-5 
D-5 
D-5 
D-5 
D- 5 
D-5 
D-5 
0-5 
D-5 
I?-5 
D-5 
D-5 
D-5 
D - 5  
D- 5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5 
D-5 
D-5 
D-5 
0-5 
D-5 
D-5 
D-5 
D-5 
D - 5  

Parameter 

Gd-152 , f i s h  
Gd-152 , crustacea and mollusks 

Np-Z37+D , fish 
Np-231iO , crustacea a n d  mollusks 

Pa-231 , fish 
P a - 2 3 1  , crustacea a n d  mollusks 

Pb-ZlO+D , fish 
Pb-ZiO+D , crustacea and mollusks 

Pu-238 , fish 
P u - 2 3 8  , crustacea and mollusks 

Pu-239 , fish 
Pu-239 , crustacea and mollusks 

P u - 2 4 1  , fish 
Pu-241 , crustacea and mollusks 

Pu-241+D , fish 
P a - 2 4 l i D  , crustacea and mollusks 

Ra-226+D , fish 
R a - 2 2 6 i D  , crus tacea  a n d  mollusks 

S r - 9 0 t D  , f i s h  
Sr-RO+D , crustacea and mollusks 
T h - 2 2 9 i D  , fish 
Th-229iD , crustacea a n d  mollusks 

Th-230 , fish 
Th-230 , crustacea and nollus4.s 

U-233 , f i s h  

current 
Value 

2.500Ei01 
1.000Ei03 

3.0no~ioi 
4.000Ei02 

1.000E+01 
1.100Ei02 

3.000E+02 
1.000Ei02 

3 . 0 0 0 E t 0 1  
1.U00EtQZ 

3.0~0Fi01 
l.O00E+02 

3.000Et01 
1 . 0 0 0 E t 0 2  

3.000Ei01 
1 . 0 0 0 E + 0 2  

E.U@3t+01 
2.500Ei02 

6.000Et01 
1.000Et02 

1.000Ei02 
5.OOOE+02 

1 . 0 0 0 E i 0 2  
5.003Et02 

1.000Ei01 

2.500E+OI 
1.000Ei03 

3 . 0 0 0 E + 0 1  
4.000Ei02 

i.UOOEi01 
1.100E+02 

3.000Et02 
1.000E102 

3.000Ei01 
l1000E+02 

3.000Ei01 
1.000Ei02 

3.000E+01 
1.000Ei02 

3.000EtU1 
1.000Et02 

5.000Ei01 
2.500E+02 

6.000Ei01 
1.000Ei02 

1.000Ei02 
5.000Ei02 

l.000Ei02 
5.000Et02 

1 .@00€+01 

BIOFACl 5, 1) 
BIOFACi 5,2! 

BIOFACI 1,l) 
BIOFACi 7.21 

Parameter  
Name 

BIOFAC( 8.1) 
BIOFACI 8.2) 

BIOFACi 9 , l )  
BIOFAC( 9.2) 

BIOFACi 10,11 
BIOFAC i 10.2) 

BIOFACi 11,l) 
BIOFACi 11,2) 

BIOFACi 12,l) 
BIOFACI 12,21 

BIOFACC 14.1) 
BIOFACI 14,21 

B I O F A C i  15.1) 
BIOFACI 15.21 

BIOFACi 15.11 
BIOF?.C( 16.2) 

BIOFACi 11.1) 
BIOFhCi 17.2) 

BIOFACI 18.11 
BIOFACi 18.21 

BIOFACi 19,ll 
BIOFACi 19,?1 

BIOFACi 20.1) 
RIOFACi 20.2) 

B I O F A C I  21.1) 



, crustace- and 'nol l i isks  

, lish 
, crustacea and mollusks 

U-235tD , lish 
U - 2 3 i t D  , crustacea and mollusks 

* B a s e  Case means Default.Llb w / o  Associate Nuclide contributions. 

6.000E+01 

1.0UUEi31 
6.000Ei01 

IRESRAD, 'Jersion 5.3 T% limit = 180 days l1/30/2001 12:03 P a g e  6 
Summary : Combined upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways) 
File : recreational~cua_and~ihaaquaric_pathways.r~d 

0 
Me"" 

ROll 
Roll 
Roll 

R012 
RU12 
RO12 
R012 
R012 
R012 
R012 
R012 
R012 
ROIL 
R012 
RU12 
H012 
a012 
R012 
R012 
R012 
R012 2 

% 

Site-Spc 

Parameter 

Area of contaminated zcne  I m * * 2 1  
Thickness of contaminated zone (mi 
Length p a r a l l e l  to aquifer flow Iml 
Basic radiation dose limit i r e m / y r )  
Time since placement of material ( y r l  
Times for calculations l y r l  
Times lor calculations lyri 
Times for calculations l y r l  
Times for calculations lyr) 
Times for calculations l y r l  
Times for calculations l y r l  
Times lor calculations l y r )  
Times lor calculations ( y r l  
Times for calculations ( y r l  

Initial principal radionuclide lpCi/gl 
Initial principal radionuclide (pCi/gI 
Initial principal radionuclide (pCi/gl 
Initial principal radionuclide (pCi/gi 
Initial principal radionuclide (pCl/yl 
Initial principal radionuclide (pCi/yl 
Initial principal radionuclide (pCi/y! 
Initial principal radionuclide (pCi/y!: 
Initial principal radionuclide (pCi/g): 
Concentration in groundwater (pCi/LI: 
Concentration in grmndwater IpCi/LI: 
Concentration in groundwater lpCi/Ll: 
Concentration in qroundwater  [pCi/Ll : 
Concentration i n  groundwater lpCi/Ll: 
Concentration i n  groundwater IpCi/LI: 
Concentration in groundwater lpCi/LI: 
Concentration in groundwater ( p C i / L I :  
Concentration in groundwater (pCi/LI: 

Rm-241 
Co-60 
Cs-137 
Eu-152 
E u - 1 5 4  
Pu-238 
PU-239 
P u - 2 4 1  
Sr-90 
Rm-241 
Co-63 
Cs-137 
Xu-152 
Z u - 1 5 4  
Pu-238 
Pd-239 
P u - 2 4 1  
sr-9n 

fic P a r a m e  

Input 
User 

1.310Ei05 
6.100Ei00 
3.620Et02 
2.500Et01 
0.000Ei03 
1.3U0Ei00 
3.30UEt33 
1.303Ei01 
3.00UEi01 
9.476Ei01 
1. 003EtOZ 
1.564E+@2 
3.000E+02 
1.030Et03 

1.50UE-01 
1.400E-02 
3.190E-03 
1.020E-01 
9.110E-01 
5.540E-02 
not used 
not used 
n o t  used 
not used 
not used 
not used 
not used 
not used 
not used 

r summary 

Delault 

1.000EiU4 
2.3no~ion 
1 . 0 3 0 ~ i n 2  
3.000Ei01 
0.000Ei00 
1.000Ei30 
3.000Ei30 
1.000E+01 
3.000E+01 
1.030Ei32 

1.000Ei03 
0.000E+00 
0.300Ei00 

3 . 0 n o ~ i n 2  

@.000E+30 
@.300E+03 

O.UU0Ei30 
0.000EiU0 

o.nooE+no 

3.000Et00 
0.00UEi00 
0.003Ei00 
0.030Ei00 
0.000E+00 
O.U00E+00 
0.300E100 
u . o n o E + n a  
n . o n o E + n o  
o.onnEi3u 
0.033Ei00 
0.000Ei00 
0.000E+00 

BIOFACI 21.2) 

BIOFAC( 22.11 
BIOFAC( 22.21 

BIOFACI 2 3 . 1 1  
SIOFACI 2 3 , 2 1  

Used by RESRAD 
(If dilferent lrom user input) 

AREA 
THICK0 
LCZPAQ 
BRDL 

TI 21 
TI 31 
T (  41 
T( 5 )  
Ti 61 
Ti 71 
TI 81 
T i  91 
t1101 

S l l  21 
S I 1  3 )  
S I 1  4 1  
SI( 5 )  
S I (  11 
S I ( 1 2 1  
s11141 
Slll51 
SI 1181 
W l l  2 1  
W 1 l  31 
W 1 l  4 )  
W 1 l  5 )  
Wi( 7) 
w1 I121 
w11141 
w1 I151 
W11181 

rI 



R013 
9313 
R O l 3  
R 0 1 3  
R 0 1 3  
R 0 1 3  
1 3 1 3  
R013 
R 0 1 3  
ROI? 
R 0 1 3  
R o l l  
R 0 1 3  
R 0 1 3  
Roll 
R013 

l R E S R F  
S U m Z  

File 

0 
Menu 

R013 
R 0 1 3  

R014 
R 0 1 4  
R 0 1 4  
R 0 1 4  

R014 
R014 
R014 
R O I 4  
3 0 1 4  
R 0 1 4  

R O l 5  
ROl5 
R O l 5  
R015 
R 0 1 5  
ROl5 
ROl5 
ROl5 

a014 

51 R016 
P O  16 
R 0 1 6  

rr 
% - - 
m 

Cover depth (mi 
Density of corer material ! g / c m * * 3 )  
C o v e r  depth erosion r a t e  lm/yrl 
D e n s i t y  of contaminated zone ig/cm**31 
Contaminated z c n e  erosion rate ! m / y r )  
Contaminated zone t o t a l  porosity 
Contaminaced zone field capacity 
Contaminated z o n e  hydraulic conductivity lm/yrl 
Contaminated zone b parameter 
Average annual wind speed lm/sec)  
iiumidity in air (g /m**31  
Evapotranspiration coefficient 
Precipitation ! m / y r l  
Irrigation lm/yr1 
Irrigation mode 
Runoff coefficient 

V e r s i o r i  6.3 T’1 Limit = 180 days 11/: 
: Combined Upper Areas and Filte: Bed Areas X e c i  
: r e c r e a t i o n a l _ c u a _ a n d _ f b a _ a q u a t i c p a t h w a y s . = ~ d  

Site-Specific 

Parameter 

Watershed area for n e a r b y  stream or pond im**2) 
Accuracy for water/soil computations 

Density of saturated zone (y/cm**ii 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone field capacity 
Saturated z o n e  hydraulic conductivity (m/yri 
Saturated zone hydraulic gradient 
Saturated z o n e  b paramerer 
Water table drop r a t e  i m / y r l  
Well pump intake depth l m  below water tablei 
Model: Nondispersion (ND) or Mass-Balance !MRi 
Well pumplnq rate lm**3lyr) 

Number of unsaturated zone strata 
O n s a t .  zone 1, thickness !mi 
Onsat. zone 1, 5011 density (g/cm**3) 
unsat. z o n e  1, t o t a l  porosity 
c n s a t .  z o n e  1, eiiective porosity 
Unsat. zone  1. field capacity 
Unsat. z o n e  1 ,  soil-specific b parameter 
ilnsat. zone I ,  hydraulic Conductivity ! m / y r )  

Distribution coefficients i o r  Am-241 
Contaminated z o n e  !cm**3/gj 
Unsaturated zone 1 lcm”3/yl 

0.000~+00 
n o t  used 
not USed ~~ 

1.500Et00 
0 . 0 0 0 E i 0 0  
4.000E-01 
2.000E-01 
2.27OEiOZ 
5.300Ei00 
2.000E+OO 
not used 
5.000E-01 
9.700E-01 
2.000E-01 
overhead 
2.00OE-01 
2007 12:l 
tionist !i 

rarneter s, 
U s e r  
Input 

6.190€+08 
1.000E-03 

1.500Ei00 
4 . 3 0 0 E - 0 1  
3.300E-01 
1 .000E-01  
6.100Ei01 
Z.OO0E-02 
n o t  used 
0.000E+00 
9.140Ei00 
MB 
2.500Ei02 

1 
3 . 0 5 0 E i 0 0  
1.500Ei00 
4.000E-01 
2.000E-01 
7.000E-01 
5.300Ei00 
2.270EiOZ 

8 . 4 0 0 E + 0 3  
8.400Ei03 

1 . 0 0 0 E - 0 3  
1 . 5 0 0 E i 0 0  
I ,000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300E+00 
2.000Ei00 
8.000Ei00 
5.000E-01 
1 . 0 0 0 E i 0 0  
2.00OE-01 
overhead 
2.0OOE-01 

atic Pathways1 
?age 7 

a r y  (cant: 

D e i a u l t  

1.000Et06 
1.000F-03 

I . ~ O ~ E + O O  
4 . 0 0 0 E - 0 1  
2.000E-01 
2.000E-01 
1.000Ei02 
2.000E-02 
5.300Et00 
1.000E-03 
1.000E+01 
N D  
2.500Ei02 

I 
4 .  OOOEt00 
1.500Z100 
4.00OE-01 
2.000E-01 
).uuoE-ni ~ ~~ 

5.300Et00 
1.000EiOl 

2 . 0 0 0 E i 0 1  
2.000E101 

ed) 
Used by RESRAD 

!If different from u s e r  input1 

._~ 
Romberg failures occurred 

COVERO 
DENSCV 
vcv 
DENSCZ 
VCZ 
TPCZ 
FCCZ 
HCCZ 
9 C Z  
WIND 
HUMID 
EVAPTR 
P R E C I P  
RI 
IDITCH 
RUNOFF 

parameter 
Name 

WAREA 
EPS 

DENSAQ 
T P S Z  
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
NODEL 
uw 

NS 
H(11 
DENSUZ (1) 
TPUZ(1I 
EPUZIlI 
FCUZ!l) 
B U Z ( 1 i  
HCL‘ZIl) 

DCNUCC! 21 
DCNUCUI 2,11 



R n l  h ~~~ 

R016 
R01G 

R016 
R016 
R016 
R016 
R016 
4016 

R 0 1 6  
R016 
R016 
R016 

R016 

R016 
R016 
R016 
R01G 
R016 
R 0 1 6  

lRESRp 

a016 

Saturated zone (cm*'3/g) 
Leach rate l / y r l  
Solubility constant 

Distribution coefficients for C O - 6 0  
Contaminated z o n e  l c n * * 3 / g )  
Unsaturated zone 1 icrn"3igl 
Sat'drated z o n e  lcrn'*3ig1 
leach rate ( i y r l  
Solubility constant 

Distribution coefficients for cs-137 
Contaminated zone lcm**3ig) 
Unsaturated zone 1 l c m * * 3 i g l  
Saturated zone  (cm**3igl 
Leach rate (iyr) 
Solubility constant 

Distribution coefficients for Eu-I52 
Contaminated zone (cm**3/gl 
Unsaturated zone 1 (cm**3/9) 
Saturated z o n e  l c r n * * 3 i g )  
Leach rate i/yrl 
Solubility constant 

Version 6.3 Th Limit = 150 davs  11 i .  
Summary : Combined Upper Areas and Filter Bed  Areas R e c i  

: rec:eational~cua_and~fba_aguaticpathways.r~d File 

0 
Me"" 

R016 
R016 

__ 

R016 
R 0 1 6  
R 0 1 6  
3016 

R01G 
R016 
R016 
R016 
R016 
X016 

R016 
R316 
RG16 
R016 
R016 

2 
ffi 
0 - 

Site-Specific 

Parameter 

Distribution coefficients for E u - 1 5 4  
Contaminated zone lcm**3/gl 
U n s a t u r a t e d  zone 1 l c rn**3 /g1  
Saturated zone lcrn'*3igl 
Leach rate (/yrl 
Solubility constant 

Distribution coefficients ior Pu-238 
Contaminated z o n e  i c r n - * 3 i g i  
Unsaturated zone 1 (c rn*+?/q)  
Saturated zone lcrn'*3igi 
l e a c h  rate (/yrl 
Solubility constant 

Distribution coefficients for Pu-239 
Contaminated z o n e  l c m ' * 3 / g )  
Unsaturated zone 1 (crn**?/ql 
Saturated zone l c m " 3 i g )  
Leach r a t e  ( / y r l  

1.900Ei03 
0.300Ei03 
0 . 0 3 0 E t 0 0  

5.500Et02 
5.100Ei02 
6.000Ei01 
~ . 0 3 0 ~ + 0 0  
0. OOOEiOO 

0.000Et00 
0.000Ei00 

5.000EiOi 
H.OOOE+OZ 
2.450Et02 
0.000Ei00 
0.000E+00 
2001 12:l 

2.000z101 
0.0COEIOO 
0 . 0 0 0 E i 0 0  

1.000Ei03 
1.00oiio3 
1.000Ei03 
0.000Et00 
0.300s+00 

4.600Et03 
4 . 6 0 0 E i 0 3  
4.600Et03 
0.000Ei00 
0.000Ei00 

1.000Ei00 
1 .OOOE+OO 
1.000Ei00 
0.000Ei00 
0.000Et00 

Page 5 
tlonist (Aquatlc Pathways) 

8.000Ei02 
8.000Ei02 
2 . 4 5 0 E + 0 2  
0.000E+00 
0.00OEi00 

1.200Ei03 
1 .ZOOE+03 
5.500Et02 
0.000Ei00 
0.000Ei00 

1.200Ei03 
1 . L O O E + 0 3  
5.500Ei02 
0.000Ei30 

Nary (cant. 

Default 

1.000E+00 
1 .OOOEtOO 
1.000EiOO 
0 . 0 0 0 E i 0 0  
0.000Ei00 

2.000Ei03 
2.000Es03 
2.000Et03 

Z.OOOEi03 
%.000E+03 
2.0001103 
0.000Ei00 

..~ 
6.349E-06 
not used 

~.. 
... 
.~~ 

9.G94E-05 
not U s e d  

ed) 
Used by RESRAD 

(If different from user input1 

..~ 

..~ 

.~~ 
6.6GiE-05 
not used 

... 

..~ 

..~ 
4 . 4 4 4 E - 0 5  
not u s e d  

~.. 
... 
..~ 

4 . 4 4 4 E - 0 5  

DCWJCS 
ALEACH 
SOLUBK 

DCNUCC 

21 
2) 
21 

31 
DCNUCUI 3.11 
DCNUCS( 3 )  
ALEACHI 31 
SOLilBi(( 31 

DCNUCC( 41 
DCNUCUI 4,ll 
DCNUCS ( 4 )  
ALEACR( 4 1  
SOLUBK( 41 

DCNUCC( 5) 
DCNUCUI 5,l) 
DCNUCS( 5) 
ALEACHI 51 
SOLIIBK( 5 )  

DCNLICCI 71 
DCNUCU( 1.11 
DCNUCS I 7 1 
ALEACHI 71 
S O L J B K  ( 7 1 

DCNilCC(12I 
DCNUCU 112.11 
DCNUCS I1 2 1 
ALEACH (121 
SOLUBYI121 

DCNUCC 1 1 4 )  
DCNUCU l 1 4 , l )  
DCNUCS I1 4 ) 
ALEACH I141 



R 0 1 6  

9016 
R016 
R 0 1 6  
R016 
9316 
R 0 1 6  

R016 
R016 
R016 
R016 
R016 
R016  

R 0 1 6  
R016 
R 3 1 6  
3 0 1 6  
R016 
R 0 1 6  

a016 
R016 
R 0 1 6  
R016 
R016 
R016 

l R E S R E  
S U m Z  
File 

0 
Me"" 

1.2OOEi03 
1.200Ei03 
5.500E+02 
O.OOOE+00 
0.000Ei30 

R016 
R016 
R 0 1 6  
R 0 1 6  

2.000Et03 
2.00OEi03 
2.00OEi03 
0.000r+00 
0.000Ei00 

a016 
R016 

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

2 
m 
0 

N 
0 

- 

1.500Ei01 
0.00GEtOG 
0.0OOEiOO 

1.500Et03 
1.500Et03 
4.500Et02 
0.000Ei00 
0.000Et00 

8.000Ei02 
8.000Et02 
2.450Et02 

Solubility constant 

Distribution coefficients for Pu-241 
Contaminated zone l s m * + 3 / g )  
Unsaturated zone 1 lcm'*3/g) 
Saturated zone lcm**3/g) 
leach rate l / y r )  
Solublllty COnStant 

Distribution Coefficients for Sr-9G 
Contaminated zone lcm**3/g) 
Unsaturated zone 1 lcrn**3/g!  
Saturated z o n e  I c m " 3 / g )  
Leach rate ( l y r )  
Solubility constant 

Distribution coefficients for daughter Ac-227 
Contaminated zone (cm"3/g! 
Onsat'Jrated z o n e  1 (cm'*3/g) 
Saturated zone (cm*+3/9) 
Leach rate l / y r )  
Solubility constant 

3.000Ei01 
G.O00E+DO 
0.000Et00 

2.000E101 
2.000Ei01 
2.000Et01 
0.000Ei00 
0.000E+00 

-1.000Ei00 
-1.000E*OO 
-1.000Ec00 

Distribution coefficients for daughter Gd-152 
Conraminated zone  ( c m * * 3 / 9 )  
Unsaturated zone 1 l c m * * 3 / g !  
Saturated z o n e  icm+*3/g) 
Leach rate l / y r )  
Solubilitv constant 

5.000Ei30 
0.000Ei00 
0.00DEt00 

1.800E103 
1.800Et03 
5.500Ei02 
0.000Ei00 
0.000Ei00 

0.003Ei03 3.000Ei30 

-1.000~+30 
0.000~+00 
0.3UOE1-00 

5.000Ei01 
5.00OE+01 
5 . 0 0 0 E + 0 1  
0.000Ei00 
0.000Ei00 

2.0OOEi01 3 . 0 0 0 E i 0 1  
2.0OOEt01 3.000Ei01 

not .,sed 

~~. 
... 
.~~ 

4.444E-05 
not used 

... 

..~ 
~~~ 

2 . 6 4 4 E - 0 3  
not used 

... 

..~ 

.~~ 
3.555E-05 
"at used  

0.000Et00 I 0.000Et00 I 6.665E-05 
0.000Ei00 I 0.000Ei00 I not used 

Version 6 . 3  TI? Limit ~ 180 days 11/ ' 2 0 0 1  1 2 : 0 3  Page  9 
: Combined Upper Areas and F i l t e r  Bed Areas Recreationist (Aquatic Pathways) 
: recreational~cua~and_fbaaquaticpathways.rad 

Site-Specific 

parameter 

Distribution Coefficients for daughter Np-237 
Contaminated i o i i r  (cm"3/9)  
Unsaturated zone 1 ( c m ' * 3 / g )  
Saturated z o n e  lcm*+3/g) 
Leach rate l / y r )  
Solubility constant 

Distribution coefficients for daughter Pa-231 
Contaminated zone Icm**3/q) 

S a t u r a t e d  zone ( c m ' * 3 / q )  
Leach r a t e  l / y r )  
Solubility constant 

Jnsatllrated Line 1 (cm*.i/g) 

irameter Summary lcontinued) 
Used by RESRAD 

Input I Default (If different from user input) 

~.. 
.._ 
..~ 

2.119E-03 
not used 

SOLUBK ( 1 4 1  

DCNUCCI15) 
DCNUCU (15,l) 
DCNUCS 15 1 
ALEACH I1 5 1 
SOL2BKIl5) 

DCNUCC 118) 
DCNUCU (18,l) 
DCNUCS (18) 
ALEACHI18) 
SOLUBK 118)  

DCNUCC I 1) 
DCNUCU I 1,l) 
DCNUCSI 1) 
ALEACH( 1) 
SULUBKI 1) 

DCNUCCI 8 )  

DCNUCSI 8 )  
ALEACH( 8 )  
S@LUBK( 8 )  

DCNUCU( a,i) 

Parameter 
Name 

DCNUCCI 9 )  
DCNUCU( 9,l! 
DCNUCS( 91 
ALEACHI 3 )  
SOLUBKI 91 

DCNUCC 110) 
DCNUCUl1 0.1) 
DCNUCS f l O !  
ALEACH(10) 
SOLUBK 1 1 0 )  



R016 
R016 

3 3 1 6  
RG16 

R016 
R016 
R016 

R016 
R016 
R016 
R016  
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R016 

3016 
R016 
R016 
R016 
R016 
3016 

1RES.W 

m i 6  

Distribution coefficients for daughter Pb-210 
Contaminated zone !cn**3/gl 
jnsaturdted z o n e  1 (cm"3igI 
Saturated zone (cm**3/ql 
Leach rate ! / y r l  
Solubility constant 

Distribution coefficients for daughter 2a-226 
Contaminated z o n e  lcm**3/g) 
Unsaturated zone 1 lcm**3/ql 
Saturated zone (cm**3/g) 
Leach rate !/yr) 
Solubility constant 

Distribution coefficients for daughter Th-229 
Contaminated zone (cm*f3/g) 
Unsaturated zone  1 !cm**3/q) 
Saturated zone lcm**3/gi 
Leach rate ( i y r l  
Solubility constant 

Distribution coefficients for daughter Th-230  
Contaminated zone (cm**3/gl 
Unsaturated zone 1 !cm+*3/g) 
Saturated z o n e  !cm**3/gl 
Leach r a t e  l / y r l  
Solubility constant 

Distribution coefficients for dzughter U-233 
Contaminated zone [cm**i/g) 
Unsaturated zone 1 lcm**3ig) 
Saturated zone lcm**3/q) 
Leach rate Iivr) 

3.300~103 
3.300Et03 
3.200Ei03 
0.000Ei00 
o.onoE+oo 

3.300Et03 
3.300Ei03 

0.000Ei00 
3.2no~+o3 

0 . 0 o o E i o n  

1.500E+01 
1.500Et01 
3.500Ei01 
0 .00@E+00  
0.000Ei00 
2007 1 2 : [  

1. OGOEiOZ 
1.000EiOi 
1.000Ei02 
0.000E+00 
0 . 0 0 0 ~ + n O  

7.0nOEi01 
7.000Ei01 
7 . 3 0 0 E + 0 1  
0.000Et00 
0.000Et00 

6 . 0 0 0 E t 0 4  
6.03n~+04 

o.onoE+no 
6.000E+04 

0.000Ei00 

6.000E+04 
6.000Et04 
6.000Ei04 
0 . 0 0 0 E t 0 0  
0.000Et00 

5.000Ei01 
5.000E+01 
5.000Ei01 
0.00OEi00 
0.000E+00 
P a w  13 

.~ 
Solubility constant 

Version 6.3 T"i Limit = 180 days 11/: 

P i l e  : recreational cua  and~fba_aquatic~pathways.rad .~ .~ 

R016 
R016 
3 3 1 6  

Site-Specific 

parameter 

Distribution coefficients for daughter U-234 
Contaminated zone (cm**3/g) 
Unsaturated zone I icm**3iqI 
Saturated z o n e  !cm'*3/g1 
Leach r a t e  ! / y r )  
Solubility constant 

Distribution coefficients for daughter UP235 
Contaminated zone icm"3igi 

rameter S: 
user 
I n p u t  

1.500Ei01 
1.500Ei01 

1.5OOEiOl 

~~~ 

~~. 
... 

9.694E-05 
not used 

~.. 
..~ 
..~ 

5.861E-06 
not used 

~.. 
~_.  
._. 

1.616E-05 
not used 

a r y  icontinued) 
Used by XESRAC 

5.003EtC1 
~~. 
~~. 

3.516E-03 
not used 

5.000Ei01 . 

CCNllCC (11) 
DCNUCIJ (1 1,11 
DCNlCS (111 
ALSACII  !l i) 
S0:UsK ! 1 I) 

DCNCCC1171 
DCNUC5 (11. 1 I 
DCNUCS 117) 
ALEACH ( 17 ) 
SOLUBKI17) 

DCNUCC I1 9 1 
DCNUCU!19,1) 
DCNUCS (19) 
ALEACH ! 19 1 
SOLUBK 119) 

DCNUCC 120) 
DCNUCU 120.1) 
DCNUCS (20) 
ALEACH ( 2 0 )  
SOLUBK(20) 

Parame te: 
Name 

DCNUCCI221 
DCNUCU(22, 1) 
DCNUCS (22) 
ALEACHi22) 
SOLLIBK(221 

DCNICC(23) 



R016 
1 3 1 6  
R 0 1 6  
R016 

RO17 
a017 
R017 
3017 
R017 
R 0 1 7  
R 0 1 7  
RU17 
Roll 
R017 
Roll 
R017 
;io11 
R 0 1 7  
R017 
R017 
RU17 
Roll 
RU17 
R 0 1 7  
RO1J 

ROl7 
R017 
R 0 1 7  
R017 
R317 
R017 
R01J  
Roll 
R017 
R o l l  
R017 
1 0 1 7  
R 0 1 7  

l R E S R ?  

l.i00Z+01 
3 . 5 0 0 E i 0 1  
0.000E+00 
o.ooaEioo 

not used 
not used 
3 . 0 0 3 ~ t U 1  
not  used 
not used 
not used 
not uaed 
n o t  used 

not used 
not used 
not used 
not used 
n o t  u s e d  
not used 
not used 
n o t  used 
n o t  used 
n o t  u sed  
n o t  used 
not used 

n o t  used 
n o t  used 
not used 
not used 
n o t  u sed  
not used 
not u s e d  
not used 
n o t  used 
not used 
not used 
noC used 

' 2 0 0 7  1 2 : 0 3  

m s a t u r a t e d  zone 1 (cmr'3/q1 
Saturated 20-ie icn-*3/3)  
L e a c h  r a t e  i / y r )  
Solubility constant 

Inhalation rate i m * * 3 / y r l  
?lass loading for inhalation 1g /m*+3)  
E x p o s ~ r e  d ' J r a t i o n  
S h i e l d i n g  f a c t o r ,  inhalation 
Shielding factor, external gamma 
F r a c t i o n  oi t i m e  s p e n t  indoors 
Fraction O f  time spent outdoors (on  site) 
S h a p e  factor flag, external gamma 
R a d i i  of Shape factor a r r a y  ( u s e d  if FS = 

Outer a n n u l a r  r a d i u s  (m), r i n g  1: 
Outer a n n u l a r  r a d i u s  (m), r i n g  2 :  
Outer annular radius i m l ,  ring 3 :  
outer  annular radius (m), r i n g  4 :  
O u t e r  a n n u l a r  radius i m l ,  r i n g  5: 
O u t e r  annular radius im), ring 6: 
Outer annular r a d i u s  (ml, ring 7 :  
Outer annular radius i m l ,  ring 8: 
o u t e r  annular radius i m ) ,  ring 9: 
O u t e r  a n n u l a r  radius i m ) ,  ring 10: 
O u t e r  a n n u l a r  radius (m), r i n g  11: 
O u t e r  a n n u l a r  r a d i u s  i m ) ,  ring 12: 

F r a c t i o n s  of a n n u l a r  areas w i t h i n  RREA: 
R i n g  1 
Ring 2 

Ring 4 
Ring 5 
Ring 6 
Ring 7 
R i n g  8 
R i n g  9 
P , ina  10 

v i n g  3 

5.00UEi31 
5 . 0 0 0 E i 0 1  
0.000Ei00 
a.aaaE+oa 

8.400E103 
I . O O O Z - U ~  
3 . 0 0 0 ~ + 0 1  
4.00OZ-01 
7.003E-01 
5 .030E-01  
2.50OE-01 
1.000E+00 

5.000E+OI 
7 . 0 7 1 E i 0 1  
0.000Ei00 
0 . 0 0 0 E i 0 0  
0.000Ei00 
0.000EiOO 
0.000Ei00 
0.000Et00 
0.000Ei00 
0.000Ei00 
0.000Et00 
0.000Ei00 

1.000E+00 
2 . 7 3 Z E - 0 1  
0.000E+00 
0 . 0 0 0 E t 0 0  
0.000Ei00 
0.000Ei00 
0 . 0 0 0 E i O U  
O.OOUE+OO 
0.000Ei00 
0.000E+00 
0 . 0 0 0 E i 0 0  
0.000Et03 

P a g e  11 

Xlng 11 
Ring 12 

0 
Me"" Parameter 

R 0 1 8  F:;uits, vegetables and g:ain consumption ikg/yr) 2 
rn R0l8 Leafy vege tab le  consumption (kg/yr) 
m - 

Version 6.3 T% Limit = 180 d a y s  

User Used b y  RESRAD 
rnput D e f a u l t  (If different from user i n p u t 1  Name 

DIETI11 
DIETiZI 

not dsed 1 . 6 0 0 E i 0 2  ..~ 
not used 1.400Ei31 ..~ 

1) : 

11/ 

OCUUCC' I 2  3,l) 
DCNUCS ( 2 3 1  
ALEACH(231 
SOLUBK (2 3 )  

INHALR 
YLINH 
E D  
SHF3 
SHFl  
FIND 
FOTD 
FS 

RAD-SHAPE ( 1 I 
RAD SHAPEi 2) 

RADISHAPE( i i  
PAD-SHAPE ( 8 ) 
RAD SHAPE( 5 )  - .  : 
I.:., .',!;.-: : :  '. . . .  . .  . .  

FRACA( 1) 
f P A C A (  2 )  
FRACA( 3)  
FRACAi 4 1  
FRACAi 51 
F M C A i  61 
FRACA( 71 
FRACA( 8) 
FRACAi 51 
FRACA (10) 
FRACA (11 1 
FRACR ( 1 2  ) 

Sumnary : Combined U p p e r  Areas  a n d  F i l t e r  Bed Areas Recreationist (Aquatic P a t h w a y s )  
File : ;ecreational~cua_and_:baaquaticpathways.r~d 

I p a r a m e t e r  



m i 8  
R012 
R31Y 
R 0 1 8  
R018 
R 0 1 8  
R018 
~ 0 1 2  
R018 
R018 
R018 
R018 
R 0 1 2  
R018 

R 0 1 9  
R019 
3019 
R019 
1019 
Re19 
R019 
R019 
RO19 
3 0 1 9  
RO19 
R019 

R19B 
R19B 
R 1 9 B  
R19B 
R19B 
R19B 
R195 
R 1 9 B  
R19B 
R19B 
R19B 
R198 
R19B 
R19B 
R19B 
R19B 

C14 
C14 

Milk consumption iL/yr) 
Meat a n d  paultry consumption i k g / y r l  
Fish consumption i k g / y r l  
Other seafood consumption ( k g / y r l  
Soil ingestion rate i g / y r i  
Drinking water intake (L/yr) 
Contamination fraction Of drinking water 
Contamination fraction Of household water 
Contimination traction of livestock water 
Contamination fraction of irrigation water 
Contanination fraction of aquatic food 
Contamination fraction ot plant tood 
Contamination traction Of meat 
Contamination fraction of m l k  

Livestock fodder intake for meat ikq/dayl 
Livestock fodder intake for mllk !kg/dayl 
Livestock water intake for meat i t / d a y l  
Livestock water intake t o r  milk i L / d a y )  
Livestock soil intake (kqiday) 
Mass loading for foliar deposition ig/m**31 
Depth of soil mining layer (ml 
Depth of roots irnl 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

Wet weight crop y i e l d  for Non-Leafy ikg/m+*21 
Wet weight crop yield tor Leafy !kg/m'*Zl 
Wet weight crop yield for Fodder lkg/m'*Z) 
Growing Season  for Non-Leafy !years1 

Growing Season  for Fodder iyearsl 
Translocation Factor for Non-Leafy 
TranSlocatiOn Factor for Leaty 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction io: Non-Leafy 
Dry Foliar Interception Fraction for Lealy 
Dry Foliar Interceptlo? Fraction for Fodder 
Wet F o l i a r  Interception Fraction for Uon-Leafy 
Wet F o l i a r  Interception Fraction for Leafy 
Wet foliar Interception Fraction tor Fodder 
Weathezinq Removal Constant €or Vegetation 

C-12 concentrarian i n  water !9/cn'+3) 
C-I? Ccncentration in contaminated so11 (g/gl  
Fraction of vegetation carbon from s o i l  

r : Combined Upper A r e a s  and Fllter Bed Areas Recz 
: recreationa!~cua_and~tbaaquarlcpathways.rad 

Growing Season f o r  Leafy ( y e a r s )  

Version 5.3 T? Limit = 180 days 11/1 

not u s e d  
n c t  used 

9.000E-01 
5 . 4 n o ~ i o n  

not used 
5.100Ei02 

not used 
not used 
not used 

not "sed 
not used 
not used 

not used 
not used 
not u s e d  
not used 
not used 
not used 
not used 
not used 

not u s e d  
not used 
not used 

not used 
not u s e d  
not used 
not used 
not used 
not used 
not used 
not "sed 
not used 
not used 
n o L  used 
n o t  ,sed 
not used  
not used 
not used  
not used 

1 .oooz+no 

I . nonE+on  

n . o o n E t o o  

not used 
not used 
not u s e d  
2 0 0 7  i 2 : c  

9.zno~ioi 
6.30OE+01 
5 . 4 0 0 E t 3 0  
9.000E-01 
3 . 6 5 0 E i 0 1  
5 . 1 0 0 E i 0 2  

~ . o o o F . - ~ ~  
1 
1 
1 

6.800Et01 
5.500Et01 
5.000Ei01 

5.000E-01 
1 . 6 n o ~ i 0 2  

~~ ~~ 

i.n00~-04 

i.nonz+oo 

1.500E-01 
9.000E-01 

1. nnoE+oo 

1. nonE+on 
1.000Et00 

7.nno~-oi 
1.5nn~+no 
1.100Ei00 
1.100E-01 

8.000E-02 
z . 5 n o t - 0 1  

2 . 5 0 3 E - 3 1  
2.500E-01 
2 .530E-01  
2. s n o ~ - o i  
z . ~ o ~ E - o ~  
2 .  UDOEiOl 

L . O O O E - ~ ~  
3.030~-02 
2.0005-02 

~ ~~ P a g e  12 
tloniit !Aquatic Pathways) 

C I E T i I l  

DIZT(51 
DIET(61 
SOIL 
DWI 
FDW 
FHHW 
FLW 
FIRW 
FR9 
FPLANT 
FMEAT 
FNILK 

 DIET(^) 

LF15 
LF16 
LW15 
LWI6 
LSI 
MLFD 
DM 
DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

Y V ( 1 )  
YVi2l 
Y V i 3 )  
TEill 
TEIZ) 
T E I 3 1  
TIVI11 
T I V I Z I  
TIVi31 
RDRY ! 1 I 
RDRY ( 2 1  
XDRY(31 
RWETill 
RWET!Zl 
RWET (31 
WiA"1 

C17WT9 
CIZCZ 
CSOIL 



0 
xenu 

c14 
c14 
C14 
C14 
c14 
c14 
C14 

STOR 
STOR 

- 

SroR 
sron 

SroR 
STOX 

STOR 
STOX 
STOR 
STOR 

RU21 
R021 
R021 
R021 
R 0 2 1  
R021 
RU21 
ROZl 
R021 
RU21 

R021 
RO21 
3021 
R021 
R021 
x021 

TITL 
TITi 
TITL 

a021 

- 

parameter 

Fraction of vegetation carbon from air 
C-14 e v a s i o n  layer rhickness in soil l m )  
C-14 evasion flux rate from soil l l / s e c l  
C-12 e"a51"" flux rate fr"m s o i l  ( l / s e c I  
Fraction of grain in beef cattle feed 
Fraction of g r a i n  i n  milk cow feed 
DCF Correction factor for gaseous forms of C14 

Storage times Of contaminated foodstuffs (days): 
Fiults, "on-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea a n d  mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (mi 
Bulk density of building foundation (g/cm*"31 
Total porosity of the cover material 
T o t a l  porosity of the building foundation 
Volumetric water content of the cover material 
Volumetric w a t e r  Content of the foundation 
Diffusion coefficient for radon gas lm /sec l :  

in cover  material 
in f o u n d a t i o n  material 
in contaminated zone soil 

Radon vertical dimension of mixing Im) 
Average building a i r  exchange rate ( l / h r l  
Height of the building lroom) (m) 
Building interior area factor 
3uilding depth below ground su r face  lml 
Emanating power  o f  Rn-222 gas 
Emanating power of Rn-220 gas 

Number of graphical time points 
Maximum number Of integration points for dose 
Y ~ x i r n ~ r n  number o f  integration points f o r  risk 

~ 

not used 
not u s e d  
not used 
not used 
not u s e d  
not u s e d  
not used 

1.400Ei01 
1.000E+00 
1. OOOEiOU 
2.000Ei01 
7.000Et00 
1.U00Ei00 
1.000Ei00 
1.000E+00 
4.500Ei01 

not used 
not used 
not used 
not used 
not u s e d  
not u s e d  

no t  used 
n o t  used 
not used 
not u s e d  
not used 
n o 2  u s e d  
n o t  ' x e d  
not u s e d  
not " s e d  
not >sed 

32 
17 

251 

3 r y  1CO"tl 

Default 

9.800E-01 
3.000E-01 
1 . 0 3 0 E - 0 7  
1.000E-IO 
8.000E-01 
2.000t-01 
0.000EiU0 

1.400Ei01 
1.000E+00 
1 . 0 0 U E i 0 0  
Z.OOOEi01 
7.000Er00 
7.000Ei00 
1.000Ei00 
l.UUOEt00 
4.50UEi01 

1.500E-01 
2.400EiU0 
4.000E-01 
1.000E-01 
5 .000E-02  
3.000E-02 

2.000E-06 
3.000E-07 
2.00UE-06 
Z.OOOEi00 
5.000E-01 
2.500Ei00 
0.000Ei00 
1 . 0 0 0 E t 0 0  
2.50UE-Ul 
1 ,500E-01 

sdi 
Used by RESRAD 

( I f  different from user  input) 

CAIR 
CMC 
C'JSP? 
REVSN 
AVFG4 
AVFG5 
CO2F 

STOR-T I1 ) 
STOR-T(Z1 
STOR-T ( 3 i 
STOX-T 14) 
STOR-T I51 
STOR-T ( 6 )  
STOR-Tl71 
STOR-TI81 
STOR-T (9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PHZOFL 

DIFC'J 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FPI 
DMFL 
EMANA I I I 
EMAMA I 2  ) 

NZTS 
LYMPY 
KYMEX 
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co-60 o.aoo~+ao o.0000 o.oon~+on o.oo@o O.OQOE+OO O.OOOO o.ooo~+oo o.oooo o . o o n ~ t o o  o.0000 o.oooz+oo o.oooo O . O O O E + O O  o . n e o o  
cs-137 O . O O Q E + Q O  o.oooo o . o o o ~ + f l o  o.0000 n.oooE+oo o . o o o n  o . o n o ~ + n n  o.nnon n~noov.+on n nnnn n~nnoi.+on n.nonn n nnnv inn  o nnnn 

~ ~ ~~ ~ ~ . . ~ .  .. . . ~ . . ~  ~~ ~ ~ . ~ ~ .  .- 
Eu-157 0.000€+00 0.0000 0.000EiO0 0.0003 0 . 0 0 0 2 + 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E t 0 0  O.UO30  

Pu-238  0.000Ei00 0,0000 0.000Ei00 0.0000 0.00OEi00 0.0000 0.00OEt00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0003 
E"-154 U . O ~ O E + O O  o.oooo n.oonE+oo n . 0 0 0 0  O.OOOE+OO 0.0000 o.oooEtoa o.nooo O.OQOE+OO o.0000 O.OOOE+OO o.0000 O.OOOE+OO O.OOQO 

Pu-233 0.000~+00 o.ooou n.ooo'c+oo o.0000 O.OOOE+OO n.ooou O.OOOE+OO 0.0000 O.OOOE+OO n .0003  O.OOOE+OO 0.0000 o . o o o ~ + n c  0.0000 
PU-211 o . o o o ~ + a o  0.0000 O.OQOE+OO o.oooo O.~OOE+OO 0.0000 O.OOOE+OO O . O O C I O  O.OOOE+OQ o.oooo O . O O O E + O O  o.oooo o .oooE+on  n . o o c o  
~ r - 9 0  O . O O O E + O O  0.0000 o.nonE+oo O.OOOO ~ . O O O E + O O  o.0000 n.oooE+oo o.oooo o.oooctoo 0.0000 O . O O O E + O O  o.oooo a . o o n ~ + o o  o.oo3a 

Total O.OOOE+OO o.0000 o . n o o ~ + o o  o.oooo O . ~ O O ~ + O O  o.0000 o .oooE+on  0.0000 o . n o o ~ + o o  O . O O O U  0 . 0 3 o ~ t n o  o . o n a o  0 . 0 n m t o o  o . o o a o  

Summary : Combined Upper A r e a s  and Filter Bed Areas R e c r e a t l o n l s t  (Aquatic Pathways) 
File : r e c r e a t i o n a l _ c u a ~ a n d _ € b ~ - ~ ~ " ~ t i = ~ ~ ~ t h w a y s . ~ ~ d  

-- - - - 
I R E S R A D ,  Version 6 . 3  T% L i m i t  ~ 180 days 11/30/2007 12:03 ?age 15 

Total Dose Contributions TDOSEii,p,ti for Individual Radionuclides ii) and Pathways ipi 
As mrern/yr  and F r a c t i o n  of Total Dose At t = 9.416€+01 years 

0 Water Dependent Pathways 
0 water Fish Radon P l a n t  Meat M i l k  All P a t h w a y s -  
Radio- 
Nuclide rnrern/yr fract. mrem/yr fract. rnremlyr fract. m r e m / y r  f r a c t .  mrem/yr fract. rnrem/yr fract. mrem/yr f r a c t .  
Nuclide 

EU-154 0.000Et00 0.0000 0.000Et00 0.0000 D.OOOE+OO 0.0000 0.000EiOO 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
PU-238 3.869E-10 0.0000 8.188E-I1 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0 .000E iOO 0.0000 0.000Et00 0.0000 
~ ~ - 2 3 9  4.470~-12 o.oooo 9.4io~-ii o.oouo U.OOOE+OO o.0000 O.OOOE+OO o.oooo o . o n m + o o  o . o o o o  O.OOOE+OO o.0000 
P U - 2 4 1  1.806E-14 0.0000 3.817~-15 0.0000 O.OOOE+OO 0.0000 O . O O O E + O O  o.oooo O.~UOE+OO o . n o o o  O.OOOE+OO o . o n o o  
SI-90 1.683~-06 0.5519 3.802~-06 0.4480 O.OOOE+~O 0.0000 O . O O O E + O ~  0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o . o o o n  

T o t a l  4.684E-06 0.5520 3.802E-06 0.4480 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 
I- - 

O*Sum Of all water independent and dependent pathways .  
1RESRAD.  Version 6.3 Tb Limit = 180 days 11/30/2007 12:03 Page 16 
Summary : Combined Upper A r e a s  and Filter Bed Areas Recreationist (Aquatic Pathways) 
File : recreational-cua ~~ and fba~aquatic~pathways.rad 

Total Dose Contributions TDOSEil,p,t) f o r  lndlvldual Radionuclides (11 and Pathways ip) 
A s  rnrem/yr a n d  Fraction of TOtal Dose A t  t = 0.000Ei00 years 

0 Water Independent P a t h w a y s  (Inhalation excludes radon)  
0 Ground Inhalation Radon Plant Meat Milk 
RadlO- 
Nuclide m r e m / y r  fract. m r e m l y r  f r a c t .  mremiyr fract. mrernlyr  f r a c t .  m r e m / y r  f r a c t .  mremlyr f r a c t .  

~ m - 2 4 1  O.OOOE+OO o.0000 n . o o o E t o o  o.oo00 O.OOOE+OO o.0000 O.UUUE+OO o.0000 O . O O ~ > E + O O  o . o o n o  O.OOOE+OO O.OOOO 
CO-60 Q.OOOE+OO o . o o o n  O . O O ~ E + O O  o.0003 o.oonE+oo o.oooo o . o o o E + n o  0.0003 3 . 0 3 o z i n o  o . o a o o  O.OOOF+OO o.no30 
CS-127 ~ . o ~ ~ E + o o  o.0000 O . O O O E + O O  o . o n o u  O.OOOE+OO o . o o o o  o.ooo~+oo o . o o n o  O.OOOE+OO 0 . 0 0 o n  O . ~ O O E + O Q  O.OOOO 
~"-152 O.OOOE+OO o.oooo o . o o o ~ t 0 3  0 . 0 3 0 0  O . O ~ ~ E + O O  0.3000 o . n n i ) E + o o  3 . 0 0 0 3  o.ooo~+oo o.ouoo 0 . 3 n o ~ + o o  o.oooo 
ru-154 O.OOOE+O@ 0.0300 O.OOOE+O~ o.0000 O . O O U E + O O  o . o o n o  o . o o n ~ + o o  o.oooo n .oooE+on  0.0003 O.OGOE+OO o . o n o o  2 

- ~ ~ - 1 3 8  O . ~ O O E + O O  0.3000 O.OQOE+OO o.oooo Q.OOOE+OO 0.3003 O . O O O E + ~ O  0.3oo0 O.OOOE+OO o.oooo o . o n o ~ + o o  o.oo03 
m 

m 
0 

N 

4.112E-13 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000E+00 0.0000 
0.000Ei00 0.0000 
4 . 6 8 7 ~ - 1 0  n.0001 
5.417~-12 o . o o o n  
2 . 1 8 7 E - 1 4  0.0000 
8.485E-06 0.9999 

8.4862-06 1 . 0 0 0 3  

Soil 



p u - 2 3 9  O . O O O E + O O  3 . 0 3 0 0  ~ . O O O E + O O  o.oooo ~ . O O O E + O O  o.ooou O . O ~ O E + U O  o . u n 0 0  3 . 0 3 0 z t o n  o.oouo @ . o n o x t o o  o.0000 ~ . o o ~ E + ~ u  c.ooou 
~ ~ - 2 4 1  3.ouoz+oo o.ouoo O . O O O E + O O  3.oooo Q . ~ O @ E + O U  o.oooo @ . o o n ~ + n o  3.0000 O.OOOE+OO o.oooo O . @ @ O E + O O  o.oooo U.OUOE+UO o.oouo 
Sr-90 0.000E+00 0.0000 @.O@OE+03 0.0000 0.000Et00 0.0000 0.000Et00 0.3000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  0.000Et00 0.0000 0.000E+00 0.0000 

Total 0 . 0 0 0 E t 0 0  0.3003 0.000Ei00 0 . 0 0 0 0  O.OO@E+OO 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EiOD 0.0000 0.000Ei00 5.0300 
- == - - 

0 
T: 

0 
0 w a t e r  
RadlO- 
Nuclide m r e m / y r  fract. 

Am-241 0.000E+O0 0.0000 
co-60 o .oooE+no  u.ouoo 
cs-137 n.uooE+no n.onun 
~ u - 1 5 2  n.ooor+oo o ~ o o o o  

, t a l  Dose Contribut 
A5 m r e m  

Fish 

mrem/yr i r a c t .  

u.uonE+oo n . o n o o  
o.onoE+oa o . o o n o  
n . o o m + o n  u.oono 

ion5 TQOSE(i,p,tl far I n d i v i d u a l  Rad 
/yr and Fraction of Total Dose At t 

Water Dependent Pathways 
Radon P l a n t  

mrern/yr fract. mremlyr fract. 

u .oonE+on  u.ouoo n .oooE+nu  o . u n o o  
O.OOOE+OO o.oooo o.@oo~+no o . n o o n  ~ ~~~~~ 

~ ~ ~ ~ ~~ O.O@OE+OO o.noon o . @ n o ~ + n n  o.ouoo 
~~. ~. ~ . ~ . . ~  O.OOOE+OD u . o n o o  @.OUOE+OO n . u n n o  n .oooE+nu  o . o n o u  

Eu-154 @.onnE+nn o.uunu n.nooE+oo o . o o n o  a . o o n ~ + o u  o . o o o n  o . o n o ~ + o o  o.oouo 
Pu-238 O.UOOE+OO o . o o o n  o . n o o ~ + n o  o . 0 0 0 0  O . ~ U O E + O O  o.ouun O . O O U E + O O  o.oooo 
Pu-239 o . o o u E t n o  o.nuoo O.OOOE+OQ o.oooo 
~ ~ - 2 4 1  n.onn~+oo o.unoo 

lonuclides ( 1 )  and 
= 0.000Ei00 years 

Meat 

P a t h w a y s  ipl 

Milk 

mrem/yr fract. 

0.000Et00 0 .0030  

m r e m / y r  fract. 

n.ouoE+no n.nouo 

O.OOOE+UO n .oooo  
u.onnE+no o .ooon  
O.OOOE+OO n.onoo n.nooE+oo u.nuoo 

A l l  P a t h w a y s *  

rnrern/yr iract. 

0.000Ei00 0.0000 
n.ouuE+on n . o n o o  
o.oanE+no u .oono  

0 . 0 0 0 5 + 0 0  0.0000 
0 . 0 0 0 E i 0 0  0 . 0 0 0 0  

0.000Ei00 0.0000 O.ODOEIO0 0.0000 
O . C J O O E + O U  o.nonn o . o o n ~ t o u  0.0000 
o.nooE+uo u . u n o o  o . u n n ~ + o o  o .nooo  

0.00OE+O0 0.0000 

0.000Et00 0.0000 
- 

Total o.oooE+no o . n o o n  0 . 0 n o ~ t o o  o.ouou o.oonE+oo o.oouo o.unoE+nn n . o o o o  O.OOOE+~O 0.0000 o . n o @ ~ t o n  o.uuou 
O*Sum of all water independent and dependent pathways. 
IRESRAD, Version 6.3 Tk L i m i t  = 180 d a y s  11 /30 /200J  12:03 Page  17 
Summary : Combined Upper Area5  and Filter Bed A r e a s  Recreationist (Aquatic Pathways) 
File : rec~eatlonal~cua_and~fba_aquatlspathways.r~d 

Total Dose Contributions TDOSE(i,p,t) for Individual Radlonuclides ( i l  and Pathways (p) 
A S  mremlyr and Fraction of Total Dose At t = 1.000Et00 y e a r s  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon P l a n t  Meat Milk S a i l  
Radio- 
Nuclide rn rem/yr  fract. rnrem/yr fract. mrem/yr fract. rnrern/yr f r a c t .  mrem/yr fract. rnrernlyr fract. m r e m / y r  f r a c t .  

E d - 1 5 4  @.000E+@0 0.0000 0.000Ei00 0 . 0 0 0 0  0.000Ei30 0.0000 0.000E+@@ 3.0000 0.000E+00 0 . 3 0 0 0  0.000E+00 0.0000 0.000Ei00 0.0000 
Pu-238 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 O.OODEI00 0.0000 O.O0OE+00 0.0000 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0300 
Pu-239 0.000Ei00 0.0000 0 . 0 0 0 E i 3 0  0 . 0 0 0 0  0.000E+00 0 . 0 0 0 0  3.000Ei00 0.0000 0.000Er00 0.0000 @.!J@@E+OO 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.3003 
P u - 2 4 1  0.300Ei00 3.0000 0 . 0 0 0 E t 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.300Et00 0.0000 @.@nOE+00 3.0000 0.000C+00 0.0030 
sr-90 O.OOOE+UQ 3.0300 o . n o o ~ + a o  3.0000 O.OOOE+OO o.oooo O.@U?E+OU 0.3000 O.OOOE+OO n .0000  o . o o n ~ + o o  o . n o o o  O . Q O O E + O U  3.0000 

~ ~ t a l  O . O G O E + O O  o.oooo O.OOOE+UO u.oooo O.OQOE+OO o.oooo O . ~ O O E + X  o.iooc O . U O O E + O U  o . o n o o  O . O O O E + O O  o.ouoo O.~OOE+K 0.0000 
= _= - - - 
0 

Total Dose Contributions TDOSEil,p,tl for Individual Radionuclides (11 a n d  P a t h w a y s  [p l  
hs mrern/yr and Fraction of Total Dose At t = 1 . 0 0 0 E i 0 0  y e a r s  

2 
O?o 

0 W a t e r  Dependent Pathways  - 
N 
4 



0 
Ra7Ilo- 
Nuclide 

Am-241 
C3-60 
Cs-137 
Eu-152 
Eu-154 
2u-238 
Pu-239 
P u - 2 4 1  
sr-90 __ __ 

water 

mrem/yr fLaCt. 

0.000Ei00 0.0000 
O.OOOE+OO 0.0000 
0 . 0 0 0 E i 0 0  0.0300 
C.OOOEt00 0.0000 

Fish 

rnrern/yr €=act. 

0.000Ei00 0.0000 
0.000Ei03 0.0000 
0.030E+00 0.0000 
O . O O O E + O O  o.nono 

3 . 0 3 3 E i 0 0  0.0000 0.000Ei00 0.3003 
0.000E100 U.GU00 0.000Ei00 0.0000 

0.000E+00 0.0000 0.000Et00 0.0000 
o . a o o E + n n  o.0000 o.ooo~too o.0000 

0.000Ei00 P . O O O O  
n= 

0.000Ei00 0.0030 - 

Radon Plant "lea t Milk All Pathways, 

mremlyr  iract. 

O . O O O E + O O  o.onoo 
0.000Ei00 0.0000 

3 . 0 0 0 E t 0 0  0.0000 
0.000Ei00 0.0000 
0.0OOEi00 0.0000 
0.0005+00 0.0000 
U.OOOEi00 0,0000 
0.000E+00 0.0000 
O.OQOE+OO o.01100 

0.000Et00 0.0000 

mremiyr fract. 

0.000Ei00 0.0000 
0.300Ei00 0.0000 

mrem/yr fract. 

0 . O O O E i 0 0  0.0000 
0.000E+00 0.0000 

0.000Ei00 0.0000 
0.0001t00 0.0000 
0.000Et00 0.0000 

0.000E+00 0.0000 

0.000Ei00 0.0000 
0.000Ei00 0,0000 
0.000E+00 0.0000 

_I 

O.OOOE+OO o.onon Total o . n a o ~ + n o  o . o o o o  0.0oozioo o.ouoo 
O-Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version b.3  TI1 Limit = 180 days i 1 / 3 0 / 2 0 ~ ~  12:03 page 18 

Summary : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways! 
File : recreational_cua_and_fba_aquaflc_pathway~.~~d 

mremiyr f r a c t .  

0.0001+00 0.0000 

m r e m i y r  fract. 

0.300Ei00 3 . 3 0 0 0  

O.U00E+00 3.0000 
0.00GEIOO 0.0000 
0.000Ei00 0.0000 
0.000E+00 0.0000 

_= 

a.naaE+ao o.oooo 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides I l l  and P a t h w a y s  (PI 
As mrem/yr and Fraction of Total Dose At t = 3.000Et00 years  

0 Water Independent Pathways (Inhalation excludes radon! 
0 Ground Inhalation Rad"" Plant M e a t  Milk 
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mremiyr fract. m r e m i y r  fract. m r e r n l y r  fract. m r e m l y r  fract. 

m-241 O.OOOE+OQ o.nooo o.ana~iao o . o o o o  o.oonx+oo o.nonn o . n o n ~ + n o  n.onno o . n o n e + n o  n.onno n ~ n n m t n n  n ~ n n n n  
~~ ~.~~ ~~ . ~ . ~ ~ .  .~ ~ ~ . ~ . .  ~~ 

CO-60 0.0001+00 0.0000 0.000Ei00 0.0000 0.000Et00 0,0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
C s - 1 3 J  0.000EIOO 0.0000 0 . 0 0 0 E t 0 0  0.0003 0.000Ei00 0.0000 0.0001100 0.0000 0.000Fi00 0,0000 0.000Ei00 0.0300 

Eu-154 0.000Et00 0.0000 0.000E-100 0.0000 0.000Et00 O.UO00 0.000Ei00 0.0300 0.000E+00 0.0000 0.00OE+00 0.0000 
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00OEiO0 0.0000 0.000Ei00 0.0000 

E"-152 ~ . ~ O O E + O O  o.oooo O.OOOE+DO 0.0000 O.O~OE+OQ o.nono O . O O O E + O O  o.oooo o . o o o ~ + o n  o.oaoo O.OOOE+OO O.OOQU 

0 
0 
Radio- 
Nuclide 

Am-241 
C3-60 
Cs-137 
Eu-152 - xu-154 

2 
QG 
0 

N 
m 

Total Dose Contrlbutlons TUOSE(i,p,t! for Indlvldual Radlonuclldes (1) and Pathways ( p !  
As mrem/yr and F r a c t i o n  of Total Dose At t = 3.000Ei00 y e a r s  

Water Dependent Pathways 
Water Fish Radon Plant Meat Mi1 k 

m r e m / y r  fract. mnrem/yr fract. rnremlyr  fract. :nrem/yr fract. mrem/yr  fract. mrerniyr fract. 

0.003E+00 0.0000 0 . 0 0 0 E t 0 0  3.0000 0.000Ei00 0.0000 0.000Et00 0 . 0 0 3 3  0.000EtOO 0.0000 0.00DEIOO 0.0000 
0.000Ei00 0.0000 G.000Ec00 0.0000 U.OOOEi00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 
0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EiUU 0.0000 0.000Ei00 0.0000 3.000Ei00 0.0000 
O . O O ~ E + O O  0.3000 O.OOOE+OO 0.0000 Q.OOOE+OO 0.0000 O.OOOE+OO o.0000 O.DOOE+OO O.OOOO Q.OOOE+OO o.0000 
O.OOOE+OO o.oooo O . O Q O E + O O  0.0000 O.OOOE+OO 0.0000 O . O U O E + O O  3.0000 O.OOOE+OO o.oooo o . o o ~ r + o o  0.0030 

0.000Ei30 0.0000 
0.00OEiOO 0.0300 
0.000E+OG 0.0000 
O.00OEiOO 0.0000 - 
0.DOOEtOO 0.0000 

5011 

mremiyr  fract. 

0.00GEi00 0.0000 
0.000Ei30 0.0000 
0.000E+00 0.0000 
0.000Et00 0.0000 
0.000€+00 0.0000 
0.000Et00 0.0000 
0.000Et00 0,0000 
0.000Ei00 0.0300 
0.000E+00 0.0000 - 
0 . 0 0 0 E t 0 0  0.0000 



P2-238  0.000Ei00 0.0000 0.030€+30 0.0000 0.000E+00 0.0000 0.000Fi03 0.0000 0.003Ei00 0.0000 0.000Ei00 0.0000 
P U - Z ~ ~  U.OOOE+OO 0.000~1 O . OCOE+O~ 0.000~ O. O ~ O E + Q O  0.0000 o . ~ ~ ~ E + o o  0.0030 O . ~ O O E + O ~  0.0000 n.nnoE+oa 0.0000 
Tu-241 O.DOOE+UU 0.0000 0.000Ei00 3.0000 0.000Ei00 3.0000 0.030Ei00 0.0000 0.0003+00 0.0000 0.030Et00 3.0000 
S r - 9 0  0 . 0 0 0 E 1 0 0  0.0030 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  3.0000 0.000Et00 3.0000 0.0002100 0.0000 

Total 0.000Et00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 0.030Ei00 0.0003 0.300Ei00 0.0000 0.000E+00 0.0000 
- - - - 

O'Sum of a l l  water independent and dependent pathways. 
IRSSRAD, Version 6.3 T* Limit = 180 days 11/30/2037 1 2 : 0 3  Page 19 
Summary : Combined Upper Areas and Filter Bed Areas Xecreatlonist (Aquatic 2athwaysl 
File : rec:eationdl_cua~and_fha_aquaric_parhways.~~d 

Total Dose Contributions TDOSEii,p,t) for Individual Radionuclides (i) and Pathways ip) 
A 5  rn rem/yr  and Fraction of Total Dose At t = 1.000Ei01 years 

0 Water Independent Pathways (Inhalation excludes radon1 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. m r e m / y r  fract. mrern/yr fract. m r e m / y r  fract. m r e m / y r  fract. nrem/yr iract. 

~ m - 2 4 1  U . O O O E + O O  0.0000 O.OOOE+OO 0.0003 ~ . O O O E + O O  0.0000 u . n n n ~ + n o  n .onnn n.nnnF+on n .onnn o . n o n ~ + n n  o.nnnn 

0.300Et03 3.00'30 
0 . 0 0 0 E i 0 0  0 . 3 0 0 3  
0.000Ei00 0.0000 
0.000Ei00 0.0000 

0.030Ei00 0.0000 

~~~~ ~~~~~~ 

Co-60 O.OOOE+OO u.oooo O.OOOE+OO 0.0000 o . ~ o o E + ~ ~  u.ooou O.OUOE+OO 0.0000 O . O O O E + O O  0.0000 n.nonE+oo o . o o a o  O . ~ ~ O E + O O  o.oooo 
C s - 1 3 J  D.DODEtO0 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
2"-152 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0 . 0 0 0 E * 0 0  0,0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 
Eu-154  0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 
Pu-238 0.00OEtOO 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000€+00 0.0000 0 . 0 0 O E t 0 0  0.0000 0.000Et00 0.0000 
Pu-239 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 0.000€+00 0.0000 0.000Ei00 0.0000 0.000EiOU 0.0000 
P u - 2 4 1  0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000€+00 0.0000 0.000E+00 0.0000 
Sr-90 0.000Et00 0.0000 0.000E+OO 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E 1 0 0  0.0000 

Total 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 
- - - - - 

0 
Total Dose Contributions TDOSEii,p,tl fo r  Individual Radionuclides i i l  a n d  Pathways ipl 

A S  mrem/yr and FractlOn of Total Dose At t = 1 . 0 0 0 E i 0 1  years 
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
N u c l i d e  m r e m l y r  f r a c t .  mremlyr fract. rnrern/yr fract. mrem/yr fract. mrem/yr  fract. m r e d y r  fract. 

A n - 2 4 1  0.000Ei00 0.0000 0.000Et00 0.0000 3.003Ei00 0.0000 0.000Ei30 0.0000 0.000Ei00 0.0000 0.0005+00 0.0000 
Go-60 0.000Ei00 0.0000 0.030Z133 0.0000 0.000E+03 0.0000 0.000€+00 0.0000 0.000Ei30 0.0000 0.000Et00 0.3000 

0 .000E+00  0.0000 
0.000E+00 0.0000 
0.000Et00 0.0300 
0.000Ei00 0.0000 

= 
a.aooE+oo o.oooo 

A l l  Pathways' 

mrem/yr iract. 

0.000EiOO 3.0000 
0.000E+00 0.0003 
0.030ti00 0.030C 

0 .000E+00  0.0003 

0.000Ei00 0.0000 
- 

Pu-241 0.000Ei00 0.0000 O . U U U E + O O  0.0000 0.003Ei00 3.0000 0.000Ei30 0.0000 0.300Ei00 0.0003 0.000EiUU 0.0000 
Sr-90 0.000Ei00 0.0000 0.300E100 3.0000 0.000Ei00 0.0003 0.000E+00 0.0000 0.000Ei00 0.0000 0.003Ei00 0.0003 

Total 0.000Zt03 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 3.0302+00 0.3003 0.000Zt00 0.0000 0.000Et00 0.0000 
_ _ _ _ ~  _ _ ~ _ _ ~  - -__-- 

TI O*S'mr of all water independent and dependent pathways. m imsmn. v e r s l ~ n  6 . 3  T1? Limit = 180 days  11/30/2007 12:03 Page 20 
Summary : combined lpper Areas and Filter Bed Areas Recreationist ( A q u a t i c  Pathways1 % 

I 

N 
0 



File : recreat:onal-cua_and ~~ f b z ~ a q u a t l ~ _ ? a t h w a y s . r a d  

Tttal Dose Contributions TDOSE(i,p,ti lor Indivldual R a d i o n u c l i d e s  (il and Pathways lpi 
A S  rnremjyr and Fraction of T o t a l  Dose A t  t = 3.000EiOl y e a r s  

0 Water Independent Pathways ilnhalation e x c l u d e s  radon) 
0 Ground Inhalation Radon  Plant Meat Milk 

R a d i o -  
Nuclide m r e m / y r  i r a c t .  mrernlyr  fract. rnrernlyr i r a c t .  mrem/yr f r a c t .  m r e m / y r  f r a c t .  m r e m / y r  E r a c t .  

FU-154 o.oooE+no n.unoo o.oonE+no o .nonn n.nooE+no 0.0000 O . O O O E + O O  0.0~100 n . n n m + n o  o . o o o n  o.nnnE+oo n.non3 
PU-238 o.oooEtoo o . o o o n  n.nooE+nn o .onoo  n.oooE+on o.oooo o . o o o ~ +oo o.0000 O.OOOE+OO n . o o o n  n .omE+nn o.oooo 
PU-239  o . r ~ n o ~ + o o  o.oooo o.oonE+oo u . o n o o  n . o n o E t o o  o .oonn  o.onnE+on o .0000  o.nonE+no o . o o n o  o . n o o ~ + o o  0.0000 
p u - 2 4 1  o.onn~+nn n .0000  o.nooEioc 0.0000 o . o n o E t o o  n . 0 0 0 0  o . n o o ~ + o o  n . 0 0 0 0  o . n o n ~ + n o  0 .0030  o.ouo~+oa o.oooc 
sr-90 o . n n o ~ + n o  o . o n o o  o . o o o ~ + n n  o . n o n o  0.0oo~tao o.oooc o.noo~+ou o . o n o o  o.oon~+on n . 3 0 0 0  n.oooE+on o .nooo  

Total o.ooa~+oo O.OOOO o.nno~+oo n . o n o o  3 . o n n ~ i o n  o .onoo  o .onoE+no  o.oooo o . o a o ~ tco o.oooo o . n n o ~ + o o  o.0000 
- .- - - - - 

n 
Total Dose Contributions TDOSEli,p,ti for Individual R a d i o n u c l i d e s  1 1 )  and P a t h w a y s  (pl  

A 5  rnrem/yr  a n d  Fraction of T o t a l  DUs2 A t  t = 3.000Ei01 years  
0 Water Dependent P a t h w a y s  
n water Fish Radon Plant Meat Milk 
Radro- 
Nuclide rnrem/yr f r a c t .  m.-em/yr fract. mrerniyr Erac t .  m r e m i y r  f r a c t .  mrem/yr f r a c t .  rnrem/yr f r a c t .  

m - 2 4 1  a . a o a ~ + n o  n.oaoo O.OOOE+OD o . 0 0 0 0  n . o o o E + o n  n . n o o o  n .nooE+oo  o .nooo  o . o n o ~ + n o  o.oooc O.OOOE+OO n.onno 
co-60 o.nnoE+oo 0.0000 n.oooE+oo o.0000 ~ . O D O E + O O  u . n o o o  o.oooE+no o.onno o.oooE+on n . o o o o  o . o n n ~ + o a  o.oocc 
c5-137 n . n o n E t o n  o . n o o o  o.onnE+oo n.onoo n.nooE+oo O.OOOO a.nooE+uo n.oono o.onnE+oo o . o o n o  n.oonE+on o.nnnn 
E U - I S Z  o.nonE+oo o.noon o.nooE+oo o.nono o.nooE+no o.nooo n.aooE+oo O.OOOO o.ooo~+oo n.onon n.nooE+on o . o o o n  
~ ~ - 1 5 4  O.OOOE+OO c.nooo 0 . n n o ~ t o o  o.0000 n . o n m + o n  o.onon n.nnoE+no n.nonn o.ooo~too c.oooo o.ooo~+oo n.nnno 
pu-238 o . o n o ~ + n o  n.onoa O.OOOE+OO 0.000~ o . o n o ~ + o n  o . o o o n  o.nom+no n.oonn n.nnoE+no o .nono  ~ . ~ O O E + O C  O.OOOO 
~ ~ - 2 3 9  0.000Ei00 o . o o n o  o.oooE+nn n.oona O.OOCE+OO o . o o o o  o . o o o ~ + o n  o . n o o o  o.oooE+no o . o n n o  n.o00E+00 o.0000 
~ u - 2 4 1  n .nonE+on o.noon o.onoE+no o . o o o n  o.oooE+oo o.nnoo O.OOOE+CO 0.0000 o.onnE+oo o . o o n o  o . o n o ~ + o n  0.3000 
Sr-90 0.000EIOo 0.0000 0.000EiO0 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  0.3000 0.003E+00 0.0000 O . C O O E + O O  0 . 0 0 3 3  0.0302+00 0.0003 - - - - 
Total 0.0002+00 0.0000 3.000E+00 0.0000 0.000EiOrJ 0.0003 3.0302100 0 . 3 0 0 3  0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0 . 0 0 0 0  

U'Sum of all water  independent and dependent pathways. 
lRESXRD, Ve:sion 6.3 TV, Limit = 180 d a y s  11/30/2007 12:03 P a g e  21 
Summary : Combined Upper hreas and Filter Bed hreas Recreationlst IAquatic Pathways) 
F i l e  : recreational-cua_and_fb~-~~"~ticpathways.~~d 

Total  Dose Contributions TDOSE(i.p,tl f o r  Indivldual Radionuclides (il and Pathways (p) 
A S  mrern/yr and Fraction 05 Total Dose A t  t ~ 9.4?6E+01 y e a r s  

0 Water I n d e p e n d e n t  Pathways ( I n h a l a t i o n  excludes radon) 
0 G r o l n d  Inhalation Radon P l a n t  Meat M i l k  

Radio-  
Nuclide m r e m i y r  iract. mremiyr fract. rnremlyr  Cract .  m r e m / y r  fract. mrernjyr  fract. mrem/yr fract. 2 

% - 
w 
0 

Soil 

mremiyr frait. 

o .oooE+no  o . o o o n  
n.oonE+oo o.0000 
0.0 0 O E i  00 0.0 0 00 
0.00OE+C0 0 . 0 0 0 0  
0.000Ei00 0 . 0 0 3 0  
0.000Et00 0.0000 
0.000Ei00 o.nooE+no 0.0000 0.0000 

o . o n o z t o o  o.ooco - 
n.oooE+no o . n o n o  

A l l  P a t h w a y s *  

mremiyr f iact . 

0.000Ei00 0 . 0 0 0 0  
0.000Ei00 U.0000 
o.nnnE+nn o.ococ 
o.oonE+on n .nnon 
n.oonE+on o .noon 
o.onoE+uo o .oono  
a.oonE+oo 0.000~ 

o.oooE+co o . n o 3 c  
0.000Ei00 0 . 0 0 3 0  

- 
O.OOCEt00 0.0003 



P a t h w a y s  ( p l  

M i l k  

Am-241 0.000Et00 0.0000 0.000Ei00 0,0000 0.000~+00 0.0000 0 . 0 0 0 S i 0 0  0,0003 0.300Ei00 0.0000 0.300Ei00 0.0000 

CS-137  0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000ii00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . 3 0 0 E i 0 0  0.0000 
Eu-152  0.000€+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.00OEiOO 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Eu-154  0.000Ei00 0.0000 3.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 
?u-238 0.000Et00 0.0000 0.000Et00 0.0000 0.000E100 0.0000 0.300Ei00 0.0300 0 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0.0000 
Pu-239 3.000Et00 0.0000 0.000FtO0 3.0000 0.0005+00 0.0000 0.0COEtOO 0.3000 0.300E100 0.0000 0.000E130 0.0000 

Sr -90  0.000Ei00 3.0000 3.000Z100 0.0000 0.000E+00 0.0000 3.000E+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 

Total 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.00OEi00 0.0000 0.000Ei00 0.0000 

CO-60 O.OOOE+OO o . o o a o  O . Q ~ ~ E + O O  o.0300 O.OOOE+O~ o.uooo O . O ~ O E + O ~  o.oooo O . O ~ J O E + O O  0.0003 O.OOOE+OO 0.0000 

~ ~ - 2 4 1  O.OOOE+OO o.3000 O . O O O E + O ~  o.0000 O.OOOE+OO 0.oooa O . O O O E + O O  0.0300 ~ . o a o ' r + o o  o.oouu O.OOOE+OO 0.0000 

_= - - _= 

0 
Total Dose Contributions TDOSEll,p,tl f o r  Individual Radionuclides ( 1 1  and 

AS m r e m / y r  and FraCtlon O f  T o t a l  Dose A t  t ~ 9.476E+01 y e a r s  
0 Water Dependent P a t h r ' a y s  
0 water F i s h  Radon Plant Meat 
Radia- 
Nuclide m r e m i y r  fract. m r e m / y r  fract. m r e m / y r  fract. mrern/yr f r a c t .  mremiyr  fract. 

Am-241 3.394E-13 0.0000 7.179E-14 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Et00 0.0000 

Cs-137 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Eu-152 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0,0000 0.000€+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
E"-154 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 O.000E+00  0.0000 

C O - 6 0  ~ . O O O F + O O  o.0000 a . o o o ~ + n o  o . o a o o  O.QOOE+OO o.oooo O.OOOE+O~ o.ouuo O.OOOE+OO 0.0000 

Pu-238  3.869E-10 0.0000 8.1681-11 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Pu-239 4.470E-12 0.0000 9.470E-13 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 
Pu-241 1.806E-14 0.0000 3.817E-15 0.0000 0.000Ei00 0.0000 0.00OEi00 0.0000 0.000Et00 0 .0000  
Sr-90 4.683E-D6 0 . 5 5 1 9  3.802E-06 0.4480 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 

Total 4 . 6 8 4 E - 0 6  0.5520 3.802E-06 0.4480 0.000€+00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
- --- 

O*Sum Of all water independent and dependent p a t h w a y s .  
1RESRu.D. VerSlon 6 . 3  T'? Limit = 180 days 1 1 i 3 0 i 2 0 0 7  12:03 Page 22 
Summary : Combined Upper A r e a s  and F i l t e r  Bed A r e a s  Recreationlst (Aquatic Pathways1 
File : r e c r e a t i a n a l ~ c u a - a n d _ f h a _ a q u a t i ~ - p ~ t h ~ ~ ~ ~ . ~ ~ d  

0.000Ei00 0.3301) 
0.000EtOO 0. o m 0  
0.000~+00 0.0000 
3.030Ei00 0.0000 
0 . 0 0 0 E i 0 0  0.300c 
3 . 0 0 0 h i 0 0  0.0000 
0.000Ei00 0.3000 
0.000Ei00 3.0000 - 
0.000E+00 0.0030 

All Pathways' 

mremiyr iract. 

0.000Ei00 0.0000 
0.000E+00 0.0000 
0.000Ei00 0.0000 

O.OOOE+OO o.nuoo 
0.000tt00 0.0000 

0.000Ei00 0.0000 

T o t a l  Dose Contributions TDOSE(i,p,t) far Individual Radionuclides ( i l  and Pathways  I ? )  
AS m r e m / y r  and Fraction of  Total Dose AZ t = I.OOOE+OZ y e a r s  

3 Water Independent Pathways (Inhalation excludes radon) 
0 Ground I n h a l a t i o n  Radon P l a n t  Meat Milk 
Radio- 
Nuclide nrem/yr fract. rnre.n/yr fract. mrem/yr fract. m r e m / y r  f r a c t .  mre-nlyr f r a c t .  mrem/yr fract. 

Am-241 O.UOOEIU0 0 . 0 0 0 0  0.000Ei00 0.0000 3 .000E+00  0.0000 0.000Ei00 0.0000 0.000EtO0 0.0000 0.000E+00 3.0000 
Cc-60 0.000Ei00 0.0000 0.000Ei00 0.0000 0.0302100 0.0000 0.000Ei00 0.0000 3.000Et00 3.0000 0.300€+00 0.00GO 
c s - 1 3 ~  O . O C ~ E + ~ O  o . o n o o  O . O ~ O E + C O  0.3000 D.OOOE+OO 3.0000 ~ . 9 o o t + 3 ~  a.0000 O . O O O E + ~ O  0.0000 O. O O ~ E + O O  0.3300 
ZU-152 o.oooz+oo o.0000 O . ~ Q O E + O O  0.0000 0 . 3 0 o r + o o  o.0000 O . O O O F + O , ~  0.0003 O.OOOE+QO o . n o o o  O . O O O E + ~ O  0.0033 
10-154 O.OOOEi30 0.0000 @.C30E+30 0.9000 0.000Ei00 3.0000 3.000?+30 3.0000 0 . 0 0 0 E i 3 0  0.0000 0.0031100 0.0000 
Pu-238 0.300tt03 0.0000 O.OOOEAOC 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.300Ei00 0.0000 0.000Ei30 0 . 0 0 3 3  
Pu-239 0.000EtOO 0.0000 O.OOOE+OO 3 . 0 0 0 0  0.000Ei30 0.0000 3.000Et00 3.0000 0.000Z100 0.0000 3.000Z.100 0.3000 
Pu-241 0.000E-100 0.9000 0.000Ei00 0.0300 3.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Ei30 0.0030 
Sr-90 3 . 0 0 0 Z i 0 0  0.0030 3 .00OEi00  3.0000 0 . 0 0 0 P + 0 0  0.0000 O.DOOEi00 0.0300 0.000E+00 0.0030 0 . 3 3 0 E c 0 3  0.3000 

2 
% - 
w - 

rnrern/yr iract. 

4.112E-13 0.0000 
0.000Ei00 0.0000 
0 . 0 0 0 E i 0 0  0.0000 ~ ~~ ~~ 

0 . 0 0 0 E i 0 0  0.0000 
0.00OEt00 0.0000 
4.687E-10 0.0001 
5.41lE-12 0.0000 

8.486E-06 1.0000 

m r e m i y r  f r a c t .  

0 . 0 0 0 E t 0 0  0.0330 
P.003Ei30 0.0oc3 
0.900EiC3 3.0330 
0.000Ei00 c . 0 0 3 3  
0.000E+03 0.3000 
3 . 0 3 0 t i 3 C  C.0CO3 
0.000Ei03 0.300C 
0.030Ei00 ' 3 . 0 0 3 3  
0.00OE100 0.3000 



0 C 0 C ' 5 0 0 130 00 ' C 
- 

000O'C 00+Z000'0 
0000'0 00+3C00'0 
0000'0 00ii000'0 ~~ ~~~ ~ ~ 

0000'0 00+3000'0 
0000'0 00+~000'0 

0000'1 90-3881'1 

6666'0 90-3L8E'l 
0000'0 61-3CZL'E 
0000.0 21-3915'9 
iC00'0 01-38EG.S 
0000~0 00+3000'0 
0000'0 00+3000'0 
OUO0'0 00t3000'0 
0000'0 00+3000'0 
0000'0 Cl-36E0.9 

C000'0 00+3000'0 

0000'0 0013000'0 0000.0 00+3C00'0 0000'0 00+3000'0 0000'0 001~000'0 0000'0 OCI3000'C OCCO'C 00+3CO0'0 8EZ-W 
0000'0 COS3000'0 0000'0 C013000'0 0000'0 001~000'0 00000 00+3C00.0 0000'0 OOtEOCO'O 0000'0 00+Z000'0 bSI-"Z 
COOO~O ooiiooo'o oooo'o ooiaooo'o oooo'o oo+zooo'o 000o.o OO+~OOO'O nooo'o cc+mon'o 0nou-f; oo+moo'o z51-w ~~~ ~~~ ~~~ ~~~~~ 

0000'0 00+3CO0'0 0000'0 00+300C'0 0000'0 00+?000~0 0000'0 00+3000'0 0000'0 00+3000~0 0000'0 00+3000'0 itI-S3 
0000'0 00+3000'0 0000'0 00+3000'0 0000~0 C0+Z000~0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 09-03 
0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+~000'0 0000'0 00+3000'0 0000'0 00+?000'0 0000'0 00+3000'0 1bz-w 



~rn-241 4.695~-08 0.0339 4.803~-ae 0.034i O . W O E + O O  n . 0 0 0 0  o.nccE+co c.ococ c.ocnE+on 3.ncon 
CO-60 ~ . O Q ~ E + ~ O  c.oonc c.oocEtoo c.cccn a.nco~+co n.cooo O.O~OE+OC o.onoc n.onoE+co c.nocn 
z u - 1 ~ 2  O.~OCE+IIO o.oooo O.OOOE+OO o.oooa n.oooE+co o.oooc o.noo~+cc o.oncc n.oncEtoo c.oncc 
E"-154 o . o n n ~ + o o  o . o o o n  O.OOOE+OO o.onoc ~ . O C O E + C O  o.0000 U.UOGE+OO o.oooo O.OCCE+OC o.conc 
~ ~ - 2 3 8  i.n25~-09 0.0007 ?.iic~-ic o.coo2 O.COOE+OO c.ocoo n . o a o z i o o  o.oooo O . O O O E + O U  o.ooco 

Cs-131 O.ODOEtO0 0.0OCO 0.00CEt00 0.OOCC 0.000Ei00 0 . 0 0 0 0  0 . 0 0 0 E i 0 0  3.00C0 0.000%+00 0.0000 

Pu-234 1.5722-11 0.0000 3.341E-12 0.0003 0.000E+00 0.0000 0 . 0 0 O E i 0 0  0.0000 0.000Ci00 0.0000 
Pu-241 5.319E-09 0 . 0 0 3 8  5.441E-03 0.0039 D.COUF+CO 0.00C0 0.000Ei03 0.0000 0.000Et00 0.0000 
Sr-90 7.042E-07 0.5092 5.717E-07 0.4134 0.C00Ei00 0.0000 0.03GEIGU 0.0C00 O.C00E+00 0.0000 

Total 1.575E-Cl 0 . 5 4 1 8  6.254E-07 0.4522 C.OOCE+CC 0.0000 0.00CE+C0 O.CCO0 0.0C0E+00 0.0000 
- 

C*Sum of a l l  water i n d e p e n d e n t  and dependent p a t h w a y s .  
IRESRAD, Version 6.3 T* Limit = 180 days ii/30/200~ 12:03 ?age 24 
Summary : Combined Upper Areas  a n d  F i l t e r  Bed Area5 R e c r e a t l o n l s t  (Aquatic P a t h w a y s )  
File : rec~eational_cua_andiba_aquaric_pathways.~~d 

Total Dose Contributions TD0SEii.p.t) f C L  I n d i ' i l d u a l  Radionuclides ! i l  and 
As rnrem/yr and Fraction of  Total Dose A t  t = 3.0COEi02 y e a r s  

n W a t e r  Independen t  P a t h w a y s  ( I n h a l a t i o n  excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio- 
Nuclide mremiyr f r a c t .  mrernlyr f r a c t .  mrern/yr f r a c t .  rnrern/yr f r a c t .  rnrern/yr f r a c t .  

m - 2 4 1  ~ . O C C E + C O  o . o o n n  o.nooE+oc n.ocoo n.nocE+no o.onna O.OOOE+OC o.oooc o.noo~+oc n.nono 
CO-60 O.ODOE+OO n.oono n .oooE+on  c.ncnc c.ono~+nn n ~ n n n n  n~nnn i .+nn n ~ n n n n  n ~ n n n i ' i n o  n ~ n n n n  ~. ~ . ~ ~ . ~  ~~ ~ . . ~ . .  .. 
cs-137 o.ccm+no n . o a o o  a.ooo~+oo o.oono o.nno~+nc c.ccon c.ooo~+nc 0.0000 ~ . C C C E + O C  o.ocno 
~ u - 1 5 2  n.cccE+no c.nnoo O.COOE+CO n.ncoo ~ . ~ O O E + O O  o.oooo n.onnE+no o.ocno o.coc~+on o.ocoo 
~ u - 1 5 4  c.nan~+oo c.ocnc c.ooo~tco c.cnco c.coo~+co o . o o n o  n.noaE+oo c.onco n.oncE+no Q.CUOO 
~ ~ - 2 3 8  O.OOOE+OO o.ooco ~ . ~ D C E + C C  o.occo o.cno~+oo n . o o o o  n.3ncEtoo ~ n . o g o o  n.ocoEtnn o.ccco 
P u - 2 3 9  o . o c n ~ + o n  c.cocc o.oac~+oo o.oooo O.OCGE+QC 3.onco ~ . o n n ~ t c n  o.onco C.OOCE+CC c.ccco 
PU-241 n.ccoE+no o.onco n.ocoE+on o.nccc o . o n a ~ + n o  c.oonc O.OOOE+CC 0 . 0 n o 0  o.onc~+nc c.nooc 
sr-ao n.cnoE+oc o.ocno c.oco~+cc o.nnco c.ono~+on c.nccn c.oon~+on o.nonn O.OOOE+OO o.ooon 

T o t a l  n.oocE+no c.oocn o.conE+oo c.nooo ~ . O O O E + O O  o.oooc u.nnc~+oo o.onco o.cnn~+no o.nonn 
- - -  -- 

c.oncE+oc o.occo 
0.000EiCC 0.0000 

9.49RE-08 0 . 0 6 6 7  
O.o00E+C0 0.00co 

o.nooE+ou o . o o o n  

O.OOOE+OO n.ooco 

o.cnoE+oc 3.nonc 
O.OCOE+OO 0.3000 

0.00CEi0C 0.0000 
0.000EiOC 0.0000 

0.300EiC0 0.0003 

n.oooE+on o.ocoo 

o.con2+oo a.0300 
0.000Ei00 G.UC00 

1.242E-09 0.3009 
1.906E-11 0.0000 
1.016E-08 0.0078 
1 . 2 7 6 E - 0 6  3.9226 

O.000Ei00 0.0000 

P a t h w a y s  ip) 

Milk 

mrem/yr f r a c t .  

1.383E-06 1.0000 

n.nncF+nn n.nnnn ~ ~ ~ . ~ . .  ~ . O C C E + O C  o.ooco 
c.cnoE+on o.ncoc ~ . C O O E + C O  o . n o o o  
o.cooE+no o . o o n o  O.OOOE+OO n.cooo 
c.oocE+on c.nnoo o . o o c ~ ~ + o o  n.ncoa 
0.00CEiOC 0.0000 
O.OOOE+OO o . o o o n  
c.oonE+cn o.ooan 

c.noos+oo c.noco 
0.000EiCC 0.0000 

O.OCCE+CO c.nooc 
U 

T c t a l  Dose Contributions TDOSE(i,p,t) for Individual Radion i i c l ides  (i) and P a t h w a y s  ip) 
A5 m r c m i y r  a n d  F r a c t i o n  of Total Dose A t  t ~ 3.00CEi02 years 

0 W a t e r  D e p e n d e n t  P a t h w a y s  
0 wa te r  f i s h  %don P l a n t  M e a t  M i l k  
Radio- 
Nuclide m r e m / y r  f r a c t .  nremlyr f r a c t .  mrernlyr f r a c t .  mrem/yr f r a s t .  mrern/yr f r a c t .  x r e m / y r  f r a c t .  

~71-241 i.367~-07 0.3190 1.39~z-07 0 . 3 8 7 8  O.OOCE+OC o.ocoo O.OOOE+OO o . o m  o . a a a r + a o  o.oooo o.oonz+oa 0.3~00 

CS-137 o.oncz+no n . o o n o  O . O ~ O E + ~ O  n . o o o o  O . K I O E + O O  o.oooo u.ooos+oo o.oocc O . O O ~ E + O O  o.ooco O.COOE+OO o.ocoo 
E U - I ~ Z  O.OCOE+K o.oooo O . ~ C O C + ~ O  o.oooo ~ . O O O E + O C  o.ocon o . o o a ~ + o a o.0000 u.oooz+oo 3.0000 O.OOOE+OC c.ono~ 

~ 2 . ~ 3 8  :.179r-o9 0.0333 2.491~-10 o.oooi O . ~ ~ O E + O O  o.coon O.OCCE+OO o.0000 O . O ~ O E + ~ O  o.occo o . n o o ~ + o o  o . o o o o  
PU-239 3.042~-11 0.0001 5.5135-12 o.oooc O.OOOE+OO o.oooo o.ooo~+oo o.oooc ~ ~ . O O O E + O C  c.nooo o . o o n ~ + n o  o.oooo 

Co-60 C.CCOEi00 3.0030 0.000EiOG 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 C.OOOE+OO 3.0030 

Eu-154 3 . 0 @ 0 € + 3 0  3.0030 0.000E+00 0.0000 0.00OE+O0 0 . 0 0 0 0  0.000E100 0.0000 0.000EtCC 0.0000 0.300Et00 0.0000 

2 m 
0 

u 
u 

Pu-241 2.243E-08 3.0622 2.296E-08 0.0636 O.C00E+C3 0.3000 0.000Fi00 0.0000 0.000E+00 O.DOG0 0.000E+03 0.0000 c 

C.OOOE+OC 0.0000 
0.00CE+00 O.COC0 
0.000Ei00 0.0003 
o.ncoE+oo n.cnoo 
n . o o o E + o o  o.ooco 

3.COOEiOC 0.0000 

A 1 1  P a t h w a y s '  

m r e m / y r  fyact. 

2.766E-07 0.7668 

4.539E-08 0.1258 



SI-90 2.051~-08 0.0570 1.670~-08 0.0463 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 

Total 1.809E-07 0.5015 1.798E-07 0.4985 0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
- - - 
O'Sum Of a l l  water independent and dependent pathways. 
1RESRAD. Version 6.3 Tli Limit = 180 days 11/30/2007 12:03 Page 75 
S'mmary : Combined Upper Area5 and Filter Bed Area5 Recreationist (Aquatic Pathwaysl 
File : r e c r e a t i a n a l _ c u a ~ a n d ~ f b a a q u a t i c _ p a t h w a y s . r ~ d  

Total Dose Contributions TDOSE(i,p.tl for Indlvidial Radionuclides (1) and 
As rnrem/yr and Fraction of Total Dose At t = 1.000Et03 years  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat 
Radio- 
Nuclide rnrern/yr fract. mrem/yr fract. m r e m / y r  fract. mrem/yr fract. mrem/yr fract. 

Am-241 0.00OEi00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Co-60 0.000Et00 0.0000 0.000Ei00 0.0000 0.0OOEi00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Cs-131 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.300Ei00 0.0000 
Eu-152 O.0OOEtOO 0.0000 0.000EiOO 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 C.OOOEi00 0.0000 
Eu-154 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Pu-238 0.00OEi00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000EtO0 0.0000 0.000Ei00 0.0000 
Pu-239 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Pu-241 0.000Ei00 0.0000 0.00OEi00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
Sr-90 0.00OEt00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

T o t a l  0.000Et00 0.0000 0.000EtDO 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000Et00 0.0000 
- - - 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and 
As m r e r n l y r  and fraction of Total Dose At t = 1.000Ei03 years  

0 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Niiclide mremlyr fract. rnrem/yr fract. m r e m / y r  fract. mremlyr fract. mrern/yr fract. _ _ _  
Rm-241 1.808E-01 0.4182 1.850E-01 0.4280 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Co-60 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000EiO0 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 
Cs-137 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 
E"-152 0.000Ei00 3 . 0 0 3 0  0 . 0 0 0 E i 0 0  0.0000 0.330E+O0 0.0000 0 . 0 0 0 E t 0 0  0,0000 0.000Et00 0.0000 
E" -154  0.300t+00 0.0000 0.003Ei00 0.0000 0.000EtOO 3.0000 0.000E+00 0.0000 0.00OEi00 0.0000 
Pu-238 1.547E-10 0.0034 3.494"-11 0.0001 0.00UEiOO 0.0000 0.0002tOO 0.0000 0.000E+00 0.0000 
Pu-239 5.2571-11 0.0001 1.188E-11 0.0000 0.00OEIOO 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Pu-241 3.273E-08 0.0151 3.350E-08 0 . 0 7 7 5  0.000Ei00 0.0000 0.0002100 0.0000 0.000St00 0.0000 
5:-90 1 . 8 7 6 s - 1 6  0.0000 1.523E-16 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000EiOO 0.0000 - - - - 
T o t a l  2.137s-07 0.4944 2 . 1 8 5 ~ - 3 7  0.5056 O . ~ O O E + O O  o.oooo O.OOOE+OO 0.0000 O.OQOE+OO o.oooo 
0'Sum of all water independent and dependent p a t h w a y s .  
IRESRAD, Version 6.3 T l i  L l r n i t  = 180 days  11/30/2001 12:03 Page 26 

Summary : Conb:ned ilppcr Areas a n d  Fllter B e d  A r e a s  Recreationist ( A g j d t i c  Pathways1 
V File : recreational ~~ cua  2nd - :ba_iq:,atic~pathways.rad m 
00 
0 - Dose/source R a t i o s  Summed Over A11 Pathways 
w e 

0.000E+00 0.0000 

0.000E+O0 0.0000 

Pathways (PI 

Milk 

i.72lE-08 0 . 1 C 3 3  

3.608E-07 1.0000 
- 

mrem/yr iract. 

0.000Et00 0.0000 
O.O00E+00 0.0000 
0 . 0 0 0 E i 0 0  0.0000 
0.000Et00 0.0000 
0.000Ei00 0.0000 
0.000E100 0.0000 
0.000Ei00 0.0000 
0.000E+00 0.0000 
0.000Ei00 0.0000 

0.000Et00 0.0000 

Pathways lpl 

- 

Milk 

rnrem/yr  fract. 

0.000EiO0 0.0000 
O.OOOEi00 0.0000 

0.000Et00 0.0000 
0.0OOEIOO 0.0000 
0.000Ei00 0.0000 

0.000Et00 0.0000 
- 

All Pathways- 

rn rem/yr  fract. 

0.000Ei00 0.0000 
0.000Ei00 0.0000 
0.000E+00 0.0000 
0.003Et00 0.0000 

mrem/yr fract. 

3.658E-01 0.8462 
0.000E+00 0.0000 

0 . 0 0 0 E i 0 0  0.0000 
o.oaaE+aa o.oooo 

0.00OEtOO 0.0300 0.000Ei00 0 . O U O D  

0.00OEi00 0.0000 6.444E-11 3 . 0 3 0 1  
0.00OEiOO 3.0000 6.622E-08 0,1532 

O.OOOE+OO 0.0000 1.896z-10 0.0034 

0.03OEi00 0.0000 

C.OOOEi00 0.3000 

3.399E-15 0.0000 

4 .322E-07  1.0000 
- 



Parent a n d  Progeny P r i n c i p a l  Radionucllde Contributions I n d i c a t e d  
0 Parent Prodiict Thread DSR1j.t) At Time i n  Years (mrem/yr)/fpCi/gl 

( i l  (j) F r a c t i o n  O.00OEi00 1.000Ei00 3 . 0 0 0 E i 3 0  1.00UEi01 3.003Ei01 5.476Ei01 1 . 0 3 0 E t 0 2  1.664E102 3.000Ei02  i.000Et03 

Am-241 Am-241 i.nooE+no O . O O O E + U U  o . n o o E + o o  o.oonEtnn O.OOOE+OO a.ooo~+on O.OUOE+OO o.oon~+oo o.ouo~+no O.UOOE+OO o.ono~+on 
Am-241 N p - Z 3 7 + D  1.03oEin.c n.ouoE+nn O . O O O E + O O  o.ouoE+no o . o n n ~ + o o  n . o o o r + o a  O.OOOE+OO O.OOOE+OO 5.587~-07 I . ~ z ~ E - o ~  2.151~-36 
Am-241 F 2 3 3  1.000Ei00 0.000EIDO O.OOOEt00 0.000EtOU 0.000Ei30 1.000€+00 2.419E-12 3.552E-12 2.802E-11 8 . 7 3 i E - 1 1  2.132E-IO 
Am-241  Th-ZZU+D 1.000Ei00 O.UOOEi30 3.000E+00 O.OOOE+OO 0.000Ei00 0.000Ei00 1.282E-16 2.234E-16 5.891E-15 1.0535-13 1 . 8 3 G E - 7 2  
Am-241 ZDSR(11 0.030Ei00 @.OOOE+OO O.OOOE+OO 0.000Ei00 D . O O O E i 0 0  2.415E-12 3.552E-12 5.5872-07 1.627E-06 2.152E-06 

OCs-137iD C s - 1 3 7 i D  1.0@0E+G0 0 .000E+00  0.000EiUC U.000E+00 U.OU0EiO0 0.000E+O0 0.000Et00 0.00OEiOO 0.000E+00 0.000EiUU 0.000Ei00 
OEu-I52 Eu-152 7.20RE-31 O.O00E+00 0.000Et00 0.000E+OO O.O00E+U0 0.000Et00 U.000Ei00 0.000E100 0.0@0E+00 0.0OOEtUU 0.000Et00 
OEu-152 Eu-152 2.792E-01 0.000Ei00 0.00OE+fl0 O.OOOE+OO 0.000E+00 O.OOOE+OO O.OOOE+00 0 .00UEt00  0.00UEiOO 0.0G0Ei00 O.OOOEi00 
Eu-152 Gd-152 2.792E-01 0.000EiOU 0.000EiOO 0.000E+00 O.OOOE+OO O.OUOEi00 0 . 0 0 U E i 0 0  0 . 0 0 0 E i 0 0  U.OOOEtO0 0.OOOEiOO O.OOOE+OO 

OCo-60 Co-60 ~ . U O O E + O O  3.00u~too o . o n o ~ t o o  O . O O O E + O O  o.oon~toa o . o n o ~ + o n  o.ooo~+no n.onoEinn O.OOOE+OO O . Q O O E + O O  o.ono~+oo 

Eu-152 LDSRlj) o.nonE+nn n . n o o E t o o  n .oonE+un u.oonE+oo o.aooE+ao O.OOOE+OO n.ounE+oo o.oonE+oo O.OOOE+OO o.oon~+oo 
OEu-154 Eu-154 i.nooE+oo o.nooE+on n . n o m + u n  o.nnoE+no n.onnE+no o.unoE+on o.nonE+oa O.OOOE+OO O.OOOE+OO n.oooE+oo o.uoOE+Oo 
0Pu-238 ~ ~ - 2 3 8  1.840E-09 0.000EtOO O.OO0EtQO U.000E+00 O.UOOE+OO 0.000E+00 0.000Et00 0.000Ei00 0.000Ei00 0.000EiOU 0 . 0 0 0 E t 0 0  
OPu-238 Pu-23R 1.UUOEt00 0.000Ei00 0.030Ei00 0.000E+00 D.UOOEiU0 O.OOOE+OO 0.000Ei00 0.000Ei03 0.000Ei00 0 . 0 0 0 E i 0 0  0.030€+00 
Pu-238 U-234 1.000Et00 O.UOUEi00 0.300Ei00 0.000EiOO 0.000E+OO O.OOOE+OD 1.465E-07 1.736E-07 3.892E-07 4.478E-07 5.849E-08 
Pu-238 Th-230 i.ODOEi00 0.000Ei00 0.003Ei00 0 . 0 0 0 E i 0 0  U . O U O E + U O  0.000Ei00 3.50JE-13 5.055E-13 4.138E-12 1.506E-11 4.326E-11 
P u - z 3 a  Ra-L26+D 1.000Ei00 O.OOOEt00 0 . 0 0 0 E i 0 0  0.000Et00 0.000E+00 0.000EiUO 0.000E+00 0 . 0 0 0 E i 0 0  1.420E-18 1.005E-13 4.786E-12 
Pu-238 Pb-?lO+D 1.000Ei00 0.000E+00 0.000Et00 0.UDOEIUO 0.000Ei00 0.000Ei00 0.000Et00 0 . 0 0 U E i 0 0  0.000Ei00 1.025E 11 5.078E-ID 
Pu-238 EDSRljl 0 . 0 0 0 E i U 0  0.000E+00 0.00UEi00 0.000E+O@ O.UOUE+OO 1.469E-01 1.736E-07 3.892E-01 4.478E-07 5.545E-08 

Pu-239 U-235tD 1.0OOE+OD 0 . 0 0 0 E i 0 0  0.000Ei00 0 . 0 0 0 E t 0 0  0 .000EtOU 0.000EiU0 5.309E-11 6.404E-11 1.366E-10 3.605E-10 6.164E-10 

Pu-239 Ac-ZZliD 1 . 0 0 0 E i 0 0  0.000E+00 O.O00E+00 0.0OOE+00 O.UOOEi00 0.000E+00 1.535E-14 2.083E-14 1.587E-13 1.173E-12 1.206E-11 
Pu-239 ZDSRljj 0 . 0 0 0 E i 0 0  0 .000E+00  0.000Ei00 0.000E+00 @.OOOE+OO 5.311E-ll 6.408E-11 1.869E-10 3.62OE-I0 6.318E-10 
OD-241 PU-241 1.000Et00 0.OOOEiOO 0.000Ei00 0.000Ei00 0.030Ei00 0.000Ei03 0.000Ei00 U.OUOEtU0 0 . 0 0 0 E i 3 0  O.UOOE+OO 0.000EiUO 

npu-235 Pu-239 i.onoE+no o . o n o ~ + u n  o.oon~+ou O.OOOE+OO O.OUOE+OO O.OOOE+OO O.OOOE+OO U . U O O E + O O  o.noo~too o.ooo~too o . n o o ~ + n o  

Pu-235 Pa-231 1.oooEiaa ~.OOOE+OO O.OOOE+UO o.oonE+nn o.onnE+no n.unnEtno 8.065~-15 i.in4~-14 e.~e0~-14 3.787~-13 ;1.2;3~-12 

Pu-241 A n - 2 4 1  1.nooEcoo o.norm+oo o.nno~+ou n .unnE+oo  U.OOOE+OO O.OOOE+OO n.nooE+oo O . O O O E + O O  o.oon~+nn u . o o o ~ + n o  o . n n m + u o  
~ ~ - 2 4 1  N P - Z ~ ~ + D  I.OOUE+OO O.OOOE+OO o.ooo~iou o.uon~+un n.uno~+no o . o o m + n n  o.oon~+no o . o n o ~ + o o I . ~ ~ I E - O E  4.9e2~-08 ~ . L ~ ~ E - O G  
Pu-241 U-233 1 . 0 0 0 E i 0 0  0.000E+00 0.000E+00 0.000E+00 G.ODOE+OO 0.000Et00 2.397E-14 4.075E-14 6.682E-13 2.602E-12 7.126E-12 
Pu-241 Th-229CD 1.300Et00 0.00UE+OU 0.000E100 0.00UEiO0 0.00OEi00 O.OG@E+OO 1.165E-1R 2.426E-18 1.802E-16 2 . 8 0 l E - 1 5  5.392E-14 
P u - 2 4 1  ZDSR(jj 0 . 0 0 0 E t 0 0  0.000EiOU 0 . 0 0 0 E i 0 0  0.030Ei00 O.OOOEi00 2 . 3 9 7 E - 1 4  4.08GE-14 1.181E-08 4.582E-08 7.265E-08 

O P U - ~ ~ I + D  P U - ~ ~ I + D  ~ . ~ ~ o E - o s  o.oooE+on ~ . u n o ~ + o n  o.ooo~too o . o o o ~ + n o  o.ooo~tou o.nuo~+nn n.nonE+oo O . O O O E + O O  O.OOOE+OO o.oon~+co 
FU-Z~I+D N P - Z ~ ~ + D  2.4sn~-o5 n.oonE+oo O . O O O E + O O  o.onnE+no n.oooE+no ~ . O O O E + O O  O.OUQE+OO o.nno~+oo s . 3 8 ~ 1 2  4 . 5 1 2 ~ - 1 2  i.023~-12 
P~-241+D U-233 2.45n~-n5 O.OOOE+OO o.oooc+no O.COOE+O~ O . O O ~ E + ~ O  O.OOOE+OO 4.260~~17 5.855~-17 2.130~-16 2.904~-16 1.533~-16 
Pu-241tD Th-Z29+D 2.450E-05 0.000E+00 0.000Ei00 0.000Ei00 0.000Ei30 3.000E+0@ 2.413E-21 3.5572-21 1.147E-15 5.854E-15 2.915E-I8 
PU-241tD CDSR(3) 0.000Et00 0 . 3 0 0 E i O 0  0.000Et00 0.0UOEIUO 0.030Ei00 4.260E-11 5.35iS-l7 5 . 3 8 8 E - 1 2  4.512E-12 ?.C24E-l2 

Summary : Combined Cpper Areas  and Filter Bed Areas Recreationist ( A q u a t l c  Pathways1 
File : r e c r e a t i o n d l _ c u a ~ a n d . ~ f b a ~ a q u a t i c _ p a t h w a y s . r a d  

1RESRP.D. Ver513n 6 . 3  ~i Limit = ieo d a y s  11/30/2007 12:03 Paqe 27 

Dose/Source  Ratios Summed Over A l l  p a t h w a y s  
Parent a n d  P r o q e n y  Yrlnzipal R a d i o n u c l l d e  C o n t r i b . J t i o n s  Indicated 

3 Parent Product T h r e a d  D S R f j , t )  A t  T i m e  in Years (mrern/yrl/(pCllgi 
lil l j )  F r a c t i o n  0.003Ei00 1 . 3 0 O E t 0 0  3.00OEl30 1.000F+31 3.003EiGl 9.476Ei01 1.000Ei02 1.664E102 3 . 0 0 0 E i 0 2  1.000Ei33 

Sr-90iD S:-90+D 1.000E+OO 0.000Ei00 0.030Ei00 0.000St00 0 . 0 0 0 Z i 0 0  0.0002100 1.532E-04 1 . 3 3 3 r - 0 4  2 . 3 0 3 E - 3 5  6.12lE-07 6.135s-15 2 
0;i 
0 - The DSR i n c l u d e s  contributions from associated (half-llfe o 180 d a y s )  daughters. 
w 
VI 



0 

0Nuclide 
(il 

Am-241 
co-60 
Cs-137 
Eu-152 
€"-Is4 
Pu-238 
Pu-239 
Pu-241 
sr-90 

*At spec 
- 
0 

t- 0.000Ei00 

'3.431EilZ 
" 1 . 1 3 2 E i 1 5  
'8.704E113 
'1.765E114 
*Z.h19E+14 

*1.35SE+14 

:ific a c t i v i t y  

1.000Ei00 

S i n g l e  Xadionuclide Soil Guidelines Gli,tl in pCi/g 
B a s i c  Radiation Dosc Limit = 2.S00Et01 m r e m / y r  

3.00o~tn0 1 .OOOEtOl 

'3.431E112 
'l.l32E+1S 
'8,7045113 
*1.765E+14 
'2.639E114 
'1.71ZEi13 
*6.2!4€+!0 
*1.030Et14 
*1.365E+!4 

. i n i t  

-3.431E+12 
'1.13ZEilS 
' 8 . 7 0 4 E 1 1 3  
'1.76SEi14 

'1.365Et14 

3.000~c01 9.476~ioi i.ono~+o? 

* 3 . 4 3 1 C + 1 2  *3.4313+12 *3.431E+12 
'l.l32E+lS *1.132E+lS "1.13ZEi15 
'8.704?+!3 ' 8 . 7 3 4 E t 1 3  '8 .704E+13 
*1.76SE+l4 '!.76SE+14 '1.76SEi14 
*2.6391+14 *2.539E+14 *2.639E+14 
'1.712Et13 1.701Ei08 1.440E108 
' 6 . 2 1 4 E i 1 0  * 6 . 2 1 4 E t 1 0  +€.214E+10 
*1.030E+14 *1.030E+14 *1.030E+14 
' 1 . 3 6 5 E 1 1 4  1.532Ei05 1.875Et05 ___ 

1.654Ei02 

*8.7n4~+13 
*1.765€+14 
'2.639E114 

6 . 4 2 3 E t 0 7  
'6.214Et10 
2.117EI09 
i.n8sE+o6 

3.003Ei02 

1.536Ei07 
'1.132EilS 

*6.214E+10 
5.0ie~toe 
3.716Ei07 

1 . 0 0 0 € + 0 3  

1.162.E.107 
'1.13ZEi15 
'8.704E113 
*1 .165E+14 
*2.639€+14 
4.206Et08 
3.957Fi10 
3.439Et08 

'1.36SE114 

Summed DoseISource Ratios DSRII, t) in (mrem/yr) / ( p c i / g )  
and Single Radionuclide Soil Guidelines G ( i , t )  in pCi/g 

at t m i n  = t i m e  of minimum single r a d i o n u c l i d e  soil guideline 
and at tmax = time of maximum t o t a l  dose = 9 4 . 8  i 0.2 years 

ONucllde Initial tml" DSRli, t r n l n )  G l i ,  tmlnl D S R ( i ,  tmax) C ( i ,  tmax) 
i i l  ! p C i / g I  (years) (FCl/Y) i p C i / g l  

An-241 1 . 1 0 0 E - 0 1  657 f 1 2.479E-05 1 . 0 0 8 E t 0 7  2.419E-12 '3.431E112 

C5-137 Z . S S O E i 0 0  0.000Ei00 0.000Ei00 +8.704E+13 0.000Ei00 *8.704€+13 
Co-60 6.690E-03 0.00DEt00 o.oonEtoa *1.132~+15 o.oonE+oo * 1 . 1 3 ~ ~ + 1 5  

Eu-152 1.100E-01 o.nooE+on 0.000Ei30 '1.765Ei14 0.000E+00 '1.765E114 
Eu-154 1 . 4 0 0 E - 0 2  0.000Ei00 0 . 0 0 0 E i 0 0  -2.639Et14 0.000Ei00 +2.639€+14 
Du-238 3.190E-03 256.0 i 0.5 4.593E-07 5.443Ei07 1.4h9E-07 1 .7fllE+nR ~ ~ ~ ~ ~~ ~ ~ ~~~ ~. 
Pu-239 1.020E-01 1.000Ei03 6.318E-10 3.957Ei10 5.311E-11 *6.2!4E+!O 
Pu-241 9.110E-01 679 i 1 8.25SE-08 3.028E108 2.401E-14 *1.030Et14 
Sr-90 5.540E-02 94.8 2 0.2 1.532E-04 1.632E10S 1.532E-04 1.632Ei05 - ___ 
' A t  specific activity limit 

I R E S R A D ,  Version 6.3 Ti Limit = 180 d a y s  11/30/2007 12:03 Page  2 8  
Summary : Combined Upper Arras and Filter Bed Areas Recreationist (Aquatic Pathways) 
File : r e c r e a t i 3 n a l ~ c u a - a n d - f b ~  ~ aquatic_pathways.rad 

Irrdividilal  Ndclide Dose Silnlmrd Over All Pathways 
Parent Nilclide and 3ranch Fraction Indicated 

ONJilide P a r e n t  THF 1 1  ) UOSE ( 1 ,  t) , mrem/yr 
( I 1  ( 1 )  t= 0.000E100 1.003Ei30 3.000EiOO 1 . 0 0 0 E i 0 1  3 . 0 3 0 E 1 0 1  9.476Et01 1.000Et02 1.6645102 3.000Ei02 1.000Et03 _____ 

Am-241 Am-241 1.000Ei00 . o o n ~ + o o  o . n n o ~ + o o  O.OOOE+OO O . O O O E + O O  O . O ~ O E + O O  O.OGOE+OO O.OOQE+UO O.OOOE+OQ 0.~00Etn0 o.nooz+oo 

V Am-241 LDOSElj) .SOQZ+OO O . O O O E + ~ Q  o . u o o ~ t o o  o.ooos+oo o . o 3 o i ' + o f l  O . Q O O E + ~ O  o . o o o ~ + n o  O.OGOE+OO n.oooE+oo C . G O O E + O ~  

Np-237 Pu-241 1.000Ei00 .OOOE+OO O . O O O E + ~ O  o.oooz+oo O . O ~ O E + Q O  O . O ~ O E + O ~  o.oooEi3n O.OOOE+OO ~ . U ~ S F - O ~  4.538~-08 C . G Z Z E - ~ ~  
R 

~m-241 2u-241 1.0ooztno .000E+00 0.000Et00 0.000€+00 O.OUOE+OO 0.000E+00 0 . 0 0 0 E i 0 0  0.000Et00 0.000Ei00 0.000Ei30 C.OO9Ei00 

0 ~ p - 2 3 7  i ~ n - 2 4 1  i.onoz+oo .000€+00 9.000Ei00  3.003E+00 0.000Ei00 0.000E+00 0 . 0 3 0 E + 0 0  0.000E+00 9.498E-08 2.766E-37 3.657E-07 
a- - 
w a 



Np-237 
Xp-23- 
0 IJ- 2 3 3 

u-233 
U-233  
3 - 2 3 3  
OTh-229 
Th-229 
Th-229 
Th-229 
0Co-60 
0Cs-137 
OEu-152 
Eu-152 
Eu-152 
OGd-152 
OEu-154 
0Pu-238 
Pu-238 
Pu-238 

OU-234 
OTh-230 
ORa-226 
0Pb-210 
0Pu-239 
OU-235 
OPa-231 
OAc-227 

Pu-241 2.450F-05 
ZDOSE (I! 
m - 2 4 1  I.OOOEi00 
Pu-241 1.000Ei00 
Pu-241 2.45UE-05 
ZDOSE (1  1 
Am-2il 1.000Et00 
Pu-2il 1.030Ei00 
?u-241 2.450E-05 

0.000Et00 O.000Ei00 0.000Ei00 0.000Ei00 0.000E+00 4.33OE-13 6.411E-13 5.372E-12 
0.000Ei00 0.000Et00 0.000E+00 0.000Ei00 0.000Ei00 2.180E-17 3.797E-17 1.682E-15 

0.000Ei00 0 . 0 0 0 E i O O  
ZDOSE(i1 0 . 0 0 0 2 1 0 0  O . O O f l E + O O  
Co-60 1.000E+00 0.000Ei00 0.000Ei00 
C S - 1 3 7  l.OOOEIO0 0.00OE+00 D.OD@E+DO 
Eu-15% 7.208E-01 0.000Ei00 0.000Ei00 
Eu-152 2.7ii2E-01 
ZVOSE i i  1 
Eu-152 2.792E-01 
Eu-154 1.000E+00 
Pu-238 1.840E-09 
Pu-238 1.000Et00 
ZDOSE(]! 
Pu-238 1.000Ei00 
Pu-238 1.000Ei00 
PI>-238  1 .OnOE+00 ~~~~ ~ ~ ~ 

Pu-238 1.000Ei00 
Pu-239 1.000Et00 
Pu-239 1.000Ei00 
Pu-239 1.000Et00 
Pu-239 1.000Ei00 

0.000Ei00 0.000Ei00 
0.000Et00 0.000EiOO 
0.000Ei00 0.000E+00 
0.000Ei00 0.OOOEiOO 
0.000Ei00 0.000E+00 
O.OOOE+OO 0.000Ei00 
0.000Ei00 0.000E+00 
0.000Et00 0.000Ei00 
0.000EiO0 0.000Ei00 

0 . 0 0 0 E i 0 0  0.000Ei00 0.0003+00 
0.000Ei00 0.000E100 O.OOOEi00 
0.000Ei00 0.000Ei00 0.000EiO0 
U.OOOE+OO 0.000E+00 0.000E+00 
0.000Et00 0.000Et00 0.000Et00 
0.000E+00 0.000E+00 0.000E+00 

1.061E-18 2.210E-18 1.641E-16 
2 . 1 9 8 E - 2 1  3.641E-21 1.045E-19 
2.286E-17 4.018E-11 1.8463-15 
0.000E+00 0.000Ei00 0.000E+00 
0.000Ei00 0.000Ei00 0.000Ei00 

O . O O O E + O O  0.000E+00 0.ODOEIOO 
0.000Et00 0.000Ei00 0.000E100 
0.00OEiOD O.000EtUU 0.000Et00 

0.000Ei00 0.000Ei00 0.OOOEt00 
0.000Ei00 0.000Ei00 0.000Ei00 
4.687E-10 5.538E-10 1.242E-fl9 

0.000Et00 0.000E+00 0.000E+00 
0.000Ei00 0.000Ei00 0.000Ei00 
0.000E+00 O.OOOE+OO 0.000E100 

5.415E-12 6 . 5 3 3 E - 1 2  1.903E-11 
8.226E-16 1.127E-I5 8.446E-15 
1.57OE-15 2.12SE-15 2.U26E-14 

.646E-16 1.397E-16 

.?22Z-11 4.273E-I1 

.7Y1E-14 3.110E-13 
2.552E-15 5.368E-14 
5.370E-19 2.655E-18 
2.046E-14 3.64lE-13 
0.000E+00 0.000EiOD 
0.000Ei00 0.000E+00 
0.000Et00 U.UOOEi00 
0.000EinO I).OOOE+00 ~~~~~~~ ~ 

0.000E+00 0.000Ei00 
0.000Ei00 0.000E+00 
0.000Et00 0.000Ei00 
0.000Ei00 0.00OE+00 
0.000Ei00 0.000Ei00 
0.000Ei00 0.000Ei00 
1.478E-09 1.8h6E-10 ~~ 

4.805E-14 1.380E-13 
3.218E-16 1.527E-14 
3.210E-14 2.896E-12 
0.000Et00 0.000Ei00 
3.617E-11 6.288E-11 
3.862E-14 3.339E-13 
1.196E-13 1.230E-12 

IRESFAD, Version 6.3 Tb Limit ~ 1 8 0  days 1!/30/2007 12:03 Page 29 
Summary : Combined Upper A r e a s  and Filter Bed Areas Recreationist (Aquatic Pathways) 
F i l e  : recreatlonal_cua~and_fba_aquatic_pathways.~~d 

Individual Nuclide Dose Summed Over AI1 P a t h w a y s  
P a r e n t  N u c l i d e  a n d  B r a n c h  fraction Indicated 

ONuclide P a r e n t  THF(11 DOSE < j, tl , mrern/yr 
( 1 1  ( 1 1  t= 0.000Ei00 1.000Ei00 3.000E+00 1.000Ei01 3.00OEt01 9.476Ei01 1.000Ei02 1.664E102 3.000E+02 1.000Et03 ~ _ _  

Pu-241 Pu-241 1.000Ei00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 0.000Ei00 0.000E100 0.000E+00 0.300Ei00 0.000Ei03 0 . 0 0 0 E t 0 0  0.000Ei00 
?u-241 Pu-241 2.450~-05 O.O~OZ+OO O . O ~ O E + O O  O.OOOE+OQ o .oon ’ r+oo  O.OOOE+OO O.~OUE+OO o.ooo~i00 o.ooor1+00 o . o o o ~ + a o  O . O ~ O E + ~ O  
Pu-241 ZDUSEi]i 0.000E+@0 0.000Ei00 0.000Ei00 0.000Ei00 0.0002+00 0.00OEi00 0.000E+00 0.000Ei00 0.000E+00 0.000EiO0 

OSr-90 S r - 9 0  !.000E+00 0 . 0 0 0 E i 0 0  0 . 0 0 0 E t 0 0  0.000E+30 0.000Ei00 0.00OE133 8.485E-06 7 . 3 8 ? Z - 0 6  1.2765-06 3.127E-08 3.3993-16 ~ _ _ _  ____ 
TAF(i1 is the thread fraction of the parent nucllde. 

Ssmrnary : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways) 
File : r e c r e a t i c n a l ~ c u a _ a n d _ f b a _ a q u a t l c p a t h w a y s . ~ ~ d  

IIESRAC, Version 6.3 T% Limit = 180 d a y s  11/30/2007 12:03 Page 30 

Individual Nuclide Soil Concentration 
Parent N u c l i d e  and B r a n c h  Fraction Indicated 

ONuclide Parent THF(11 S ( I . t l ,  PCi/Cl 
2 
% (1) ili t= 0.0002100 1.000Ei00 3.000Ei00 1.030Ei01 3.000Ei01 9.476Ei01 1.0002+02 1.6642+02 3.000Ei02 1.000~+03 - 
w 
4 



Am-241 
An-241 
An-241 
ONp-237 
Np-237 
Np-237 
Np-237 

0'5-233 
U-233 
U-233  
U-233 
OTh-229 
Th-229 
Th-229 
Th-229 
0C0-60 
0Cs-131 
OEu-152 
Eu-152 
Eu-152 
OGd-152 
OEu-154 
OPu-238 

Pu-238 
Pu-238 
OW-234 
OTh-230 
0Ra-226 
OPb-210 
0 P u - 2 3 9  
0 0 - 2 3 5  
OPa-231 
OAc-221 

Am-241 
Pu-241 

An-241 
Pil-241 
Pu-241 

An-241 
Pu-241 
PU-241 
L S i j J :  
Am-241 
PU-241 
PU-241 
L S ( 1 1 :  
Co-60  
Cs-137 
Eu-I52 
Eu-152 

Eu-152 
Eu-154 
Pu-238 
Pu-238 
LS(j1: 
Pu-238 
Pu-238 
€ 3 - 2 3 8  
Pu-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 

LS(,!: 

L S l j ) :  

L S ( j ! :  

1. 000ii00 
I .000E+00 

1 . 7 0 0 E - 0 1  1.697E-01 1.692E-01 1.673E-01 
0.000Et00 1.425E-03 4.0712-03 1.149E-02 
1.700E-01 1.112E-01 1.733E-01 1.188E-01 4.025I-02 

8.624E-06 1. OnflEiOO 
1 . 0 0 0 E t 0 0  
2.45DF-05 

0.000Ei00 5.496E-08 1.643E-0J 5.405E-01 
0.000Ei00 2.326E-10 2.023E-09 2.002E-08 
@.000E+00 7.050E-12 2.013E-I1 5.671F-11 

1.562E-06 4.373E-06 4.570E-06 
1.332E-07 6.288E-01 6.667E-07 

6.720E-06 9.451E-06 
1.0851-06 1.627E-06 1 .565F-06 

1.103E-13 1.268E-10 1 . 2 5 J E - 1 0  
1.695Z-06 5.002E-06 5.23lE-06 
1.008E-10 8 . 6 0 5 E - 1 0  9.463E-10 
6.350E-12 1.040E-10 1 .168E-10  

i.i03~-i3 a.31i~-ii 
1.806E-06 1.108E-05 
2.235E-09 5.286E-09 
3.238E-10 8.579E-10 

~~ ~~ 

0.000Ei00 5 . 5 2 0 E - 0 8  1.6632-07 5.605E-37 
0.000Ei00 1.2013-13 1.016E-12 l.ll5E-ll 
0.000Ei00 3.402E-16 8.936E-15 3.014E-13 
0.0005+00 1.553E-17 1.3492-15 1.329E-15 
0.000€+00 1.205E-13 1 . 0 8 5 E - 1 2  1.206E-11 
0 . 0 0 0 E i 0 0  3.783E-18 1.018E-16 3.121E-15 
0.000€+00 8.053E-21 6.3XlE-19 7.307F.-17 

1.030Ei00 
1. OOOEiOO 
2.450E-05 8.716E-I5 3.898E-14 4.113E-14 

1.07lE-lO 9.645E-10 1.063E-09 
6.305E-14 8.368E-14 
2.559E-09 6.144E-09 

4.390E-14 
1.368E-08 

1.000E+00 
1.000Ei00 
2.450E-05 

9.685E-14 2.112E-I2 3.158E-12 1.291E-ll 5.97ZE-11 6.986E-10 
4.841E-15 2.806E-13 3.351F.rl3 1.672E-12 8.991E-12 1.208E-10 
9.271E-18 1.565E-I6 1.162E-16 5.055E-16 1.444E-15 5.16lE-I5 
1.01lE-13 2.993E-12 3.493E-12 1.4SRE-11 6.811E-11 8.194E-10 

~~ ~~ ~~ ~ 

0.000Ei00 4.909E-22 1.29lE-20 4.365E-19 
0.000Ei00 3.792E-18 1.024E-16 3.794E-15 
6.690E-03 5.865E-03 4.508E-03 1.794E-03 
2 . 5 5 0 E t 0 0  2 . 4 9 2 E i 0 0  2.3791100 2.023Ei00 

1.000E+00 
1.0002+00 
7.208E-01 

1.291E-04 2.568E-08 1.289E-08 
1.274Ei00 2.848E-01 2.523E-01 
2.268E-02 7.784E-04 5.925E-04 

2.066E-I2 4.782E-20 
5.430:-02 2.469E-03 
1.868~-05 1.780~-08 

0.000Ei00 
2.291E-10 
2.643E-24 1.081E-01 l.026E-01 9 .248E-02  6 .424E-02  

4.188E-02 3.976E-02 3.582E-02 2.488E-02 
1.500E-01 1.424E-01 1.283E-01 8.91ZE-02 
0.000Et00 2 . 6 1 9 E - 1 6  1.465E-16 2.095E-15 
1.400E-02 1.294E-02 1.105E-02 6.364E-03 
5.870E-12 5.823E-12 5.731E-12 5.421E-12 
3.190E-03 3.165E-03 3.115E-03 2.946E-03 
3.190E-03 3.165E-03 3.115E-03 2.946E-03 

2.792E-01 

?.79%E-01 

8 .783E-03  3.01SE-04 2.29iE-04 ~ ~~ ~ ~~ 1.234E-06 6.894E-09 ~ ~~ 

3.146~-02 I . O ~ O E - O ~  a . z z m o 4  z . ~ ~ I E - o ~  Z . ~ ~ Q E - O ~  3.666~-24 
4.075E-15 5.099E-15 5.106E-I5 5.111E-15 5.0672-15 4.836E-15 
1.315E-03 7.977E-06 5.278E-06 2.813E-08 7.503E-13 8.114E-37 
4.625E-12 2.765E-12 2.652E-I2 1.565E-12 5.414E-13 2.082E-15 

1 .024F-24 

2.514E-03 1.503E-03 1.441E-03 
2.514E-03 1.503E-03 1.441E-03 
2.286E-07 5.015E-07 5.14OE-07 

8.505E-04 2.943E-04 
8.505E-04 2.943E-04 
5.930E-07 5.226E-01 

1.131E-06 
1.131E-06 
5.984E-08 1. OOOEiOO 

1.000€+00 
1.000Ei00 

0.000E+00 8.99ZE-09 2.667E-08 8.540E-08 
0.000Et00 4.055E-14 3.622E-13 3.918E-12 3.270E-11 2.573E-10 2.81ZE-10 
0.000Ei00 5.860E-18 1.5115-16 5.106E-15 1.453E-13 3.8045-12 4.405E-12 

1.000Ei00 0.000Et00 4.5286-20 3.606E-18 4.195E-16 2.884E-14 1.7785-12 2.12lE-12 
1.000Et00 1.020E-01 1.020E-01 1.02OE-01 i.019E-01 1.018E-01 l.Ol?E-01 1.013E-01 
1.000Ei00 0.000E+00 1.003E-10 2.998E-I0 9.867E-10 
1.000Ei00 

6.1llE-10 1 . 3 0 2 E - 0 9  2 . 7 1 4 E - 0 9  
1.694E-I1 7.056E-11 6.488E-10 
1.069E-11 5.526E-11 6.181E-10 
1.008E-01 9.978E-02 9 .480E-02  

2.857E-09 8.066E-09 8.437E-09 1.257E-08 1.838E-08 
2.426E-11 6.838E-11 
1.721E-11 5.699E-ll 

2.625E-08 
4.162E-I0 
3.990E-10 

0.000Ei00 1.061E-15 9.530E-I5 1.05OE-13 9.226E-13 8.531E-12 9.444E-I2 
2.369E-13 4.741E-12 1.394E-12 1.000Et00 0.000Et00 1.118E-17 2.965E-16 1.034E-14 

IRESRAD, Version 6.3 Th Limit = 180 days  11/30/2001 12:03 Page 31 
Summary : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways) 
F i l e  : r e c r e a t i o n a l ~ c u a _ a n d _ f b ~ - ~ ~ ~ ~ t ~ ~ ~ p ~ t h w a y s . ~ = d  

Individual Nuclide Soil Concentratlan 
Paient Nuclide and Branch Fraction Indicated 

ONuclide P a r e n t  T H F i l l  S i i , t I ,  p C i / g  
(1) ( 1 1  t= 0.000Ei00 1.000Ei03 3.000E+00 1 . 0 0 0 E i 0 1  3.0006+01 9.476Ei01 1.000Ei02 1.664Et02 3.000Ei02 1 . 0 0 0 E i 0 3  ~ _ _ _  

Pu-241 Po-241 1 . 0 0 0 E i 0 0  9.1102-01 8.6812-31 7.884E-01 5.627E-01 2.1472-01 9.4782-03 1.364E-03 3.004E-04 4.8112-07 1 . 0 6 5 2 - 2 1  
Pu-241 P u - 2 4 1  2.450E-05 2.23ZE-05 2.127E-05 1 .93ZE-05  1.119E-05 5 .260E-06  2.3222-07 1.8042-07 7.360E-09 1.179E-ll 2.658E-26 
?u-241 Z S l j i :  9.113E-01 8.6815-01 7.8843-01 5.527E-01 2.147E-31 9.479E-03 1.364E-03 3.004E-04 4.811E-07 1.085Z:-21 

0Sr-90 Sr-90  1.000t+OO 5.540E-02 5.395E-02 5.117E-32 4.2532-02 2.506E-02 4.520E-03 1.935"-03 6 .796E-04  1.9853-05 1.8iOE-13 _____ ____ ___ 
T ' I F I i !  1s the t h r e a d  fraction Of the p a r e n t  nuclide. 

0RESCALC.EXE execution time = 87.13 sfccr ids  
2 

QG 
0 - Total uater/soil iteration f a i l u r e s  = 1 . 9 8 0 E i 0 2 .  
w 
Dc 



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

... ... ,. . I .- .. 1. .. 



Th-230 0 . 3 0 0 E t 0 0  3.030Ei00 0.000Ei00 0.000Ei00 3.0OOCt00 
u-233 ?.003E+03 0 . 0 0 C l i 0 0  C.003Ei03 0.000X100 0.000Ei00 
Z-234 3.030Ei3C 0.003E100 3.030Ei00 0.330EiO0 0.000Ei00 
U-235 O . O O O E + O ~  O.OOQE+OO O.OOCE+OO o.onnE+aa O.OCOE+OO ___ 
*The S a r i a c e  Soil 15 the top i a y e r  of so11 within the user Specified mlxing zone/depth 

Concentrations in the media occ 'd r r inq  in pathways that are supp:essed are cdlculated using the current i n p u t  parameters, 
1 . e .  ' .>sing parameters appearing in the i r i P J t  screen when t h e  pathways a r e  active. 

Concent : Combined Upper Area5 and F i l t e r  zed A r e a 5  Recreationist (Aquatlc Pathways) 
file : iecreational~cUa_dnd_~b~~~q,~t~~_p~thwayI.~=d 

1RESRAD. Version 6.3 T% Limit = 180 d a y s  11/30/2007 12:03 Page 3 

Concentration of radionuclides in foodstuff media 
at t = 0 . 0 0 0 E i 0 0  years- 

Radio- 
N l l C l  ide 

Ac-227 
m-241 
0 - 6 0  
cs-i37 
En-152 

__ 

Eu-154 
Gd-152 
Np-237 
?a-231 
Pb-210 
Pu-238 
P u - 2 3 9  
P u - 2 4 1  
Ra-226  
sr-90 
Th-229 
Th-230 
9-233 
11-234 
U-235 

D r i n k i n g  
water 

Nonleafy 
Vegetable 

PCi/L pCi/kg 

0.000Ei00 
0.000E+00 
0 . 0 0 0 E i 0 0  
O.UOOE+OO 
0 . 0 0 0 E i 0 0  
0.OUOEtOO 
0.000Et00 
O.OOOEiOO 
0.000Et00 
0 . 0 0 0 E i 0 0  
O.O0OE+OO 
0.000E+00 
0.000Ei00 
@.000E+00 
0.000Ei00 
0.000E+00 
0.000Ei00 
3 . 0 0 0 E i 0 0  
0.300E+OC 
0.003Ei00 

Leafy Fodder Fodder 
Vegetable Meat Milk 

pCiikg pCi/kg pCi/kg 

O.OUOE+OO 0.000Ei00 0.000EtO0 
l.ll0E-Ol 1.711E-01 1.7113-01 
5.352E-01 5.352E-01 5.35ZE-01 
1 . 0 2 n E i f l 2  1.020Ei02 1 . 0 2 0 E - t O 1  

0.OOOEi00 
1.702E-01 
5.352E-01 
1.020EiO2 
3 .752E-01  
3.502E-02 
0.000Et00 

0.000Et00 0.000Et00 0.000EiOD 0.000Ei00 
0.000E+00 0.000E+00 0.000Et00 0.000Ei00 
3.194E-03 3.208E-03 3.210E-03 i.21OE-03 

o . o o a E m  

1.021E-01 
9.121E-01 
O.OOOE+OO 
1.662E+Ol 
0 . 0 0 0 E i 0 0  
0.000E+UO 
0.003Ei00 
0.0002t30 
0.000Ei00 

~~ ~ ~~ ~~ ~ ~ 

3.759E-01 3.759E-01 3.759E-01 
3 . 5 0 8 E - 0 2  3 . 5 0 9 E - 0 2  3 . 5 0 9 E - 0 2  
0.000Et00 0.000Ei00 0 . 0 0 0 E t 0 0  
0.000E+00 O.00DE+OO 0.000Ei00 

0.000Et00 0.000E+00 0 . 0 0 0 E i 0 0  
0 . 3 0 0 E t 0 0  0.000EtCO 0.000F,+O0 

. .  . .  
. .  

. .  . .  . .  . . .  

Meat 

pCi/kg 

0.000Ei00 
4.832E-03 

Milk F i s h  Crustacea 

pCi/L pCi/kg pCi/kg 

0.000EiOO 0.000E+00 0.000E+OD 
1 . 8 8 8 E - 0 4  0 . 0 0 0 E i 0 0  0.000Ei00 

~ ~ 6.557E-02 0.000E+00 0.000Et00 
2.464Et02 5.509Et01 0.000Ei00 0.000E+00 
2.011E-01 4.784E-03 0.000Et00 0.000Ei00 
1.87JE-02 4.465E-04 0.000Ei00 0.000E+00 
0.000Ei00 
0 . 0 0 0 E i 0 0  
0.00CEiC0 
0.000E+00 
1.813E-04 ~~ ~ 

5 .798E-03 
5.178E-02 
0.000Et00 
9.263Et00 

0.000Et00 
0.003Ei00 
0.030Z10U 

0.000Ei00 0.000Et00 0 .000E i00  
0.000Ei00 0.000Et00 0.000Ei00 
O . O O O E i 0 0  O . O U O E + O O  0.00OE100 

1.772E-06 0.000E+00 0.000E+00 
5.665E-05 0.000E100 0.000Ei00 
5.059E-04 0.000E+00 0.000EtO0 
0.000EiUO 0.000Ei00 0.000Et00 
1.884EtOC 0.000Et00 0.000EIOO 
0.000Ei00 0.0003100 0.003Et00 

*Concentrations are at consumption time and include radioactive decay and ingrowth durlng storage time. 
For livestock fsdder, consumption time is t ~ L ~ J S  meat or milk s t o r a g e  time. 

Concentrations 12 the media occurring in pathways that a r e  suppressed are  c a l c u l a t e d  Jsinq the ,mrreilt input parameters, 
1 . e .  , d s i n g  parameters appearing in the input screen when the pathways a re  actzve. 

1RESRAU. Vers ion  6.3 'I% Limit = 180 days  11/30/2007 12:03 ?age 4 
D Concent : Combined Upper A r e a s  and Filter Sed Areas Recreationist (Aquatic Pathways1 

Flle : r e c r e a t i o n a l _ c u a ~ a n d ~ f b a _ a S u a r i c p a t h w a y s . r ~ d  



C o n c e n t r a t i o n  o f  radlonuclides in environmental media 
at t = 1.300E+UD y e a r s  

C a n t a n i n a t -  Surface 
ted Zone S O I l '  

Radio-  
Nuclide PCl t ' 3  pCi/q 

A c - 2 2 7  l.118E-17 1.118E-17 
Am-241 1.7122-01 1.712E-01 
co-60 5.8656-03 5.R65E-03 

A i r  P a r -  we11 Surface 
tlculate water w a t e r  

~ ~ ~ ~ 1.287~-07 O . O G ~ E + U O  O.VOOE+OO 
C s - 1 3 7  2.4?2E+03 2.4YZEICO 5.4671-05 0.030€+00 0.000EiGG 
Eu-152 1.424E-01 1.424E-01 3.124s-06 0.000EtOO 0.00OEi00 
Eu-154 1.294E-02 1.294E-02 2.839E-07 0 . 0 0 0 E i 0 0  0.000Et00 
Gd-152 2.619E-16 2.619E-16 5.14JE.-21 3.000Et00 0.0OOEi00 
Np-237 5.S20E-08 5.52OE.DE 1.211E-12 0.00OEi00 0 . 0 0 0 E i 0 0  
~a-231 i.o61~-15 i.n61~-15 2.329~-20 o.nooi.+on o . n n n ~ + n n  ~~~~ ~~ .~ 
?b-210 4.528E-20 4.528E-20 ? .936E-25  O.O@OE+OO 0.000Et00 

Pu-239 1.020E-01 1.020S-01 2.2385-06 0 . 0 0 0 E i 0 0  f l . 000EIOO 
Pu-238  3.165E-03 3.165E-03 6.944E-08 O.UOOEt00 0 . 0 0 0 E i 0 0  

~:1-241 8.68i~-oi 8.681~-01 1.905~-05 o . o n o ~ + o o  O.OOOE+OO 
Ra-226 5.860E-18 5.860E-18 1.286E-22 0.000Ei00 0.000E+00 
S r - 9 0  5.395E-02 5.395E-02 1.184E-06 0.000E+00 0 . 0 0 0 E i 0 0  
~ h - 2 2 9  3.792~-18 3.7?2~-18 8 . 3 1 9 ~ - 2 3  O.OOOE+OO O . O O O E + O D  
~h-230 4.055~-14 4.055~-14 8 . ~ 9 7 ~ - 1 9  o . a n o r t n n  n ~ n n n x i n n  

~ ~ ~~ .. ~ .. ~~ 

U -233  1.205E-13 1.205E-13 2.643E-18 0.000Et00 0.000€+00 
U-234 8.992E-09 R.992E-OR 1.973E-13 0.000E100 0.000Ei00 
U-235 1.003~-in I . O O ~ E - ~ O  2.200~-1s O . O O ~ E + ~ O  o . o o o ~ t o i i  __ 
'The S u r f a c e  S o i l  15 t h e  top l a y e r  o f  soil w i t h i n  t h e  user specified mixing zoneidepth 

Concentrations in the media occurring in pathways that *re suppressed are calculated using rhe current input parameters. 
i.e. using p a r a m e t e r s  appearing in t h e  input screen when the pa thways  are active. 

Concent : Combined Upper Areas and Filter Bed Areas  Recreationist (Aquatic Pathways1 
File : recreational_cua~and_fb~-~~"~ti~..?~thways.rad 

IRESRAD,  Version 6.3 T"r Limit = 180 days iit3otznoi iz:o3 ?age 5 

Concentration o i  radionuclides i n  f o o d s t u f f  media 
a t  t = 1.000Ei00 years '  

D r i n k i n g  N o n l e a f y  L e a f y  Fodder fodder Meat Milk Fish C r u s t a c e a  
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCi/kq pCi/k,g pCi/kg p C i / k g  pCi/kg p C i / I .  pCltkg p C i t k g  

A c - 2 2 7  G.OD3El00 3.696Z-17 2.871E-17 4.4712-17 5.l57E-17 8.88lE-18 1.6812-19 0.00GEi00 0.000Ei00 
Rm-241 0.00OfiOO 1.714E-01 l.721E-01 1.7221-01 1.722E-01 4.867E-03 1.9015-04 0.000Ei00 0 . 0 3 0 € + 0 0  
Co-60 0.300E+00 4.692E-01 4.692E-01 4.726E-01 4.694E-01 6.968E-01 5.748E-02 0.0002+00 0.000Ei00 

Ip CS-137 O . O ~ O E + O O  9.967~ini 9 . 9 6 8 ~ + 3 1  9 . 9 ~ 1 ~ + 0 1  9.969~+01 2 . 4 ~ i ~ i 0 ;  S . ~ E + O I  o . o o a ~ t o o  o.ooozt03 
E"-152 3.UOOEi00 3.561E-01 3 . 5 6 8 E - 0 1  3.5792-01 3 . 5 6 9 E - 3 1  1.909E-01 4.541%-03 0.000EiOU 0.000Ei00 - EU-154 0 . O O O E i O O  3.236E-02 3.2426-02 3.257E-01 3.2442-02 1.735E-02 4.126E-04 3.000Ei00 0 . 0 0 0 E i 0 0  

P - 

http://5.52OE.DE


Gd-152 0.030Ei00 6.551E-16 6.563E-16 6.213E-16 6.5472-16 3.512E-16 3.354E-18 0.000Et00 0.O03EiOO 
Np-237 0.000€+00 1.3641-06 1.1012-36 9.1432-07 9.719E-07 8.835E-08 4.0516-10 O.OOOE+OO O.OOOEt00 

Pb-210 O.OOOEtO0 6.365E-19 4.h82E-19 1.084E-19 8.6632-19 7.248E-20 2.201E-20 0.000Et00 0.000Ei00 

Pu-239 C.O03E+00 1.021E-01 1.026E-01 :.026Z-01 1.026E-01 5.798E-03 5.6641-05 0.000110n 0.00OEi00 
?u-241 0.0001+00 8.692E-01 8.731E-01 8.75PE-Gi 8.737E-01 4.935E-02 4.821E-04 0.000Ei00 0.000Ei00 

sr-90 

p a - 2 3 1  C.OO~E+OO i.002~-14 1.058~-14 7 . 7 3 5 ~ - 1 5  8.705~-15 5.026~-15 i.z15~-18 n.@QOE+Oo a.aao~+ao 

~ ~ - 2 3 8  ~ . O O O E + O O  3.169~-03 3.183~-03 3.166~-03 3.185z-03 L I ~ ~ E - O ~  1.758~-06 ~ . O O O E + O O  o.non~+oo 

~ a - 2 2 6  n.onoEio3 2.0941-16 2.326~-16 1.324~-16 1.589z-16 i.154z-17 I.:~~E-IJ O.OO@E+UO o.03nztoo 

il-235 o.oooE+no 2 . 4 5 1 ~ - 1 0  Z . ~ ~ ~ E - I O  2.191~-10 Z . ~ Z Z E - I O  z . I ~ ~ E - ~ I  3.166~-11 O.O~OE+OO o.noOE+oO 
__I 

'Concentrations are  a t  consurnptLon time and i n c l u d e  r a d i o a c t i v e  decay and ingrowth during storage time. 
For livestock fodder, consumption time is t minus meat or m i l k  storage t m e .  

Concentrations in the media occ l i r r ing  in pathways that are suppressed are calculated using the Current input parameters 
i.e. using parameters appearing i n  the input screen when the pathways are a c t l a e .  

Concent : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways) 
File : recreational~cua_and~fba_aquatic_pathways.~~d 

1RESRAD. Version 6.3 T* Limit = 180 days 11/30/2007 12:03 Page 6 

Concentration of radionuclides in environmental media 
at t = 3.000~+00 years 

Contaminat- Surface A i r  Par- Well S u r f a c e  
ted Zone Soil' ticulate water water 

Nuclide ?Cl/g pCi /g  p C ~ / r n " 3  pCi/L PCi/L 
Radio- 

Ac-227 
Am-241 
Go-60 
Cs-131 
Eu-152 
1"-I54 
Gd-I52 
Np-237 
Pa-231  
Pb-210 
Pu-238  
Pu-239 
P u - 2 4 1  
Ra-226 
sr-90 
Th-229 
Th-230 
5-233 
U-234 

z 
% - 
P 
N 

2.965E-16 
1.733E-01 
4.508E-03 
2.319E+00 
1.283E-01 
1.105E-@2 
7.4610.-16 

2.965E-16 

4.508E-03 
2.319Fi00 

1.733~-01 

l.283E-01 
1.105E-02 

3.115E-03 

6.507E-21 

9.891E-08 
5.220E-05 

 SOLE-^^ 

2.815E-06 
2 . 4 2 5 E - 0 7  

~~ ~ 

1.663E-07 1.663E-07 3.649E-12 O.C@@E+OO 

3.606E-18 3.6062-18 7.912E-23 0.000E100 
3.115E-33 

9 . 5 3 0 ~ ~ 1 5  9.530~-15 Z . O ~ I F - I ~  n.aoostnn 

6.8352-08 

n.nooE+no 

@.oaoE+on 
0.000Ei00 

0.000E+00 
0 . 0 3 0 E i 3 0  
o.onm+oo 

1.020E-01 
1 .884€-01 

1.020E-01 
7.884Z-01 

2.238E-06 
1.133E-05 

1.573E-16 1.573E-16 3.4511-21 
5 .117E-02  5.117E-32 l.li3E-06 
1.024E-16 1 . 0 2 4 E - 1 6  2.247E-21 
3.6221-13 3.622E-13 7.447E-18 
1.085E-12 
2.66lE-OB 

1.3851-12 
2.66JE-08 

2.380E-17 
5.852E-13 

0.000EiOO 
0.000Et00 
0.030Ei00 
3.000E+00 
n.oooE+oo 
o . o n m + o o  

n.oooE+no 
0 . 0 0 0 E i 0 0  

0.300Ei30 



G-235 2.998~-10 2.998~-10 6.577~-15 o.oonE+oo 11.3co~son 

" T h e  Slirface Soli 1s t h e  cop l a y e r  of s o i l  within the u s e r  specified nixlng roneidepth 

Concentrations in the media occarring m pathways t h a t  are suppressed a r e  calculated u s i n g  the  current Input parameters, 
1 . e .  u s i n g  parameters appearing in the input screen when the pathways a re  a c t l v e .  

Concent : Combined Upper A r e a s  and F i l t e r  sed Areas Recreationist (Aquatlc Fathwaysl 
File : recreational ~ cua ~ and .~ i b a ~ a q u a t i c _ p a t h w a y s . r a d  

lRESRAD, Version 6 . 3  Tb Limit = I80 days 11/30/2007 1 2 r n 3  ?age 1 

Concentration of radionuclides in foodstuff medla 
at t ~ 3.0@0E+00 years .  

Drinking 
Water 

N o n l e a f y  
Vegetable 

L e a f y  
Vegetable 

Fodder 
Milk 

F i s h  Crustacea Meat M i l k  

p C i / k g  PCl/L 

9.524~-17 4.059~-18 

R a d i o -  
Nuclide PCl/L pCiikg pCi/kg 

9.512E-16 
1.743E-01 

pCi/kg 

1~493E-16 
1.742E-01 

p C i / k g  

9.98OE-I6 
1.743E-01 

pCi/kq pCi/kg 

o.nnnE+no o.ooo~+on A c - 2 2 7  
Am-241 
Co-60 

o . o o n E + n o  
O.OODEiO3 
@.OOOE+OO 

~ .~ . 0.000Ei00 0.000Et00 

9.518€+01 2.298Et02 5.139Ei01 0.300Et00 0.000EiDO 
3.216E-31 1.120E-01 4.09ZE-03 0.000E+00 0.000Ei00 
2.170E-02 1.482E-02 3.525E-04 

3.60e~-ni 5.356~-01 4 . 4 1 ~ ~ - 0 2  O.ODOE+OO O.OOOE+OO 
4.926E-03 1.974F-04 

3.60lE-01 

3.215E-01 

1.810E-15 
3.324E-06 
9.523E-14 

9.51e~i01 

2.769~-02 

3.633E-01 
9.530Ei01 
3.22SE-01 
2.782E-02 
1.839E-15 

Cs-137 
Eu-152 
Eu-154 
Gd-IS2 
Np-231 
Pa-231 
Pb-210 
Pu-238 
Pu-239 
Pu-241 
Ra-226 

Th-229 
s r -90  

~ h - 2 3 0  

0.003E+00 9.516Ei01 
0.000Ei00 3.209E-01 

0.000Ei00 1.86lE-15 
n.onnE+oo 2.764~-02 0.000Ei00 0.000Et00 

1.869E-I5 
3.194E-06 
8.943E-14 

1.0ClE-I5 9.535E-18 
2.949E-07 1.294E-09 
5.237E-14 5.498E-17 

3.136E-06 
8.626E-14 

0.000E+0@ 4.144E-17 3 . 6 4 8 E - 1 1  4.82SE-11 1.150E-11 4.694F-lR 1.421C-1R ~ ~ ~ ~ ~ ~~~~ ~ ~ ~~ ~ ~ ~~~~ .. 
o.onoE+oo 3.iig~-n3 3.133~-03 3 . 1 3 6 ~ - 0 3  3 . 1 3 5 ~ - 0 3  I . ? ~ I E - u ~  1.730~-06 
0.000Et00 1.021E-01 1.026E-01 1.026E-31 1.026E-01 5 . 7 9 1 E - 0 3  5.663E-05 
0.OOOEtOO 1.893E-01 1.929E-01 7.955E-01 1.935E-01 4.481E-02 4 . 3 7 8 E - 0 4  
0.000EiO0 6 . 0 6 1 T - 1 5  6.276E-15 5.260E-15 5.555E-I5 4.326E-16 3.839E-16 
0.000Ei00 1.535Ei01 1.535E+01 1.53RFtOI 1.536E+01 8.560Ei00 1.141Et00 
0.000Et00 1.092E-16 1.034E-16 1.236E-16 1.296E-16 1.211E-18 4.110E-19 n.oonEtoo o . o o m + o o  

n.nooE+on ~ . ~ z o F - o ~  6.619~'-08 6.403s-08 5.511~-08 5.9603-09 i.014~-08 n.oooE+oo n .oooz+oo  

O.OODE+00 3.162E-13 3.652E-13 3.931s-13 4.063E-13 2 . 3 0 6 E - 1 4  1.266E-15 O.ODOE+OO 0 . 0 0 0 E i 0 0  
0.000E+OO 3.195E-12 2.753E-12 4.093E-12 4.214E-12 3.430E-13 4 . 6 3 9 E - 1 3  0.000E+00 0.000EiOO 

0.300Ei00 7 . 4 4 1 E - 1 0  7.50lE-10 7.194Z-10 J.323E-13 6.6985-11 1.140E-IO 

E 2 3 3  
U-234 
U-235 n.oooE+oo o.onoz+no 
* C o n c e n t r a t i o n s  are at consumption time and include radioactive decay and ingrowth ?.,ring s t o r a g e  time. 

For livestock fodder, consumption time is t minus m a t  or milk s t o r a g e  time. 

Concentrations in the media occurring in pathways that are  suppressed are c a l c u l a t e d  u s i n g  the c u r r e n t  input parameters, 
1 . e .  using parameters appearing in the input screen when t h e  p a t h w a y s  a r e  a c t l v r .  

Concent : Combined :ipper Areas a n d  Filter Bed Areas Recreationist [Aquatic P a t h w a y s )  
F i l e  : r e c r e a t i o n a l ~ c u a _ a n d _ : b a a l u a t l c _ p a t h w a y s . ~ ~ ~  

IRES3AD, ' iers ion 6 . 3  Tb Limit = 1 8 0  days  11/30/2001 1 2 : 3 3  Page 8 

Concentration of radionuclides i n  environmental media 
at t = 1.003Ei01 years 

2 m m 



Contaminat- 3 ~ r : a s e  ~ l r  P a r -  Well S u r f a c e  
ted Zone Soli- ticulate wate: ware; 

Nuclide pCl/g pCi/g pCi/m*'3 pCi/L pc1/I. 
iadlo- 

Ac-227 1.0341-14 1.034E-14 2.2681-19 0.000Et00 @.O@OE+00 
? a - 2 4 1  1.JBSE-01 1.7882-01 3.523E-06 3.000E+00 0.300€+00 
Co-60 1.794E-03 1 . 7 9 4 2 - 3 3  3.937E.DE 0.003Ei00 C.OOOEi03 

2"-152 8.912E-02 8.912C-02 1.955;-06 0.0001100 0.000;+00 
CS-137 Z.OZ~E+QO z . n 2 3 ~ + n o  4.440;-05 o.nooi+ou o.oao~i3o 

1"-154 6.364E-03 6 .364E-03  1.396E-07 0.000Ei00 0.000E100 
Gd-152 2 . 0 9 5 E - 1 5  2.095s-15 4.596E-20 O . @ O O E + O O  0.000Es00 
Np-237 5.605~-07 5.6051-01 1.230s-11 O.OOOE+OO o . n o o ~ + o n  
~ 3 - 2 3 1  I . O ~ O E - I ~  1.050~-13 2 . 3 0 4 ~ - 1 8  O.OQOE+OO o . o n n ~ + o n  
Pb-210 4,1952-16 4.195E-16 9.205E-21 0.000Ei00 0.000Ei00 
Pu-238 2.446E-03 2.946E-03 6.465E-08 0.000Et00 0.000Ei00 
Pu-239 1.019E-01 1.019E-Ul 2 . 2 3 6 E - 0 6  0.00flEi00 0.000Ei00 
P U - 2 4 1  5.627E-01 5.627E-01 1.235E-05 0.000EtO0 0.000Et00 

Sr-90 4.253E-02 4 . 2 5 3 E - 0 7  9.331E-01 0.000Ei00 0.000Ei00 

Th-230 3.918E-12 3.918E-12 8.597E-17 0.000EiOO 0.00OE+00 
U - 2 3 3  1.20-5-11 1.206E-11 2.645E-16 0.000Ei00 0.000Ei00 
U-234 8.540E-08 8.540E-08 1 . 8 7 4 E - 1 2  0.000Et00 0.000Ei00 
U-235 9.867E-10 9.867E-10 2.165E-14 0 . 0 0 0 E t 0 0  0.000E+00 

Ra-226 5.706~-15 5 . 7 0 6 ~ - 1 5  1.252~-I9 O.OOOE+OO O.OOOE+OO 

~ h - 2 2 9  3.794~-15 3 . 7 9 4 ~ - 1 5  e.326E-20 @.oon~+oo o . o o f l s + n n  

- 
+The Surface Soil 1s the top l a y e r  of s o i l  within the user specified mlxing zoneidepth 

Concentrations in the medla o c c u r r i n g  in pathways that are Suppressed are calculated using the current input parameters, 
i . e .  u s i n g  parameters appearing in the input screen when the pathways are active. 

Concent : Combined Upper Areas  and Filter Bed Areas Recreatlon~st (Aquatic Pathways) 
File : r ec rea t iona l~cua_and . . fba_aqua t i c_pa thways . r ad  

1RESRAD. Version 6.3 T Y  Limit = 180 days 11/30/2007 1 2 : 0 3  Page 9 

Concentration of radionuclldes in foodstuff medla 
at t = 1.000Ei01 y e a r s +  

Drinking 
water 

Radio- 
Nuclide pCi/L 

R c - 2 2 7  0.000Ei00 
Lv-241 0.000Ei00 
C0-60 o.oonEio3 

Nonleafy 
Vegetable 

L e a f y  
Vegetable 

Fodder 
Meat 

Fodder 
Milk 

p C l / k g  p c 1 /  11q 

2.681s-14 
1.190E-01 
1.435~-01 
8.094ZiOl 
2.229E-01 
1.592E-Ci 
5.233E-15 

2.597E-14 
1 . 7 9 8 E - 0 1  

p C l / k g  

2.847E-14 
1.799E-01 

I. 12 1E-OE 
1.050E-12 

5.228E-I5 

1.O20E-li 
I. 102~-05 

PClfkg 

2.889E-14 
1.799E-01 
1.436E-01 
5.095~+01 
2.234E-31 
1.5152-02 
5.248E-15 

1.0312-12 
I . I O ~ E - O ~  

Meat "lilk 

pCl/kg PCI/L 

1.197E-15 1.351E-16 

2.132E-01 1 . 7 5 9 E - 0 2  
1.955Ei32 4.371Ei01 
1.195Z-01 2.842Z-03 

5.0835-03 1 . 9 8 ~ ~ - 0 4  

1.028E-06 4.4482-31 
6.0572-13 5 . 6 7 7 Z - 1 6  

Fish Cr'Jstacea 

pCi/kg p C i / k g  

http://3.937E.DE


Pb-210 0.0005100 4.397E-15 4 . 2 1 2 E - 1 5  4.725E-15 4.820E-I5 4.504F-16 1 . 4 3 6 E - 1 6  0.000Ei00 0.3302+0O 
?I?-238 0.000EICO 2.950E-C3 i.963E-03 2.96hE-03 2.965E-03 1 .675E-04  1.636E-06 0 . 0 0 0 E i 0 0  0.000Ei03 
Pu-239 0.000Ei00 1.020E-01 1.0252-01 1.0262-01 1.0262-01 5.794E-03 5 . 6 6 0 E - 0 5  0.000Ei00 0.000EiOO 
PJ-241 0.30n~iOo 5.634~-01 ~ . c , ~ ~ E - o I  5.677~-01 5 . 6 h 3 E - 0 1  3.199~-n? ? . I ? ~ F - O ~  o.nnni+nn n nnnv tnn  

~ ~ ~ ~~~~~~ ~~ ~ ~~~ ~ " 

Ra-226 3.003Ei00 2.257E-13 2.281E-13 2.166E-13 2.200E-13 1.754E-14 1 .495E-14  0.000E+00 O.ODOE+OO 
s r -90  0.000St00 1.2J6Ei01 1 . 2 7 6 E + 0 1  1.278tt01 1.276EiOl 7.114E100 1.446Ec00 0 . 0 0 0 E t 0 0  0.000i+OO 
Th-229 0.000E103 3.867E-15 3.821E-15 3 . 9 9 2 E - 1 5  4 .053E-15  2.2915-16 1.183E-I7 0.000Ei00 0.000EiO0 
Th-233 0 . 0 0 0 E i 0 0  3.967.1-12 3.944s-12 4.0432-12 4.0812-12 2.308E-13 1.i72Z-14 0.000iiOC 0.330E+00 
U-233 0.3noELCo 3.179~-11 ~ . o ~ ~ E - I I  3.ioae-ii 3.543~-11 3.084~-12 4.784E-12 O . O O O E + O O  O . O Q ~ E + O O  

U-235  0.OOOErOO 2.463E-09 2.4iZE-09 2.4422-09 2.455E-09 2.236E-10 3.770E-10 0.000E+00 0.000~+00 

'Concentrations a r e  at c o n s u m p t i o n  time and include radioactive decay and ingrowth during Storage t m e .  

U-234 0.000Ei30 2.1322-01 2.140E-07 2.115E-01 2.125E-37 1.936E-08 3.263E-08 0.00OE+00 0.000Ei30 

- ___ 

For livestock fodder, consumption time is t minus meat or milk s t o r a g e  time. 

Concentrations i n  the media occurring In pathways that are suppressed are calculated using t h e  Current input parameters, 
i . e .  using parameters appearing in t h e  input screen when the pathways are a c t i v e .  

Concent : Combined Llpper Areas  and Filter Bed Areas Recreationist (Aquatic Pathways) 
F i l e  : r e c r e a t i o n a l _ c u a ~ a n d ~ f b a _ a q u a t i c p a t h w a y s . r ~ d  

1RESRAD. V e r s i o n  6.3 T* Limit = 180 days 11/30/?007 iz:o3 Page io 

Concentration of radionuclides in envlronrnental media 
at t = 3.000~+01 y e a r s  

Contaminat- S u r f a c e  
t e d  Zone S O L I '  

Radio- 
Nuclide pCi/g ocllg 

m - 2 4 1  1.845~-01 i.n45~-ni 
C0-60 1.29i~-n4 i.z91~-n4 

Ac-221 2.369E-13 2.369E-13 

Cs-137  1.274Ei00 1 . 2 7 4 E t 0 0  ~ ~~ ~~ 

~u-152 3.146~-02 3.146~-02 

~ d - 1 5 2  4.075~-15 4.0755-15 
Eu-154 1.315E-03 1 . 3 1 5 E - 0 3  

Np-237 1.695E-06 1.6956-06 

A i r  Pa r -  
tlculate 

pci /m* * 3 

5.198E-18 
4.048E-06 
2.832~-09 

Well su r face  
water water 

pCi/L pCi/L 

0.000E+00 0 . 0 0 0 E t 0 0  
0.000E+00 0.000Ei00 

z . ~ ~ ~ E - o s  

z.n86~-n8 

3.720~-11 o . n o o ~ + o o  n.onat+oo 

6.903E-07 

8.941E-20 0.000EiC0 0.000Ei00 

Pa-231 9.226E-13 9 .226i-13 2.024E-I7 3.000Ei30 0. 00OE100 

.. 
U-233 1.071E-10 1.071E-10 2 .35 lF . -15  0 . 3 0 0 E i 0 0  0.0006+00 
L-234 2.i86r-07 Z . Z R ~ E - O ~  ~.oI~E-:z O.OOOE+OQ O . D ~ ~ E + U O  

.̂ a U-235 2.857E-09 2.851~-09 6.269~-14 O . ~ O E + O O  o.oon~+no - ___ 
*The s u r f a c e  S o i l  1s t h e  t o p  layer of  s o i l  within the ,user s p e c i f i e d  rn ln lng  roneldepth 3 - 

P 
VI 



C o n c e n t r a t i o n s  i n  the medla occurrinq in pathways that are sllppressed a r e  calculated u s i n g  the current input parameters, 
1 . e .  u s i n g  p a r a m e t e r s  appearing in the i n p u t  screen when the pathways are active. 

Concent : Combined gpper Areas  and filter Bed A r e a s  Recreatlonlst IAquatic Pathways) 
F i l e  : recreational_cua_and_ibaaquaticp3thways.=~d 

1RESRAD. Version 6.3 T b  Limit = 180 days 1113n/znn7 12:03 paqe 11 

Concentration of radionuclides in foodstaff media 
at t = 3.033Ei01 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Veqetabie Meat Milk 

Radio- 
Nuclide pCiIL p C i l k q  p C i / k q  p C i / k g  pCl/kg pCi/kg p C I / L  pCi/kg pCi/ky 

Ac-227 0.000Ei00 6.009E-13 5.942E-13 6.175E-13 6.204E-13 1.261E-14 3 . 0 5 1 E - 1 5  0.030EiOD 0.000Si00 
m-241 O.OOOE+OO i.84i~-o1 l.asi~-oi 1.856~-01 :.856~-01 5.244~-33 2.0495-04 n.nonE+on o . n o o ~ + o o  
co-60 n .nooE+no  i . n 3 3 ~ - n z  1.033~-nz I . O ~ O E - ~ Z  I . o ~ ~ E - ~ z  I . ~ ~ ~ E - o z  1.265~-03 G . O ~ O E + ~ O  O.OODE+OO 
~ 5 - 1 3 1  o.aoo~+on 5.096~+01 s.o96~+oi ~ . I O ~ E + O I  5.09i~ioi ~ . Z ~ I E + O Z  2 . 7 5 ~ ~ + 0 1  o . n o o ~ + o o  o . n o o ~ i n 3  

~ u - 1 5 4  n . o o o E t n n  3 . 2 9 0 ~ - 0 3  3.2965-03 3.1112-33 3.297~-03 1.764~-n3 4 . 1 9 5 ~ - 0 5  n . o n n E t o n  o . n n n ~ + o o  
~ d - 1 5 2  o . n n o ~ + o o  1.019~-14 1.021~-14 I . ~ Z ~ E - I ~  i.021~-14 s.464~-15 s.i9a~-ii n.nnoE+no O.~OOE+OO 
~ p - 2 3 7  o . o o o ~ + o n  3 . 3 8 7 ~ - 0 5  3.391~-05 3.373~-05 3 . 3 1 8 ~ - 0 5  3.140~-06 I . ~ S ~ E - D E  o . o o n ~ + n o  o . o n n ~ + n n  
~a-23: o .nooE+on  9.209~-12 ~ . Z ~ O E - I Z  9.143~-12 9.174~-12 5.407z-12 4.892~-ii o.nnnE+oo n.nnoE+oo 
~b-210 o . n n n ~ + n o  2.936~-13 2.890~-13 3.030~-13 3.050~-13 2.868~-14 9.389~-15 a.ooo~+oo o.oon~+on 
PU-238 O.UOOE+OO 2.5172-03 2.528~-03 2 . 5 3 0 ~ - 0 3  Z . U ~ E - O ~  i.429~-34 1.396~-06 n .nooE+on  o . o n o ~ + o o  
~ ~ - 2 3 9  o . n n o ~ + o o  1.019~-01 i.o24~-ni i.n24~-01 I . O Z ~ E - O ~  s . 7 8 5 ~ - n 3  5.652~-05 o . o n o ~ + n o  n.nnnE+na 
~ ~ - 2 4 1  O . O O Q E + O O  2 . 1 4 9 ~ - 0 1  2.159~-01 2.166~-01 Z.I~IE-OI 1 . 2 z n ~ - n z  1.192~-04 n . o o o E t n n  ~ . o o n ~ + o n  
~ ~ - 2 2 6  o . o n o ~ + n n  5.789~~12 S.S~OE-IZ 5.113~-12 5.742~-12 4.607~-13 3.884~-13 o . n o n ~ + n o  n.oooE+na 

~h-229 n.nnoE+oo 1.024~-13 1.023~-13 l . n 3 1 ~ - 1 3  1.043~-13 5.892~-15 2.936~-16 n.nooE+no o . n n o ~ + o n  
~h-230 n.nnnz+no 3.285~-11 3.289~-11 3.317~-11 3.328~-11 I.BBOE-~Z 9.303~-14 o . o n ~ ~ + n n  o . o o n ~ + o n  

U-234 o.nnnE+no 5.715~-07 5.328~.-07 s.iio~-n7 5.719~-07 s . ~ n 3 ~ - 0 8  8.i4s~-n8 O . O O O E + O O  o.oooz+oo 

Eu-152 0.000EtO0 7.868E-02 7.883E-02 1.90lE-02 1.886E-02 4.218E-02 1.003E-03 0.000E+00 0.300E+00 

sr-9n 0.000Ei00 1.518Et00 1.51IC+OO 7.531Et30 7.520Et03 4.192E+00 8.522E-01 0.000Ei00 0.000Ei30 

U-233 0.000Ei00 2.130E-10 2.688E-10 2.836E-13 2.845E-10 2.546E-11 4.153E-11 0 . 0 0 0 € + 0 0  0.000Ei00 

u-235 0 . 0 0 0 E i 0 0  7.141E-09 7.159E-09 1.133E-09 1.144E-04 6.501E-10 1.093E-09 0.000E100 0.000Ei00 - ___ 
' C o n c e n t r a t i o n s  are  a t  consumption t i m e  a n d  include radioactive decay a n d  ingrowth durlny storage time. 
For livestock fodder ,  consmption time i s  t minus meat o r  milk Storage time. 

Concentrations i n  the media o c c u r r i n g  in pathways that a re  suppressed a re  c a l c u l a t e d  uslnq the current , " p u t  parameters, 
1 . e .  using parameters appearing in t h e  input screen when the pathways are active. 

Concent : Combined Upper Areas and Filter Sed Areas  Recreationist (Aquatic Pathways) 
File : r e c r e a t i o n a l  cda and f h a ~ a ~ ~ a t i c ~ p a t h w a y s . r a d  

IRESRAD, Version 6 . 3  T* Limit = la0 days 111301~noi 12:03 Paqe 12 

~~~ 

Concentration of r a d m n u c l i d e s  in e n v i r o n m e n t a l  media 
a t  t = 9.476Et01 years 

Contaminat- S u r f a c e  A i r  Par- Well Surface 
t ed  Zone s o i l -  f lc . J la te  water water 2 

% Radiu- - 
e 
01 



Ac-227 4.7411-12 4.7415-12 1.0402-16 3.264E-13 6.90lE-11 
An-241 1.726E-01 1.126E-01 3.786E-06 0.000Ei00 0.000Ei00 
co-60 2.568E-08 2.568E-08 5.635E-13 0.0OOEiOO 0.000Et00 
Cs-137 2.848E-01 2.848E-01 6.245E-06 0.000Ei00 0.000Et00 
iu-152 I . C I ~ O E - O ~  i.o80~-03 2.370~-08 o . o n m + o o  o.ooo~+no 
EU-154 i . 9 7 1 ~ - 3 6  7.977~-06 1.750~-in O.OOOE+OO D.OOOE+O~ 

Np-237 5.002~-06 5.002~-06 I . W ~ E - I O  U . ~ O O E + O O  o.oon~+oo 
Gd-152 5.059E-15 5.099E-15 1 .119E-19  3.000Ei00 0.000€+00 

Pa-231 8.531E-12 8.531E-12 1.8121-16 5.185E-13 1.337E-16 
iib-210 1.778E-12 1.778E-12 3.900E-17 0 .000E i f lO  0.000Ei00 
PU-238 1.503E-33 1.503E-03 3.297E-08 0 . 0 0 0 E i 0 0  0.000Ei00 
PU-239 i.n13~-01 ~ . O I ~ E - O ~  2.223~-06 O . ~ ~ O E + O O  n.onnE+oo 

U-233 9.645E-10 9.645E-10 2.116E-14 1.055E-08 2.326E-12 
U-234 5.015E-07 5.015E-07 1.100E-11 1.244E-05 2.633E-09 
6-235 8.066E-05 8.066F-05 1.770E-13 1.518E-07 3.213E-11 

*The Surface Soil is the tap layer of soil within the user specified mixing rone/depth 
_I ___ 

Concentrations i n  the media occurring in pathways that a r e  suppressed are calculated u s i n g  the Current Input parameters, 
i.e. using parameters appearing in the input screen when t h e  pathways are a c t i v e .  

Concent : Combined Upper Area5 and Filter Bed  Areas Recreationist IAqUatiC Pathways) 
File : r e c r e a t i o n a l ~ c u a ~ a n d ~ f b a a q u a t l c _ p a t h w a y s . r a d  

1P,ESFAO, Version 6.3 T'r Limit = 180 days 11/30/2007 i2:03 Page 13 

Concentration of radionuclides in foodstuff media 
at t = 9.476Et01 yeais '  

Ac-227 6.5066-11 
R m - 2 4 1  0.0002100 

Cs-137 0.000Ei00 
Co-60 o.nnoE+no 

Drinking N o n l e a f y  Leafy Fodder Fodder Meat M i l k  Fish Crustacea 
Wate: Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pci/L p C l / k q  p C l / k g  pCi/kg pCl/kg pciikg pCi/L pCi/kq pCi/kg 

.205E-11 1.242E-11 1.270E-11 1 . 2 7 2 E - 1 1  1.536E-13 6.244E-14 1.U35E-15 6.895E-14 

.728E-01 1.735E-01 1.737E-01 1.736E-01 4.904E-03 1.9172-04 0 . 0 0 0 E i 0 0  0.00OEi00 

.055E-06 2.1552-06 2.070E-06 2.0563-06 3.051E-06 2.517E-07 0.000Ei00 0.000ii00 
~ ~ .119E+01 1.13RE+01 1.141Ei01 1.135E+01 2.751Etfll 6.152EiO0 0.000Et00 O.ODDF+UO 

Eu-152 0.000Ei00 .J01E-03 2.7062-03 2.714E-03 2.707E-03 1.448E-03 3.444E-05 0.000Et00 0.000Ei00 
€2-154 0.000Fi00 .955E-05 1.599E-05 2.008E-05 7 . 0 0 0 C - 0 5  1.370E-05 2.544E-07 0.000Ei00 0.000CiOO 
Gd-152 0.000EiOC ,275E-14 1.278E-14 1.278X-14 1.278E-14 6 . 8 3 7 E - 1 5  6.53iZ:-17 0 . 0 0 0 E i f l 0  0.000€+00 
Np-237 0.000E+OC 1.000E-04 1.3GlE-04 9.4SZE-05 9.597E-05 9.254Z-06 4.000E-08 0.000Ei03 3 . 0 3 0 Z i 0 0  
Pa-231 1 . 1 1 6 E - 1 5  8.550E-11 8.625E-11 8.678E-11 8.687E-11 5.095E-11 4.118E-14 1.226E-15 1.284E-I4 
Pb-210 0.00CEi00 1.7912-11 1.780E-11 1.815E-11 1 . 8 2 Z E - 1 1  1.717E-12 5.680E-13 0.000Ei00 0.00OEi00 
PU-238 o.ono~+oo 1.504~-03 i.iii~-03 1.513~-03 I . S I ~ E - O ~  e.541Z-05 8.345~-07 ~ . O O O E + O ~  O . O O O E + O O  

2 
- PU-239  ~ . ~ o ~ J E + ~ o  1 . 0 1 4 ~ - 0 1  1.019~-01 i.n15~-01 i.n19~-01 5.758~-03 5 . 6 2 5 ~ 1 5  C . ~ O ~ E + O O  ~ . O O O E + O ~  
o? 
0 

e - 



P u - 2 4 1  0.000Ei00 9.490E-03 9 . 5 3 3 E - 0 3  9.563E-03 9.540E-03 5.388E-04 j . 2 6 4 E - 0 6  0 . 0 0 0 E t 0 0  0 .000E+00  
R a - 2 2 6  0.003E100 l.iZ0E-10 1.522E-10 1.514E-10 1.516E-10 1.219E-ll 1.0245-11 0.003Ei00 0 . 0 O O E t 0 0  
s r - 9 0  6.0873-05 1.465E103 1.846EiO0 1.535€+00 1 . 8 1 Z E t 0 0  9 . 6 7 4 i - n !  ? . q 5 q F , - O 1  7 ~ 6 4 I F - O I  6 Olc,F,-n3 

~~ ~~ 

Th-229 3 . 6 6 8 E - 1 8  3.022s-12 3.044E-12 3.283E:-12 3.289E-12 1.763E-13 6.938E-15 3.481E-16 1.182E-15 
Th-230 1.320E-15 2.615E-10 2.656E-10 2.9555-10 2.958E-10 1.531E-11 7.815E-13 1.298E-13 6.538s-13 
U-233 2.3253-12 6.212E-05 2.0615-08 2.210E-08 2.219E-08 8.628E-10 2.076E-09 2.322E-11 1.393E-10 
3-234 2.632E-09 5.546E-06 2.185E-05 2.36lE-05 2.372E-05 8.4361-07 2.127E-06 2 . 6 3 1 E - 0 8  1.578E-01 
U-235 3.213E-11 7.254E-38 L.715E-07 2.936E:-07 2.512E-07 1.073E-08 2 . 6 7 0 3 - 0 8  3.210E-13 1.5263-39 

+Cancent:ations a:e at consumption time and include radioactive decay and ingrowth ddring storage time. 
- 

For livestock fodder ,  consumption time 1s t minus neat or milk storage time. 

Concentrations ir the media o c c u r r i n q  in pathways that a r e  suppressed a r e  calculated using the c u r r e n t  input parameters, 
1 . e .  using parameters appearing in the input s c r e e n  when the pathways are actlve. 

Concent : Combined Upper Areas and Filter Bed A r e a s  Recreationist (Aquatic Pathways1 
F i l e  : r e c r e a t i o n a l _ c u a _ a n d ~ f ~ ~ ~ ~ ~ " ~ t i ~  ~ pathways.rad 

IRESRAD, Version 6.3 Th Limit = 180 days 11/30/2001 12:03 Page 1 4  

Concentration of radionuclides in environmental media 

Radio- 
Nuclide 

Ac-227 
Am-241 
Co-60 
cs-137 
E u - l i ?  
Eu-154 
Gd-152 
Np-237 
Pa-231 
Pb-210 
Pu-238 
2"-239 
Pu241 
Ra-226 
Sr-90 
Th-229 
Th-230 
U-233 
u-234 
3-235 

at t = 1.00OE+02 years 

lontaminat- Surface Air Par- Well S u r f a c e  
ted Zone Soil* ticulate water water 

PCl/g pCi/g pCi/m*+3 pCi/L pCi/L 

5.394E-12 5.354E-12 1.184E-16 4 . 4 3 3 E - 1 3  9.381E-11 
1.112E-01 1.712E-01 3.756E-06 0.000E100 0.000Ei00 
1.289E-08 1 . 2 8 9 E - 0 8  2.828E-13 0.000Ei00 0.000E+00 
2.523E-01 2.523E-01 5.536E-06 0.000E100 0.000EiOO 
~ . Z Z I E - O ~  8.221~-04 1.804~:-08 n.oon i+on n.nnni'+on ~ ~~ ~ ~~~~~~~ 

5.218E-06 5.278E-06 1.158E-10 0.000Ei00 0.000E+00 
5.106E-15 5.106E-15 1.120E-19 0.000Ei00 0.000Ei00 
5.237E-06 5.237E-06 1.149E-10 0.000Ec00 0.000Ei00 
9.444E-12 9.444E-12 2.012E-16 7.166E-13 1.516E-16 
2.12lE-12 2.127E-12 4.667E-11 0.000E+00 0.000Et00 
1.441E-03 1.441E-03 3.163E-08 0.000E+00 0.000Ei00 
I . O ~ ~ E - O I  I . O ~ ~ E - O I  7.222~-06 n . o o n x + o n  n . n n n ~ + n n  ~ ~~ ~ ~~~ ~ ~ ~~~ ~ ~ 

7.3642-03 1.3645-03 1.516E-07 0.000Ei00 0.000Ei00 
4.435E-12 4.405E-12 9.666E-17 0.000Ei00 3.000Ei00 
3.935E-03 3.935E-03 8.634E-08 2.505E-01 5.302E-05 
3.493:-12 3.493E-12 7.664E-11 2.655E-14 5.6195-18 
2.812E-10 2.812E-10 6.110E-15 8.686E-12 1.838E-15 
1.063E-09 1.063E-09 2.333E-14 1.635E-08 3.469E-12 
5.140E-01 5.140E-07 1.128E-11 1.475E-05 3.122E-09 
8.437E-09 8.437E-05 1.851F-13 1.838E-07 3.891E-11 ___ 

"The Surface Soil i s  the top layer of s o i l  within the u s e r  specified mlxing zone/depth 

Concentrations in the media occurring in pathways that are suppressed a re  calculated using the current input parameters, 
1 . e .  using parameters appearing i n  the input screen when the pathways are a c t l v e .  



1RESRAD. V e r s i o n  6.3 Tb Limit = 1 8 0  davs 1 1 / 3 n i z o o i  i?:ni paap i s  
concent 
File 

Radio- 
Nuclide 

Ac-227  
Am-241 
Co-60 
cs-137 
Eu-152 
E u - 1 5 4  
Gd-152 
Np-237 
Pa-231 
Pb-210 
Pu-238 
Pu-239 
Pu-241 
Ra-226 

Th-229 
Th-230 
U-233 
U-234 
U-235 

sr-90 

i~ ~~ 
. ~ ~~~~~ ~~ 

Combined Jpper  Areas and Filter Bed Areas %creationist (Aquatic 3athwaysl  
recreationil~~cua~znd~iba~aquatic~pathways.rad 

Concentration of radionuclides in foodstuff media 
at t = i . n n n ~ + n z  years- 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish C r u s t a c e a  
Water Veqetable Vegetable Meat Milk 

pCiiL pCi/kg pCi/kg pCi/kg pCi/kq pCi/kg pCi/L pCi/kg pCi/ka 

9.380E-17 1.373E-11 1.426E-11 1.458E-11 1.460E-11 1.725E-13 1 . 1 4 1 5 - 1 4  1.4U6E-15 9.366E-14 

o.onnE+on 1.760~-in i.i62~-10 i.i54~-in 1.756~-in 1.413~-ii i.i86~-ii n.oonE+nn o . u o o ~ + n o  
5.3nz~-n5 i.z76~+no 1.6nn~ino 1 . 6 4 z ~ i n n  1 . 6 4 n ~ + n o  i.non~tno 2.644~-ni 3.181~-03 5.3nz~-n3 
6.511E-18 3.534E-12 3.511E-12 3.924E-12 3.931E-12 2.074E-13 1.060E-14 6.714F-lh 3.l70F-lS 

'Concentrations are at consumption time and include radioactive decay and ingrowth during storage time. 
F o r  livestock fodder, consumption time is t minus meat or  milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are c a l c u l a t e d  u s i n g  the current input parameters, 
i.e. usinq parameters appearing i n  the  input screen when the pathways a r e  active. 

Concent : Combined Jpper A r e a s  a n d  Filter Bed A r e a s  Recreationist (Aquatic Pathways1 
File : r e c r e a t i o n a l ~ c u a ~ a n d ~ l b a a g u a t l c p a t h w a y s . r a d  

I R E S R A D ,  V e r s i o n  6.3 'I% :Irnit = 183 days ii/3o/zno7 1z:n3 page 15 

Concentration oi radionuclides i n  eivironmental media 
at t = 1.664E102 y e a r s  

Cnntaminat- S u r f a c e  A i r  ?ar-  Well Surface 
red Zone SOll* tlculate water water 

Radio- 
-0 Nuclide pCi/q pCi/q pCi/m"3 pCi/L pc1/; 
D1 

Ac-227 1.721E-11 1.7ZlE-11 3.776E-16 4.296E-12 9.391E-16 % 
s 
- 



Am-241 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Gd-152 
Np-237 
Fa-231 
?b-210 
?u-Z38 
P~-239 
P u - 2 4 1  
Ra-226 
Sr-90 
Th-229 
Th-230 
U-233 
U-234 
U-235 

2.065E-I2 2.0662-12 4.534E-17 0.000Ei00 0 . 0 0 0 E i 0 0  
5.433E-32 i.430E-32 1.191E-06 0.000Ei00 0.000Et00 
2.591E-05 2.591E-05 5.685E-10 0.000Ei00 0.000Ei00 
2.813E-08 2.813E-08 6.171E-13 0 .000E iGG 0.000Ei00 
5 . 1 1 1 E - 1 5  5 . 1 1 1 E - 1 5  1.121E-19 0.000E+00 0.000Ei00 
1.806E-06 7.806E-06 1.713E-10 1.019E-04 2.7R4E-nR ~~~~ ~~ 

2.426E-11 2.426E-11 5 . 3 2 4 E - 1 6  5.567E-12 1.178E-15 

8.505E-04 8.505E-04 1.866E-08 0.000Ei00 0.000Ei00 
1.008E-01 1.008E-01 Z.211E-06  0.000Ei00 0.000E+03 

1.069~-11 I . O ~ ~ E - I I  2.345~-16 o . u o o ~ + n o  U.OOGE+OQ 

i.458~-11 1.458~-11 3.200~-16 1.395~-12 Z.?~ZE-I~ 
6.117E-10 6.177E-10 1.355E-14 7.455E-11 1 . 5 7 8 E - 1 4  
2.559E-09 2.559E-09 5.615E-14 1.410E-07 2.985E-11 
5.930E-07 5.930E-07 1.301E-11 3.346E-05 7 .08ZE-09  
I . Z ~ ~ E - O B  I . X ~ E - O ~  z.i58~-13 5.419~-07 I . I ~ ~ E - I ~  

*The Surface soil is the top l a y e r  of soil within the u s e r  specified mixing zone/depth. 

Concentrations in the media occurring in pathways that are suppressed a r e  calculated using the current input parameters, 
i.e. using parameters appeaiing in the input screen when the pathways a r e  active. 

Concent : Combined Upper Areas and Filter Bed Areas Recreationist (Aquatic Pathways1 
File : recreational_cua~and~fbaaquatic_pathways.r~d 

IRESRAD,  Version 6.3 T* Limit = 1 8 0  days ii/30/~007 i2:03 Page  17 

Concentration of radionuclides in foodstuff medla 
at t = 1.664E102 years- 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide p C i / L  pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Ac-227 9.090E-16 4.414E-11 5.025E-11 5.158E-11 5.162E-11 5.051E-13 2.426E-13 1.363E-14 9.082E-13 

CO-50 0.000Ei00 1.653E-10 1.653E-10 1.6612-10 1.654E-10 2.455E-10 2.025E-11 0.0008+00 0.000E+00 
C s - 1 3 7  0.000Ei00 2.172EiOU 2.1'2Ei00 2.1158+30 2.1728+00 5.246E+00 ,173Ei03 0.000Zt30 0.300Et00 
E , ~ - 1 5 2  0.000E+00 6.481E-05 6.493E-05 6.513E-05 6.495E-05 3.474E-05 .264E-07 0.000E100 0.000EtUU 

Gd-152 0.000E100 1.218E-14 1.281E-14 1 . 2 8 1 E - 1 4  1.281E-14 6.853F-15 .520E-17 0.000Ei03 0.000Et00 
Np-237 2 . 2 8 3 E - 0 8  1.936E-04 3.351E-04 3.512E-04 3.514E-04 3.317:-05 ,025E-07 6.848E-07 9.131E-06 

Fb-210 0 . 0 0 0 E i 0 0  1.075E-10 L370E-10 1.088E-10 1.083E-IO 1.0268-11 ,403E-12 0.000Ei00 0.000Ei30 
Fu-238 0.0005+00 8.515E-04 8.554F-04 8.552E-04 8.559E-04 4.8348-05 4.723I-07 0.000Et00 0.000Ei30 
Fu-239 0.3008+00 1 . 0 0 9 E - 3 1  1 . 0 1 3 8 - 0 1  1.014E-01 1.014E-31 5.728Z-33 5 . 5 9 6 E - 0 5  0.000Ei00 0.003Ei00 
Fu-141 0.300Ei00 3.308E-34 3.0228-04 3.031E-04 3.024E-04 1.7082-35 1.668Z-01 0.000Ei00 0.000Fi00 
Ra-226 0.300Et00 6.771E-10 5.7758-10 6.757E-10 6.762E-10 5.44lE-11 4.566E-11 0.000Ei00 0.000Ei03 m m - sr-90 9.157E-06 2.203E-01 2.7778-01 2.836E-GI 2.83ZE-01 1.741F-01 4.567E-02 5.494E-04 9.157E-04 

VI 
0 

~71-241 ~ . n n n ~ + o ~  I . ~ ~ z E - o ~  1.549~-01 1.550z-ni 1.550~-01 4.378~-03 I . ~ I I E - O ~  O.OQOE+UO n.onnE+un 

~ a - 1 5 4  ~ . n n o ~ + n ~  7.035~-08 i . u 4 8 ~ - ~ 8  ~ . U S O E - G ~  7.051~-08 3.:71~-08 . ~ ~ O E - I O  n.ouuE+on O.GOOZ+OO 

~a-231 1.1851-15 2.447~-10 Z.~ZIE-IU 7.551~-10 Z.~SZE-IO 1.488z-10 .405~-13 I . ~ L ~ E - I ~  1.323~-13 

2 



Th-229 3.029E-16 1.528E-11 1.710E-11 Z.026E-11 2.028E-11 9.193E-13 4.911E-14 3.004E-14 1.50-E-13 
Th-230 1.55SE-14 6.48-E-10 7.474s-10 8.258E-10 8.263E-13 3.790E-11 1.966E-12 1.589F-12 7.960E-12 
;-233 2.985:-11 5.513E-08 2.3991'-07 2.61-I-07 2.619E-07 8.889F-39 2.295E-38 2.984E-13 1.791E-09 
U-234 7.382I-09 1.304E-05 5.690E-05 6.214E-05 6.215E-05 2.106E-06 5.441E-06 7.081E-06 4.249E-07 
U-235 I.I~,E-~o z.186~-07 9 . 2 8 - r - 0 7  I . Q I ~ E - O ~  1 . 0 1 3 ~ - 0 6  3.476~-38 8 . ~ 7 3 ~ - n a  1.14-~-09 6.880~-09 

'Concentrations are at c o n s u n p t i o n  t i m e  and include radioactive decay and ingrowth during s t o r a g e  time. 
For livestock fodder, consumption tine is t minus meat or milk storage time. 

Concentrations in the media occurring i n  pathways that a r e  Suppressed are calculated using t h e  ~ ' ~ r r e n t  input parameters, 
1 . e .  using parameters appearing in the input screen when the pathways are a c t l v e .  

Concent : Combined Upper A r e a s  and Filter Bed A r e a s  R e c r e a t i o n i s t  (Aquatic Pathways) 
File : recreational_cua_and_fba_aquaticpathways.~~d 

IRESRAD, Version 6.3 T% Limit = 180 days 11/30/2oo- i2:03 page 18 

Concentration of radionuclides in environmental media 
at t = 3.000Et02 y e a r s  

contaminat- Surface 
t e d  Zone SOll' 

3adio- 
Nuclide pCl/g PCl/9 

~ ~ - 2 4 1  1.24~~-01 i.24z~-ni 
Ac-227 5.695E-11 5.699E-11 

Co-60 4.182E-20 4.182E-20 
C s - 1 3 7  2.465E-03 2.469E-03 ~~ ~~ ~~ 

~"-152 2.469~-0a 2.469~-08 
~ ~ - 1 5 4  i.ino~-i3 7.500~-13 
Gd-152 5.06-E-15 5.067E-15 
Np-237 1.108E-05 1.108E-05 

A i r  Par- Well Surface 
tlculate water  water  

pCi/m"3 p C i f L  PClfL 

2.726~-06 Q.OOOE+OO O.OOOE+OO 

.418~-08 o . o n o ~ + n o  O . O O ~ E + ~ O  

1.25lE-15 2.553E-11 5.402E-15 

1.049E-24 0.000Ei00 0.000Ei00 

.418E-13 0.000Ei00 0.000Et00 
,646E-17 0.000E+00 0.000E+00 
,1122-15 0.0002+00 0.000E+03 
,431E-10 3.312E-04 1.009E-08 
.500E-15 2.576E-11 5.451E-15 
.213E-15 9.452E-12 2.000E-15 

Pu-238 2.943E-04 2.943E-04 6.457E-09 0.000Et00 0.000Ei00 
Pu-239 9.978E-02 9.918E-02 2.189E-06 0.000Ei00 0.000Ei00 
Pu-241 4.811E-01 4.811E-01 1.056E-11 0.000Ei00 0.000Ei00 
Ra-226 7.056E-11 1.056E-11 1.548E-15 1.132E-12 2 .35 -E-16  
~ ~ - 5 0  1.985E-05 1.985E-05 4.355E-10 1.264E-03 2.6752-07 
Th-229 6.871E-11 6.871E-11 1.508E-15 1.583E-11 3.345E-15 

U-233 6.144E-05 6.144E-09 1.3482-13 4.544E-07 9.61-E-11 
U-234 5.226E-07 5.226E-07 1.147E-11 3.861E-05 8.17ZE-09 
U-235 1.838E-08 1.838E-08 4.0341'-13 1.050E-06 2.22ZE-10 

' The  S u r f a c e  Soil 1 5  t he  tcp layer of sail w i t h i n  the u s e r  specified mixing zone/depth 

~ h - 2 3 0  i.3ozz-09 I . ~ O Z E - O ~  2.858~-14 z.747z-10 5.813~-14 

Concentrati3ns in the media occurring in pathways t h a t  a r e  suppressed are calculated using t h e  Current input parameters, 
i.e. u s i n g  parameters appearing in the Input Screen when the pathways are a C t l Y e .  

Concent : Combined Upper A r c a s  and Filter Bed Areas ReCrea t . i on i s t  (Aquatic Pathways) 
File : r e c r e a t i o n a l ~ c u a ~ a n d ~ f b ~ ~ ~ ~ ~ ~ t ~ = ~ p ~ t h ~ ~ y ~ . ~ ~ d  

1RESRAD. Version 6.3 T% Limit = 180 days 11/30/2001 1 2 : 3 3  Page 19 2 
% - 
VI - 



Concentration of r a d i o n u c l i d e s  in foodstuff media 
at t = 3.000Ei02 y e a r s -  

Fodder Meat Milk Fish Crustacea Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pC1/L pCi/kg pCl/kg pCl/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

AC-227 5.402E-15 1.520E-10 1.851E-10 1.9103-10 1.911E-10 1.598E-12 8.5181-13 8.101E-14 5.399E-12 
Am-241 0.000E100 1.2445-01 1.249E-01 1.250E-01 1.250E-01 3.531E-03 1.380E-04 0.000Et00 0.000E+00 
Co-60 O.COOEi00 3.826E-18 3.826E-18 3.854E-18 3.827E-18 5.682E-18 4.687E-19 0.000Et00 0.000E+00 
CS-137 0.003Ei00 9.878E-02 9.87YE-02 Y.892E-02 9.880E-07 ? . 3 R h ? , - n l  5.335E-02 0 . 0 0 0 E i O O  0 . O O O E i O O  
Eu-152 0.000Ei00 6.176E-08 6.187E-08 6.206E-08 6.189E-08 3.311E-08 7.875E-10 0.000Et00 0.000Ei00 
Eu-154 0.000E+00 1.876E-12 1.879E-12 1.888E-12 1.880E-12 1.006E-12 2.3925-14 0.000Ei00 0.000Ei00 

Np-237 7.009E-08 3.366E-04 7.710E-04 8.223E-04 8.224E-04 7.801E-05 5.188E-07 2.103E-06 2.803E-05 

Pb-210 2.00UE-15 5.585E-10 5.688E-10 5.778E-10 5.781E-10 5.4202-11 1.830E-11 5.995E-13 1.999E-13 
Pu-238 0.000Ei00 2.946E-04 2.959E-04 2.962E-04 2.961E-04 1.673E-05 1.634E-07 0.00OE+00 0.000Et00 
Pu-239 0.000E+00 9.990E-02 1.004E-01 1.004E-01 1.004E-01 5.672E-03 5.5413-05 0.000Et00 0.000Et00 
PU-241 0.000E+00 4.817E-07 4.839E-07 4.854341 4.842E-07 2.735E-08 2.672E-10 0.000Et00 0.000Ei00 
Ra-226 2.3915-16 2.822E-09 2.825E-09 2.821E-09 2.8ZZE-09 2.27ZE-10 1.907E-10 1.203E-14 6.013E-14 
sr-90 2.675E-07 6.434E-03 8.110E-03 8.282E-03 8.271E-03 5.085E-03 1.334E-03 1.605E-05 2.675E-05 
Th-229 3.374E-15 7.489E-11 9.569E-11 1.077E-10 1.077E-10 4.391E-12 2.33lE-13 3.366E-13 1.685E-12 

3-233 9.617E-11 1.724E-07 7.678E-07 8.394E-07 8.396E-07 2.819E-08 7.317E-08 9.618E-10 5.17ZE-09 
U-234 8.172E-09 1.465E-05 6.525E-05 7.137E-05 7.136E-05 2.395E-06 6.219E-06 8.172E-08 4.903E-07 
U-235 2.222E-10 4.088E-07 1.785E-06 1.950E-06 1.950E-06 6.606E-08 1.707E-07 2.2225-09 1.333E-08 

'Concentrations are at consumption time and i n c l u d e  radioactive decay and ingrowth durlng storage tlme. 

~d-152 o.ono~+no 1.267~-14 1.270~-14 I . Z ~ O E - I ~  i . ~ i n ~ - 1 4  6.794~-15 5.464~-17 o . o n n ~ + u n  o.onn~+oo 
~a-231 5.464~-15 6.93n~-1n 7.271~-10 7.354~-10 7.356~-10 4.275z-10 4.038~-13 5.541~-14 6.049~-13 

~ h - 2 3 0  5.833~-14 1.404~-09 1.768~-09 i.888~-09 1.889~-09 a.n5i~-ii 4.149~-12 S.~Z~E-IZ 2.915~-11 

~ ~ 

For livestock fodder, consumption tlme 1s t m n u s  meat or milk storage time. 

Concentrations in the medla occurring in pathways that are suppressed are  calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concent : Combined Upper Areas and filter Bed Areas Recreationlst (Aquatlc Pathways) 
File : r e c r e a t i o n a l ~ c u a _ a n d _ f b a a q u a t l c p a t h w a y s . r ~ d  

IRESRAD, Ver~lon 6.3 Tk Limit = 180 days 11/30/znoi 12:03 page 20 

Concentration of radionuc1ldes in environmental media 
at : = 1.000E+03 years 

Well 
water 

2.6343-10 
0.0003+00 
0.300Ei00 
O.'?'JOE+@O 

Surface 
watei 

PCI/L 

5.515E-14 
0.000Ei00 

0.000Ei00 
o.ooni+oo 



Eu-IS2 3.666E-24 3.666E-24 8.045E-25 0.000Ei00 0.000Et00 
2"-IS4 8.114E-3' 8.114E-37 1.780E-41 0.000Ei00 0.000Ei00 
Gd-IS2 4.836E-15 4.8362-15 1.061E-19 0.000Ei30 0.000Et00 
No-237 1.015E-05 1.019E-05 2.236E-10 4.452E-04 9.417F-OR 

~~~ .. 
Pa-231 4.162E-10 4.162E-10 5.133E-15 7.241E-I0 4.743E-14 
Pb-210 6.1812-10 6.181E-10 1.356E-14 8.467E-10 1.792E-13 
Pu-238 1 .131E-06  l.131E-06 2.48ZE-11 0.000€+00 0.000Ei00 
Pu-239 5.480E-02 9.480E-02 2.080E-06 0 . 0 0 0 E t 0 0  0.030E+03 
P2-241 1.085E-21 1.08SE-21 2.380E-26 0.000~103 3.003E+00 
Ra-226 6.488E-10 6.488E-10 1.424E-14 5.4252-11 1.149E-14 
S r - 9 0  1.810E-13 1.810E-13 3.971t-18 1.113E-11 2.4392-IS 
Th-225 8.194E-10 8.194E-I0 1.7982-14 2.848E-10 6.028E-14 
Th-230 2.714E-05 2.714E-09 S.956E-14 7.931E-10 1.5789-13 
U-233 1.368E-08 1.368E-08 3.001E-13 1.131E-06 2.353E-10 
U - 2 3 4  S.584E-08 5.584E-08 1.313E-12 S.045E-06 1.069E-05 
U-235 2.62SE-08 2 . 6 2 5 E - 0 8  5.760E-13 1.758E-06 3.805E-10 

'The Surface Soil is the top l ayer  o f  soil within the u s e r  specified mixing zone/depth 

Concentrations in the media o c c u r r i n g  in pathways that a r e  suppressed a r e  calculated using the c u r r e n t  input parameters, 
1 . e .  using parameters appearing in the input screen when the pathways are active. 

IRESRRD, V e r s i o n  6.3 T* Limit = 180 days 11/30/2007 12:03 P a w  21 
concent 
File 

Radio- 
Nuclide 

Ac-227 
Am-241 
Co-60 
C5-137 
Eu-IS2 
tu-IS4 
Gd-IS2 
Np-237 
l a - 2 3 1  
?0-210 
? " - 2 3 8  
Pu-239 
Pu-241 
Ra-226  
s r - 9 0  

W Th-229 
D1 Th-230 

U-233 % - 
v, 
w 

Combined Upper Areas and Filter Bed Areas Recreationist [Aquatic Pathways) 
recreational_cua~and~fbaaquatic_pathways.r~d 

Concentration of radionuclides i n  foodstuff media 
at t = 1.00OEi03 years -  

Drinking Nonleafy L e a f y  Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

pCi/L pCi/kg pCi/kg pCl/kq pCi/kq pCi/kg pCi/L pCi/kg pCi/kg 

5.57SE-14 1.093E-09 1.436E-05 1.450E-05 1.490E-05 1.085E-11 6.47ZE-12 8.360E-13 5.57ZE-11 
0.000Ei00 4.030E-02 4.048E-02 4.050E-02 4.050E-02 1.144E-03 4.470E-05 0.000Ei00 0 . 0 0 0 E i 0 0  
0.000Ei00 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Et00 0.000Ei00 0 . 0 0 0 E i 0 0  
0.000Ei00 9.164E-05 5.16SE-05 9.177E-09 9.166E-09 2.213E-08 4.949E-09 
0.000EiOo 9.1115-24 5.187E-24 9.216E-24 9.191E-24 4.916E-24 1.169E-25 
0.000Ei00 7.0295-36 2.033E-36 2.042E-36 2.034E-36 1.088E-36 2.588E-38 
O.OCOEIO0 1.210E-14 1.212E-14 1.21ZE-14 1.212E-14 6.484E-15 6.1592-17 
9.4221)-08 3.58SE-04 9.424E-04 1.012E-03 1.01ZE-03 9.617E-05 6.5955-37 
4.7465-14 4.241E-39 4.537E-09 4.579E-09 4.580E-09 2.654E-09 2.4965-12 
1.75ZE-13 6.498E-09 7.585E-09 7.789E-09 7.750E-09 7.07LE-10 2.620E-10 
3.000E+00 1.133E-06 1.138E-06 1.135E-06 1.138E-06 6.430E-08 6.282E-10 

.827E-06 3.769E-05 

.759E-13 S.227E-12 

3 . 0 0 0 E + 0 3  9 . 4 9 1 ~ 0 2  9.534E-02 9.535z-02 9 . 5 3 9 E - 0 1  5.389-03 S.264E-0s 
0.0OOEI03 1.086E-21 1.091E-21 1.0952-21 1.09?t-21 6.166E-23 6.0ZSE-ZS 
1.145Z-14 2.597E-38 1.6052-08 2.5052-08 ?.60SE-08 2.098E-09 1.766E-09 
2.4395-11 S.866E-11 7.3545-11 7.5502-11 7.1392-11 4.635E-11 1.216E-11 1.4642-13 2 . 4 3 9 - 1 3  
6.034E:-14 9.203E-10 1.29JE-09 1.3665-05 1 . 3 6 6 E - 0 9  S.2042-11 2.699E-12 6.032E-12 3.316E-11 
1.679:-13 2.952E-09 4.043t-09 4.180E-09 4.180E-09 1.5832-10 8.590E-12 1.6795-11 8,3931-11 
2.3935-10 4.249E-07 1.9065-06 2.08SE-06 2.0855-06 6.977s-08 1.814E-07 2.393E-09 1.4362-08 
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Attachment 7. JN-4 Drainpipe Area Recreational Scenario (No Aquatic Pathways) (Summary File) 

l R E S R A D ,  Version 6 . 3  T"i Limit = 180 days  11/30/2007 12:02 Page 1 
Summary : J N - 4  Drainpipe Area Recreationist 
F i l e  : recreational-JN~4-draInFipe.rad 
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Time = 0.000Ei00 
Time = 1.nn0~+00 
TUW = 3.000~+00 
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Time = 3 . 0 0 n ~ t n 1  
~ l ~ e  = 9.476~+ni 
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11 
12 

13 
14 
1 5  
16 
1 7  
1 R  
19 
20 
2 1  
2 2  
23 
2 4  

Dose Per Nuclide Summed Over All Pathways . _ . . . . . . _ . . _ . . _ _  2 5  
S o i l  Concentration Per N u c l  

0 
Men" 

B - 1  
8-1 
B-  1 

: recreatlonal - JN-4-drainpipe.rad 

Dose C o n v e r s i o n  Facto8 (and Related) Parameter Summary 
File: FGR 13 MORSIDITY 

Parameter 

Dose converSlOn €actors for Inhalation, mrem/pCi: 
Ac-227+0  
Am-241 
Np-237+D 
Da-231 
P b - 2 l O i u  
P ~ - 2 3 8  
PU-239 
Pu-241 
PI-24 l t D  

6.724Es00 
4.440E-01 
5.4305-01 
1.280E+03 
2 . 3 L O E - g ?  
3 . 9 2 O E - 0 1  
4.290E-01 
8.250E-03 
8 . 2 5 4 1 - 0 3  

6 . l O O E + O O  
4.440E-01 
5.40OE-01 
1.280Et00 
1.360E-02 
3 . 9 2 0 E - 0 1  
4.290E-01 
8.253E-03 
8.250i-03 

DCF21 1) 
DCF2i 21 . ,  
D C F 2 1  3) 
UCFZ ( 4) 
DCFZ I SI 
DCF2i 6! 
DCF2i 8 )  
DCfZ( 91 
D C F Z I  131 



a- I 
9-1 
B-1 
8-1 
B-1 
9-1 

D-1 
D-1 
D-1 
D - 1  
D-1 
D - 1  
D-1 
D- 1 
D-i 
D-1 
D-1 
D - 1  
D-i 
D-1 
0-1 
D-1 

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

IRESF22 

0 
lYen7.i 

D-34 
0-34 

V w 
% - 

Ra-226iD 
Th-22910 
Th-230 
U-233 
U-234 
U-235iD 

Dose conversion factors for ~ngestlon, m r e m / p C i :  
Ac-Z2J+D 
A m - 2 4 1  

Pa-231  
Pb- 2 1 0 + D 
Pu-238  
PU-239 
P U - 2 4 1  
Pu-24liD 
Ra-226iD 
Th-229-ID 

Np-?37+C 

parameter 

~ b - 2 i O i ~  , plant/soll concentration ratio. dimensionless 
P h - 2 1 0 I D  , beefilivestock-lntake ratio, I p C l i k g !  i i p C i / d l  

Th-230 
U-233 
U-234 
ii-235+D 

Food t r a n s f e r  factors: 
h c - 2 2 7 t D  , plant/soil concentration ratio. dimensionless 
hc-Z27+D , beef/livestock-intake ratio, (pC~/kql/(pCi/dl 
h c - 2 2 J i D  , milk/livestock-intake ratio, IpCiiLI / i p C i / d l  

Am-241 , plant/soll Concentration r a t i o ,  d imens ion le s s  
Am-241  , beefilivestock-intake ratlo, fpCi/kg!/(pCi/d! 
Rm-241 , inilk/livestock~lntake r a t l o ,  ipCi/Ll / l p C i / d l  

Np-237+D , p l a n t l s a i l  concentration ratio. dimensionless 
Np-237iD , beefilivestock-intake r a t i o ,  !pCi/kql/(pCildl 
Np-237tD , miikllivestock-intake ratio, IpCi/Ll/ I p C i / d )  

Pa-231 , plantisoil concentration :atlo, dimensionless 
Pa-231 , beefilivestock~intake ratio. lPCi/kq!/fDCi/dl . .  
P a - 2 3 1  , Ililkliivestock-intake ratio, lFCL/Lf/ IpEild! 
VerSlOn 6.3 Tb Limit = 180 days 11/30/2007 1 2 :  

File : r e c r e a t i o n a l - J N - 4 - d r j l n p i p e . r a d  

8.591E-03 
2.16YEi00 
3.260~-ni 
1.  j50E-01 
1.3205-01 
1 . 2 3 0 E - 0 1  

1 . 4 8 0 E - 0 2  
3.640E-03 
4.444E-03 
I .OhOE-02 ~ ~~ 

7.276E-03 

3.540E-03 
6.840E-05 

~ . z ~ o E - o ~  

1.157E-05 
l.321E-03 
4.027E-03 
5 . 4 8 0 E - 0 4  
2 . 8 9 0 E - 0 4  
2.830E-04 
2.673E-04 

1 .OOOE-O3 
5.000E-05 

1.000E-02 
5.00OE-03 
5.000E-06 

Page : 

8.580E-03 

3.ZhOE-01 
2.150~+00 

1.350E-01 
1 . 3 2 0 E - 0 1  
~ . Z ~ U E - O I  

1.410E-02 

4.440E-03 
1.060E-02 

3.640~-03 

5 . 3 7 0 E - 0 3  

3 . 5 4 0 E - 0 3  
6.840E-05 

3.zno~-n3 

6.840E-05 
1.320~-03 
3.530~-03 
5.480E-34 
2 . 8 9 0 ~ - 1 1 4  
2. a 3 n ~ - n 4  
2.660E-04 

2.500E-03 

2.OCOE-05 
2.000~-05 

I. O O O E - O ~  
5.000E-05 
2.000E-06 

I. 000E-02 
5.000E-03 
5.nnn~-n6 

Dose Conversion Factor !a:ld Related1 Parameter Summary lcontinuedl 

curxent 
V a l u e  

1.000E-02 
8.00OE-04 

D C F 2 I  111 
D C F P i  1 2 )  
D C F Z (  131 
DCFZf 1 4 )  
D C F 2 i  15) 
DCFZi 161 

DCF3I  1 )  
D C F 3 i  21 
D C F 3 1  3 )  
DCF3I 41 
D C E 3 1  5) 
DCF3( h l  
DCF3i 81 
DCf31 91 
DCF31 I O )  
DCF31 111 
DCF3 1 121 ~~ 

VCf3( 131 
DC?3( 1 4 )  
DCF3i 151  
DCF3( 161 

RTFI 1.11 
RTFI 1.21 
RTFi 1.3) 

RTFI 2.11 
RTFI 2.21 
RTFi 2 . 3 )  

RTFI 3 . 1 )  
R T F I  3 . 2 )  
R T F I  3 , 3 )  

RTFI 4 . 1 1  
RTFi 4.21 
XTFI 4 . 3 )  

RTFI 5 , l l  
RTF! 5.2) 



c-34 
0-34 
0-34 
0-34 
0-34 
0-34 
D - 3 4  
0-34 
v-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 
D-34 
0-34 
0-34 
0-34 
0-34 
0-34 
0 - 3 4  
0-34 
0-34 
0-34 
D-34 
D-34 
0 - 3 4  
D-34 
D- 34 
0-34 
D - 3 4  
D-34 

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

Pb-ZlO+D 

P u - 2 3 8  
Pu-238 
Pu-238 

Pu-239 
Pu-239 
Pu-239  

P u - 2 4 1  
P u - 2 4 1  
P U - 2 4 1  

Pu-241+D 
Pu-24 I t D  
Pu-241iD 

~ a - z 2 6 + n  
Ra-226rU 
R a - 2 2 C t D  

r h - z ~ 9 + 0  
T h - 2 2 9 i U  
T h - 2 2 9 t D  

Th-230 
Th-230 
Th-230 

IJ-233 
U - 2 3 3  
U-233 

U-234 
U-234 
U - 2 3 4  

U-235+0  
11-23510 
U-235tD 

, milkillvesrock-intak~ ratio, IpCi/Ll /(pCi/dl 

, plantisoil concentration ratio, dimensmnless 
, beef/livestack~intake ratlo, IpCl/kg! / IpCiidJ 
, miiillivestack-intake ratio, IPCll5J / IpCi/dl 

, piant/soil concentration ratio, dimensionless 
, beef/livestock~intake r a t i o ,  IpCl/kqJ/IpCi/dJ 
, miik/iivestock-intake r a t i o ,  ipCi/L)/ipCi/d! 

, piant/soil concentration ratio, dimensionless 
, beeliiivestock~intake racio, ipCi/kq)/ (pCl/dl 
, milk/livestock-intake r a t i o ,  ipCi/L!/IpCi/d! 

, plantkoil concentration ratio, dimensionless 
, beef/live*!nck-intake ratio, IpCi/kg! /(pCi/dl 
, milk/live5tock-intake ratio, ipCili)lipCiidl 

, plant/soil c o n c e n t r a t i o n  ratio, dimensionless 
, bref/livestock~intake ratio, (pCi/kglI!pCi/dl 
, mllkllivestock-intake ratio, (pCi/L!/ ipCild1 

~ plantisoil concentration ratio, dimensionless 
, beef/livesto=k-intake ratio, (pCi/kq) / IpCi /d l  
, miik/livestock-intake ratio, ipCi/Ll/ IpCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/liuestock-intake ratio, ipCilkg! / (pCi/d) 
, milk/livestock-intake ratio, ipCi/Ll/(pCl/dl 

, plant/soii concentration ratio, dimensionless 
, beef/livestock-intake ratlo, IpCi/kgl /(pCi/dl 
, milk/livestock-intake r a t l o ,  ipCi/LJ / ipCi/d) 

, plant/soil concentration ratio, dimensionless 
, beef/iivestock~intake ratio, IpClIkg) I ipCi/d) 
, mllk/iivestock-incake ratlo. !pCIIIl l IpCiIdi 

, plant/soil concentration ratio, dimensionless 
, heef/iivestock-intake ratio, (pCi/kgl/ (pCi/dl 
, milkilivestock-intake r a t i o ,  (pCl/Ll / (pCi/d! 

Bioaccumulation factors, f r e s h  w a t e r ,  L/kg: 
R c - 2 2 1 i C  , f i s h  
A c - 2 2 7 i D  , c r u s t a c e a  and noilosks 

Am-241 , fish 
Am-241 , crustacea and mollusks 
Version 6.3 Th Limit = 180 days 11/30/2007 12 
: ,JN-4 Drainpipe A r e a  Pecreatlonl5t 
: r e c r e a t i o n a l _ 3 N - 4 ~ d r a ~ ~ , ~ ~ p ~ . ~ ~ d  

3.DOOE-04 

1.000E-03 
1.000E-04 
1.030E-06 

1 .OflOE-03 
1.3OOE-04 
1.000E-06 

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

1 .000E-03  
1.000E-04 
1.000E-06 

4.000E-02 
1 .@DOE-03 
l.OO0E-03 

1 .000E-03 
1.000E-04 
5.000E-06 

1.OOOE-03 
1.00OE-04 
5.000E-06 

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

2.500F-03 
3.40OE-04 
6.0COE-04 

2 . 5 3 0 E - 0 3  
3.400E-04 
6.300E-04 

1.500Ei01 
1.000Et03 

3.000Et01 
1.000Et03 

! eaqe 

3.000E-04 

1.000E-03 
1.000E-04 
L .00OE-06 

I . 000E-03  
1.000E-04 
1 . 0 0 0 E - 0 6  

1.000E-03 
1. OODE-04 
1.000E-06 

1.000E-03 
1.000E-04 
1.OOGE-06 

4.0OOE-02 
1.000E-03 
1.000E-03 

1.000E-03 

5.000E-06 

1.0OOE-03 
1.000E-04 
5.0OOE-06 

2.500E-03 
3.400E-04 

I . O O O E - ~ ~  

6.000~-04 

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

2 .500E-03  
3.400E-04 
6.000E-04 

1.500E+01 
I .000E+03 

3.000Ei01 
1.000Et03 

RTF( 5.3) 

R T F (  6.1) 
RTFI  6,21 
R T F I  6.3) 

RTF! 8.11 
RTF( 8 , 2 1  
R T F I  a , 3 i  

RTFI 9.1) 
RTF( 9.2) 
R T F i  9,3J 

R T F (  10,l) 
R T F (  10.2) 
RTF( 10.31 

RTF( 11.1) 
R T F (  11.21 
RTFi 11.3) 

RTFi 12.1) 
R T F (  1 2 . 2 )  
RTF( 12.3) 

R T F (  l 3 , l l  
RTFI 13.2) 
RTFI 1 3 . 3 )  

RTF( 14.1) 
RTFi 1 4 . 2 )  
R T f l  14.3) 

RTF! 15,1! 
RTFI 15,Zl 
RTFI  15.31 

RTFI 16.11 
RTFI 16 .21  
RTFi 16.3) 

BTOERC(  1.1) 
BIOFACI 1 , 2 i  

B I O F A C i  2 . 1 )  
BIOFRC( 2,2! 



Dose C a n v e r s i o n  Factor l and  Related) Parameter Sllmmary lconLinued) 

0 
Me"" 

D-5 
D-5 
D-5 
D-5 
D-5 
u-5 
u-5 
D-5 
0-5 
D - 5  
D-5 
D-5 
0- 5 
D-5 
D-5 
u- 5 
0-5 
u-5 
u- 5 
0-5 
0-5 
D-5 
0-5 
D-5 
D-5 
0-5 
u-5 
D-5 
D-5 
u-5 
D-5 
u-5 
D-5 
D-5 
D-5 
D-5 
D-5 
0-5  
= 

File: FGR 13 MORSIDITY 

Parameter 

Np-237+0 
Np-237rD 

Pa-231 
Pa-231 

Pb-210iD 
Pb-2lOiD 

P U - Z ~ ~  
PU.238 

Pu-239 
Pu-239  

Fu-241 
Pu-241 

Pu-2 4 1 tD 
Pu-24liD 

Ra-226tD 
Ra-226+U 

Th-229iD 
Th-229iU 

Th-230 
Th-230 

U-233 
U-233 

U-234 
cl-234 

U-235iD 
U - 2 3 5 t D  

, f i s h  
, crus tacea  and mollasks 

, fish 
, crus tacea  and mollusks 

, f i s h  
, crustacea and m o l l u s k s  

, f i s h  
, crustacea and mollusks 

, fish 
, c m s t a c e a  and mollusks 

, fish 
, c r u s t a c e a  and  mollusks 

, fish 
, crus tacea  and  m o l l u s k s  

, fish 
, crustacea and mollusks 

, f i s h  
, crus tacea  and mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

, fish 
, crustacea and mollusks 

c u r r e n t  
V a l U e  

3.000Ei01 
4 . 0 0 0 E t 0 2  

1.000Fi01 
1.100Ei02 

3.000€+02 
1. 00CEi02 

3.000Ei01 
1.000Ei02 

3.000E+01 
1.000Ei02 

3.000Et01 
1.000E- tQ2 

3.000Ei01 
I.O0OE+02 

5 . 0 0 0 E t 0 1  
2 . 5 0 0 E t 0 2  

l.OCOEI02 
5.000Ei02 

l.OCOE102 
5.000Ei02 

1.000Ei01 
6.000Ei31 

i.000Ei01 
€.0@0Ei31 

1.000E+01 
6.003Ei01 

3.000Ei01 
4.000€+0? 

1.000Et31 
1.100Ei02 

3.000Et02 
1.000Et02 

3.000Ei01 
1.000Ei02 

3.000Ei01 
1 .@00E+02 

3.000Ei01 
1 .000E+02 

3.000EiCl 
1.000Ei02 

5.000Et01 
2.500Ei02 

1.000Et02 
5.000Ei02 

1.00OEi01 
6.000~+01 

1.000Ei01 
6.000E+01 

1.000Et31 
6 . 0 0 0 E t 0 1  

Parameter 
Name 

SIOFACl 3,l) 
BIOFAC( 3,2) 

BIOFAC( 4,1! 
BIOFAC( 4.2) 

BIOFAC( 5,11 
BIOFAC( 5.2) 

BIOFRCl 6.1) 
BIOFAC( 6.2) 

BlOFAC( 8.1) 
BIOFACI 8.2) 

BIOFAC 
BIOFAC 

BIOFAC 
BIOFAC 

9.1) 
9.2) 

10.1) 
1 0 . 2 )  

BIOFACl 11.1) 
BIOFACI 11,2) 

B I D F A C (  12,11 
BIOFAC! 12.21 

BlOFACi 13.1) 
BIOFAC! 13.21 

BICFACl 14.1) 
BIOFAC( 1 4 , 2 )  

BIOFAC! SIOF'RC(  15,1! 15,2) 

EIOFACI 16.1) 
BIOFAC( 16.2) 
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Sumnzry : JN-4 Uralnpipn Area Kecreatlonlst. 
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Clsed by KESRAD Parameter 
P a r a m e t e r  (If different from U S e r  Input) I Name 

2011 
R o l l  

R012 
ROl2 
R012 

R013 
R013 
R013 
3013 
R013 
PO13 
ROl3 
R013 
a013 
R013 
E013 
9313 
ROl3 
K O 1 3  
R013 
R013 
R313  
R013 

R014 
3014 

R014 
R314 

~ 0 1 4  2 or 
0 

in 
10 

- 

Area Of contaminated zone (m**2) 
Thickness of contaminated zone iml 
L e n g t h  parallel to aquifer flow l m )  
B a s i c  radiation dose limit l rnrem/yrl  
Time since placement oi material [ y r )  
Times for calculations (yr) 
Times for calcularions [ y r )  
Times fo: calcularions ( y r l  
Time5 for c a l c u l a r i o n s  ( y r )  
Times far calculations (yr) 
T l m e S  f o r  calculations i y r )  
Times fer calculations i y r )  
Times for calculations i y r )  
Times for calculations ( y r )  

Initial principal radionuclide l p C l / g l :  Am-241 
Initial principal radionuclide (pCi/g): Pu-238 
Initial principal radionuclide (pCi/gl: Pu-239 
Initial principal radionuclide ipCi/g): P u - 2 4 1  
Concentration i n  groundwater ipCi/L): AT-241 
Concentration in groundwater ipCi/LI: Pu-238  
Concentration in groundwater lPCi/L): Pu-239  
Concentration in groundwater (PCi/Ll: Pu-241  

Cover depth l m )  
Density of cover material (q!crn"3) 
Cover depth e r o s i o n  rate im/yrl 
Density of contaminated zone ig/cm**31 
Contaminated zone  erosion rate l rn/yr)  
Contaminated zone total porosity 
Contaminated zone  field capacity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Average annual wind speed l m l s e c )  
Humidity in ai: ( 3 i - 0 * * 3 )  
Evapotranspiration coefficient 
Pzecipitaticn (mlyri 
Irrigation im/yrl 
Irrigation node 
Runoff COefflClent 
Watershed area  lor n e a r b y  Stream or p o n d  im '*21  
Accuracy for water/sail computations 

Density of saturated zone ig/crn'-3) 
Satilrated zone total p o r o s i t y  

Saturated zone field capacity 
Shturated zone hydraulic conductivity lm/yr l  

Saturated zone  r f f e c t l v e  porosity 

6.490Ei01 
1.524E-01 

1.000Ei02 
1.664Et02 
3 .OOOE+OZ 
1.000Ei03 

3.700Et00 
7.400E-02 
3.140Ei00 
2.520EiOO 
not used 
not used 
""t used 
not used 

0.000Ei00 
not used 
not used 
1.500Ei00 
0.000€+00 
4.OOOE-01 
2.300E-01 

1 not used 
5.000E-01 

' 9.700E-01 
2.0002-01 
overhead 

1 not used 
z .aaaE-oi  

I not used 

I ::E: 
1 not used 
not "Sed 

I not "sed 

1. 000~+04 
2.300EiOO 
1.000Ei02 

0.000Ei00 
1.000E+DO 

3 .00OE+31 

3.000Et02 
1.000E+03 
0.000Et00 
0.000Ei00 

0.000Ei00 
0.000E+00 
0.000E+00 
0.000Ei00 
0.000E+00 
0.000Ei00 
0,00OE+00 
0.000Et00 

0.0OOEi00 
1.500Et00 
1.000E-03 
1.500E+00 
1 .0OOE-03 
4.000E-01 
2.000E-01 

6.000Ei30 
5.000E-01 

2.000E-01 
1. oooE+on 

overhead 
l 2.00DE-01 

I .000E+06 
I I.00OE-03 

1 1.500Ft00 
4.00OE-01 

' 2.000E-01 
2.300E-01 
1.000Ei02 

AREA 

LCZPAQ 
BRDI 
TI 
T I  2 1  

 THICK^ 

. .  
Ti 3) 
T i  41 
Ti 51 
Ti 6) 
Ti 71 
Ti 81 
TI 9) 
T(101 

S1( 2) 
S l i  61 
s 1 i  8 )  
S 1 l  91 
Wli 21 
W1l 6) 
W l l  81 
W1( 9) 

COVER0 
DENSCV 
VCV 
DENSCZ 
V C Z  
TPCZ 
FCCZ 
iiccz 
3CZ 
W I N D  
H U M I D  
EVAPTR 
PRECIP 
RI 
IDITCH 
RUNOFF 
PIAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
iicsz 



Saturated zone hydraulic g r a d i e n t  not used 2 . 0 0 0 F - 0 2  
Saturated z o n e  b parameter I not used I 5.300Et00 I 

IZSRAD. V e r s i o n  6.3 T* Limit = 180 days 11/30/2007 IZ:OZ P ~ W  5 
Summary : ;N-4 Drainpipe A r e a  Recreationis: 
F i l e  

0 
M e n u  

R 0 1 4  
R014 
R 0 1 4  
R 0 1 4  

R015  
ROl5 
R0l5 
R 0 1 5  
a015 
ROlS 
R015 
ROl5 

~ 0 1 5  
R016 
R 0 1 6  
P.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  

~ n 1 6  
R 0 1 6  
R016 
8 0 1 6  
R 0 1 6  
? 0 1 6  

: recreatianal~.JN-4~drjlnplpe.rad 

Site-Specific 

parameter 
~ ~~ 

Water table drop r a t e  (m/yrl 
well pump lntake depth l m  below water table1 
Model: Nondispersion IND! or Mass-Balance IMB! 
Well pumping r a t e  Im"3iyri 

Number 
unsat. 
unsat. 
unsa t .  
unsat. 
u n s a c .  
u n s a t .  
unsat. 

of unsaturated z o n e  strata 
zone 1. thickness Iml 
zone 1, so11 density ( 4 / c m * * 3 )  
z o n e  1, total porosity 
z o n e  1, effective porosity 
zone 1 ,  field capacity 
z o n e  1, soil-specific b parameter 
zone 1 ,  hydraulic conductivity (m/yr) 

Distribution coefficients for Am-241 
Contaminated zone icm"3/31 
Unsaturated zone 1 (cm*'3/g) 
Saturated zone icm**3/q) 
Leach rate ( / y r )  
Solubility c o n s t a n t  

Distribution coefficients for Pu-238 
Contaminated zone lcm*'3/31 
Unsaturated zone 1 lcm**3/g) 
Saturated zone (cm**3/q) 
Leach rate ( / y r )  
Solubility constant 

Distribution coefficients for Pu-239  
Contaminated z o n e  (cm**3/41 
Unsaturated zone 1 lcm"3/q) 
SatuLated zone icrn"3/q! 
Leach rate ( / y r )  
SOlUbillty constant 

DlStrlbUtlon coefficients for ?u-241 
Contaminated zone (cm+*3/gl 
ansaturated zone 1 Icm**3/g) 
Saturated zone (cm+*3/gl 
Leach rate l / y r l  
Solubility constant 

rameter SL 
User 
Input 

n i l t  "sed 
not used 
not "sed 
not used 

not used 
Clot used 
not used 
not used 
not Ssed 
not used 
not used 
not used 

8.400Et03 
not used 
not used 
n.oooE+oo 
n . n o o E + n n  

1.2no~i03 
not used 
not used 
o . o u n z + o o  
n .  3 o o ~ i o o  

1.200Ei03 
not used 
not "sed 

0.000E+00 
o.oonE+no 

i . z o n ~ t 0 3  

n.onm+on 
o.nnnE+oo 

not used  
not used 

a r y  Iconti 

D e f a u l t  

I .000E-03 
1.000Ei01 
ND 
2 . 5 0 0 E i 0 2  

1 
4.OOOE+OO 
I .500E+OO 
4.000E-91 
2.OOOE-01 
Z.000E-01 
5.300E+00 
i.onnE+oi 

2.000Ei01 
2 . 0 0 O E i 0 1  

0.000E+00 
0.000Ei00 

?.onoE+oi 

Z . O ~ O E + O ~  
z.non~i03 
z. 00n~tn3 
o .nooE+oo  
0.000Ei00 

Z.OOOEt03 

2.000Ei03 
0 . O O O E + O O  
0.000Ei00 

Z.OOOE+O~ 

ed)  
Used by RESRAD 

(If different from user input) 

.._ 

.._ 

.~. 

.~_  

~.. 
._~ 
.~~ 

2.541E-04 
not used 

_.. 
..~ 
..~ 

1.779E-03 
not used 

..~ 

..~ 

..~ 
1.779E-03 
not used 

~.. 
_.. 
..~ 

1.7J9E-03 
not used 

HGWT [ BSZ 

Parameter 
Name 

VWT 
DWIBWT 
MODEL 
uw 

NS 
H i l l  
DENSUZ I 1  I 

DCNUCC I 2 1 
DCIiUCU i 2,1) 
DCNUCSi 2) 
ALEACHi 2) 
SCLUBK( 2) 

DCNUCU 6! 
DCNUCU( 6 . 1 )  
DCNUCSI 6) 
ALEACHI 6 )  
S O L L J K i  61 

DCNUCCI 8 )  
DCNUCU( 8 . 1 1  
DCNXSI 81 
ALEACH( 8 )  
SOLUBKI  81 

DCNUCC( 91 
DCNUCU ( 9 , l l  
DCNUCSI 9) 
ALEACHi 9) 
SCLUBVI 91 



3016 
R 3 1 6  
R016 
R016 
R016 
R016 

lR.ESRF 
SLlTMli 
F i l e  

0 
Menu 

Distribution coc'flclents for daughter Ai-227 
Contaminated zone ( c m * + l i y )  
Unsaturated zone  I l c m * + 3 / g l  
Saturated z o n e  ( c m * * 3 / y )  
Leach rate l / y r )  
Solubility constant 

ROlh 
R016 
R 0 1 6  
R316  
R 0 1 6  
R016 

R016  
R 0 1 6  
P O  16 
R016 
R016 
R 0 1 6  

R016 
R016 
Re16 
R016 
R016  
R016 

R016 
R 0 1 6  
R016 

RD16 
R016 

a316 

1 . 5 0 0 E i 0 3  2 . 0 0 0 E i 0 1  
no t  US& Z.OOOEi01 
not used 2 . 0 0 U E t 0 1  
0.OOOEt00 0.000Ei00 
0.000E+00 @.OOOE+OO 

R016 
P,U I 6 
R016 
R016 
SO16 

Site-Specific 

parameter 

Distribution coefficients fo r  daughter Np-237 
COntaminated zc'ne lcrn*'i/g1 
Unsaturated zone 1 lcrn**3/y! 
Saturated zone lcrn"3/g! 
teach rate i l y r )  
Solubility constant 

Distribution coefficients f o r  daughter Pa-231 
Contaminated zone l c r n ' * 3 / ~ 1  
Unsaturated zone  1 Icm**3/y)  
Saturated zone  (cm*+3/g) 
Leach rate (/yr) 
Soluhlilty constant 

Distribution coefficients for daughter Pb-210 
Contaminated z o n e  (cm*'3/y1 
Unsaturated z o n e  1 (cm**3/yl 
Saturated z o n e  lcm+'3/g1 
Leach rate ( / y r 1  
Solubility constant 

Distribution coefficients f o r  daughter Ra-226 
Contaminated zone (cm*'3/gl 
Unsaturated zone  1 ( c m * * i / q j  
saturated zone ( c m * * 3 i y )  
Leach rate (iyr) 
Sclubility constant 

Distribution coefficients for d a u g h t e r  Th-229 
Contaminated zone (cm*'3/gi 
Unsaturated zone 1 icrn**i\g) 
Saturated zone (cm*'3/gl 
Leach r a t e  Iiy:) 
Solubility constant 

o i s t r l h v t i o n  coefficients for daughter Th-230 

trameter SI 
user 
Input 

2.500Ei01 
not used 
not used 
O.OnOE+O@ 
0.000EiOO 

1.803€+@3 
not used 
not used  
O.O00E+00 
0 . 0 0 0 E i 0 0  

5.500Ec02 
not used 
not "sed 
0.0OOE+00 
U.OOOE+OO 

9.10UEt03 
not used 
not u s e d  

3 . 3 0 0 ~ + 0 3  
not used 
not used 
0 .000E100  
0 .000E+00  

iary (cant 

Default 

1.000Ei00 
1. OOOEiOO 
1 .00OE+00 
0,@00E+O@ 
0.000Ei00 

5.000EtOl 
5.000Ei01 
5.000Ei01 
0 . 0 0 0 E i 0 0  
0 . 0 0 0 E i O n  

l.OOOE+OL 
1 . 0 0 0 E + 0 2  
1 .OOOE+02 
0.000Ei00 
0.000Ei00 

7 . 0 3 0 E i 0 1  
7 . 0 0 0 E i 0 1  
7.000Et01 
0 . 0 0 0 E i 0 0  
0.000Ei00 

6.030~104 
6 . 3 0 0 E 1 0 4  
6 .ODOEi04  

.~. 
~.. 
~.. 

1 . 4 2 3 E - 0 3  
not used 

,ed) 
Used by RESRAD 

(If different from user Input) 

.._ 

.~. 

... 
8.4RlE-02 
not used 

..~ 

.-. 
_~.  

1.186E-03  
not "sed 

... 

... 
~.. 

3.88OE-03 
not used 

_-. 
_-. 
__. 

6 . 4 6 9 E - 3 4  
not used 

DCNUCCI 11 
UCNUCU( 1.11 
DCNUCS ( !1 
kLEAC!I j 1) 
SOL33Kl 11 

Pa r a m e  ter 
Name 

UCNUCC I 3 1 
UCNUCU( 3.1) 
UCNUCSI 3 )  
ALEACHI 3 )  
SOLUBK( 3 )  

DCNUCC 
DCNUCU 
DCNUCS 
ALEACH 
SOLUBK 

DCNUCC 
DCNUCE 
DCNUCS 
ALEACH 
SOilJBK 

4 1  
4 . 1 1  
4 1  
4 1  
4 )  

5) 
5.1'1 
5) 
5) 
5 )  

DCNLICC (I!! 
DCNUCU (11. 1 I 
DCNUCS (11) 
ALEACH(111 
SOL33K I111 

UCNUCC (12) 
DCNUCU I 1 2 , l l  
DCNUCS(12) 
ALE&C!I (1 2 ) 
SOL33KIiL) 



R016 
R016 
R 0 1 6  
R016 
R U 1 6  

R016 
R016 
R016 
ROl6 
R016 
R016 
lRESRl 

Summi 
File 

0 
Me"" 

R016 
R016 
RU16 
R016 
R016  
R016 

R016 
R016 
R 0 1 6  
R016 
R016 
R016 

Roll 
R017 
R017 
R017 
R317 
R017 
R317 
Roll 
R017 
R017 
R017 

Contaminated zone jcm*'3/gl 
Unsaturated zone 1 lcm**3/g! 
Saturated zone (cm**?/g) 
Leach rate i / y r I  
Solubility constant 

Distribution coefficients for daughter U-233 
Contaminated zone icm'*3/qI 
Unsat'drated zcne 1 icm**3/91 

Leach rate ( / y r I  
Solubility constant 

Saturated z o n e  icm"3IQ) 

Version 6.3 T% Limit = 180 d a y s  11/2 
: JN-4 Drainpipe A r e a  Recreationist 
: recreatio"al-JN-4-dra1nplpe.rad 

Site-Specific 

Parameter 

Distribution coefficients for daughter u-234 
Contaminated zone icm'*3/gI 
Unsaturated zone 1 icm*'3/3) 
Saturated z o n e  (cm*'3/gl 
Leach rate j / y r !  
Solubility constant 

Distribution coefficients for daughter U-235 
Contaminated zone lcm'*3/gI 
Unsaturated zone 1 icm**3/3! 
Saturated zone icm*+i/g! 
Leach rate U y r i  
Solubility constant 

Inhalation rate Im"3/yrI 
Mass loading  f o r  i n h a l a t i o n  jg/m*'3I 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external gainma 
Fraction of time spent indoors 
Fraction of time Spent outdoors ion  site) 
Shape factor flag, external gamma 
Radii of Shape €actor array (used  if FS ~ -11: 
Outer annular radius im), ring 1: 
Outer a n n i l z r  radius (mI, ring 2: 
O,Jtez annular r a d i u s  i m l ,  ring 3 :  
Outer a n n u l a r  radius (mi. ring 4: 
O u t e r  annular r a d i u s  lm! ,  ring 5: 
Outer annular r a d i u s  jm!, r i n g  6:  
O u t e r  a n n a l a r  radius (ml, ring 7: 
Oute; annular r a d i u s  l m j ,  r i n g  8: 

3.300E103 
not u s e d  
not used 
U.000E+00 
0.000Ei00 

1.500Ei01 
not u s e d  
not used 
0.00UEi00 
0.300Ei00 

' 2007  12:O 

1.500Et01 
not used  
not used 
0.000Ei00 
U.000Et00 

1.500Ei01 
not Used 
not used 
0.000Ei00 
0.000Et00 

1.400Et04 
1.000E-U4 
3.00@E+OI 
4.00UE-01 
7.000E-01 
3.000Ei00 
1.920E-02 
1 . 0 0 0 E i 0 0  

not used 
not "sed 
not u s e d  
not used 
not used 
not used 
nct used 
not used 

b.000Ei04 
b.00UEi04 
b.000Ei04 

5.0006+01 
5. OUOEiOl 
5 . 0 0 0 E t U 1  
0.000Ei00 
O.OODEIO0 
Page 8 

a r y  (sonti 

Defiult 

5.000Ei01 
5.000E+01 
5.000Ei01 
0.000E+00 
0.0COEiCO 

5.000Fi01 
5.000Ei01 
5.0OOEi01 
0.U00Et00 
0 .QOOEiOO 

8.400E103 
1.0UOE-04 
3.000Et01 
4.000E-01 
7.3UOE-01 
5.00OE-01 
2.5002-01 
1 . 0 0 0 E i 0 0  

5.030Ei01 
7.OllEiOl 
0.300EtUU 
0.000Ei00 
0.00UEi00 
3 . 0 0 0 E i 0 0  
0.000Xt00 
0 . 0 0 0 E i 3 0  

.~_  
~~- 
... 

6.46%-04 
n o t  u s e d  

~~. 
~.. 
... 

1.4UlE-01 
not used 

edl 
Used by RESRAD 

i I f  different from user input) 

..~ 

.~~ 

.~~ 
1.4UlE-01 
not used 

DCNUCCi13) 
DCNUCU i 12, 
DCNtiCS (13) 
ALEACHI13) 
SOLUBKi13I 

DCNUCC ( 1 4 1  
DCNUC'j i 1 4 , l )  
DCNUCS(14! 
ALEACH 1 1 4 1  
SOLUBK i 14) 

Parameter 
Name 

DCNUCC I15 I 
DCNUCIJ(15,ll 
DCNUCS 115 1 
ALEACH 115) 
SOLUBK(15! 

DCNUCC I1 6 !  
DCNUCU 11 6.1 I 
DCNUCS ( 1 6  I 
ALEACH (161 
SOLUBX 11 6 1 

INHALR 
MLINH 
ED 
5hf3 
53f1 
F I N D  
FOTD 
k-S 

RAD-SHAPE I 11 
XAD-SHAPS i 21 
RAD-SHAPE i 3! 
XAD-.SHA?E 4 I 
RAE-SiiIAPE ( 51 
?AD-.SHAPEi 61 
RAD-SqAPE ( 1 1  
RAD-SHAPE i SI 



5017 
5017 
R017 
Roll 

R017 
R017 
R017 
R017 
901: 
R O l l  
R 0 1 7  
ROlJ 
R017 
R017 
R 0 1 7  
R 0 1 7  
R011 

lP,ESKI 
SUITUlli 
File 

0 
Menu 

R018 
- 
R018 
R018 
R018 
R018 
R 0 1 8  

R019 
3919 
5 , 3 1 9  
R019 

Outer annular radius (mi, ring 9: 

Dater annular r a d i u s  !m), ring 11: 
O u t e r  annular radius lml, r i n g  12: 

F r a c t i o n s  of annular a r e a s  within AREA: 

a l t e r  annular r a d n s  1 m i .  rlnq 10: 

R i n g  1 
Ring 2 
Ring 3 
Ring 4 
Xing 5 
Rinq 6 
R i n g  J 
R i n g  8 
Yina 9 
Ring 10 
Ring 11 
Ring 1 2  

V e r s i o n  6.3 T* Limit = 180 days  11/2 
: JN-4 Drainpipe Area  Recreationist 
: r e c r e a t i o n a l ~ J N - 4 ~ d r a i n p l p e . r a d  

Site-Specific 

parameter 

Fruits, vegetab les  and grain consumption (kg/yi) 
Leafy vegetable consumption !kq/yrl 
M i l k  consumption lL/yrl 
Meat and p o u l t r y  consumption (kg/yrl 
F i s h  consumption ikg/yri 
Other seafood consumption (kq/yrl 
soil i n g e s t i o n  rate (q/yr) 
D r i n k i n g  wa te r  intake (L/yr) 
contamination fraction of drinking w a t e r  
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  of l i v e s t o c k  wa te r  
C o n t a m i n a t i o n  fraction of irrigation water 
Contamination fraction of aq:iatic food 
Contamination f r a c t i o n  of plant food 
Contamination fraction of meat 
C o n t a m i n a t i o n  fraction c f  m i l k  

L i v e s t o c k  fodde: intrke for meat (kg/dayl 
Livestock fodder i n t a k e  for milk (kg/dayl 
Livestock wat-er Lntske for meat (Llday) 
Livestock w a t e r  intake for m i l k  ( L / d a y i  
L i v e s t o c k  scil intake ( k g / d a y i  
Mass loading fo r  foliar depositLon (g/m"31 
Depth Of soil mining l a y e r  (m) 

n o t  u s e d  
not u s e d  
not "sed 
not used 

not used 
n o t  u s e d  
not u s e d  
not used 
no t  used 
n o t  u s e d  
n o t  u s e d  
not used 
n o t  used 
not used  
not used 
n o t  used 

'2007 1 2 :  

rameter SL 
User 
Input 

not used 
not used 
not u s e d  
not used 
n o t  u3ed 
n o t  used 
3.650FiOl 
n o r  " s e d  
noc  u s e d  
not used  
no t  used 
n o t  u s e d  
not  Used 
not  used 
~ O L  u s e d  
not u s e d  

no t  "sed 
not used 
nut l s e d  
not used 
not u s e d  
not used 
I. 50OE-01 

n.l I00'L+00 
0 . 0 0 0 E i 0 0  
3 . 0 0 0 E i 0 0  
3 . 0 0 0 E t 0 0  

1 .  OOOEiOO 
2 . 7 3 2 i - 0 1  
3 . 0 0 0 E + 0 0  
0 . 0 0 0 E i 0 0  
U.OOOEIU0 
3.000Et00 
O.UOUEt00 
0.000Ei00 
0.000Ei00 
0.000E+00 
0 . 0 0 0 E i 0 0  
0.000E+00 

Page  9 

a r y  1cont 

Default 

1 . 6 0 0 E i 0 2  
1 . 4 0 0 E i 0 1  
9 .200E+01  
6.300Ei01 
5 . 4 0 0 E t 0 0  
9.000E-01 
3.650Ei01 
5.100EtO2 
l.000Ei00 
1.000E+O@ 
1.000Ei00 
1 . 3 0 0 i i 0 0  

1 
1 
1 

6 . 8 0 0 E i 0 1  
5 . 5 0 0 E t 0 1  
I.OOCEIO1 
1.6ODE+O2 
5 . 0 0 0 E - 0 1  
1 . 0 0 0 E - 0 4  
i .5UOE-01 

5.aooE-ai 

sd) 

( I f  
Used by RESRAD 

different from user inout1 

F R A C A l  1) 
FRACAi 2) 
F W i C A I  31 
F R A C R (  4 )  
FRACA( 5 )  
F R A C A I  6) 
FRACA I 71 
FRACA ( 81 
FRACA! 9) 
FRACA ( 101 
FRACA I11 I 
FRACA(12) 

Parameter 
Name 

D I E T i 1 )  
D I E T ( 2 )  
D I E T ( 3 1  
DIET141 
D I E T ( 5 )  
DIET 16) 
SOIL 
DWI 
?DW 
FHHW 
FLW 
FIRW 
fR9 
FPLANT 
FMERT 
FMIL:' 

LF15 
LFI6 
1.w15 
LWIS 
LSI 
MLFD 
ON 



R019 
9019 
R019 
R019  
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R 1 9 B  
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
C14 
IRESRJ 

S U m i  
file 

0 
Me"" 

c14 
C14 
c14 
c14 
c14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

3 
% - 
m 
P 

Depth of roo t s  I m J  
Drinking water fraction from ground water 
Household water fraction from ground water  
Livestock water fraction from ground water 
Irrigation fraction f r o m  ground water 

Net weight crop  yield for Non-Leafy (kg/m'*2) 

Wet weignt crop y i e l d  for Fodder 1kg/m**2) 
Growing S e a s o n  for Non-I.eafy (years1 

Growing Season for Fodder ( y e a r s )  
T r a n s l o c a t i o n  Factor for NOn-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry F o l i a r  Interception Fraczlon for Non-Leafy 
D r y  Foliar Interception Fraction for Leafy 
Dry F o l i a r  Interception fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet F o l i a r  Interception Fraction far Fodder 
Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**31 
C-12 concentration in contaminated sail (gig) 
Fraction of Yegetatlo" carbon from so11 

Wet weight crop y i e l d  for Leafy ik .g/m'*Z) 

Growing Season far L e a f y  ( y e a r s )  

Version 6.3 Tb Limit = 180 days 1 1 / 3  
: JN-4 Drainpipe Area Recreationist 
: recreat ional-JN-4-drainpipe.rad 

Site-Specific 

Parameter 

Fraction of vegetation carbon from air 
C-14 e v a s m n  l aye r  thickness in sail lm) 
C-14 evasion f l u x  rate from soil ( I l s e c )  
C-12 evasion flux rate from soil (llsec) 
FrZCtiOr of grain i n  beef cattle feed 
Fraction of g r a i n  in m i l k  cow feed 
DCF correction factor for gaseous forms of C14 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 

Fish 
Crustacea and mollusks 
Well water 
S u r f a c e  water 

M e a t  a n d  poultry 

noc  used 
not used 
not used 
not used 
not used 

n o t  used 
not used  
not used 
not used 
not used 
il"t used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
'2007 12:l 

9.000E-01 
1.00OE+OO 
1 .000E+OO 
1. OOOEtOO 
1.000Et00 

7.000C-01 
1.5OOEt0O 
1.100E+00 
1.700F-01 
2.500E-01 
8 . 0 0 0 E - 0 2  
1.000E-01 

l.O00E+00 
2.500E-01 
2.500E-01 

i.nooE+no 

2 . 5 0 0 E - 0 1  
2.500E-01 
2.500E-01 
Z.500E-01 
2.000Et01 

2.000E-05 
3.000E-02 
2.00OE-02 
Pagc 10 

irameter Summary (continued) 
Used by RESRAD 

Input I Default I (If different from user input) 

not used 
not used 
not used 
not used 
n o t  ased 
not "sed 
not u s e d  

1.400~+01 
1.000E+00 
1 .030E+00 
2.000Et01 
1 . 0 0 0 E i 0 0  
1. OOOEtOO 
1 . 3 0 0 E i 0 0  
1.000Ei00 

9.800E-01 
3.000E-01 
1.000E-01 
1.0002-10 
8.000E-01 
2.0OOE-01 
o.oooE+on 

1.400Ti01 
1. OOOEiOO 
1.000Ei00 
Z.OOOEi01 
1.000Ei00 
7.000Ei00 
1.000Fi00 
1.000EiO0 

DROOT 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YVilJ 
YV1Zl 
YVI3) 
TEIIJ 
TE(2J 
TE(3I 
T I V ( 1  
TIV(2I 
TIViiJ 
RDRY (1) 
RDRY(21 
RDRY (31 
RWET (1 I 
RWET(2)  
RWET(31 
WLAM 

ClZWTR 
ClZCZ 
CSOIL 

parameter 
Name 

CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 
C02F 

STOR-T(lJ 
STOH-T12) 
STOR-T13! 
ST0X-T 14 
STOR-? ( 5 )  
STOR-T 16)  
STOR~-T 17) 
STO2-T 18)  



STOR 

~ 0 2 1  
~ 0 2 1  
ROZl 
ROZ1 
R021 
R021 
RO21 
R32i 
R02l 
RO2l 
RO21 
R021 
R021 
ROZi 
RO21 
R 0 2 1  
R021 

TITL 
TITL 
TITL 

Livestock fodder 

Thickness of building ioundation im) 
Bulk density of building foundation ig/cm**i) 
Total porosity of the cover  material 
T o t a l  porosity of the building foundation 
Volumetric water content of the cover  material 
Volumetric water content of the foundation 
Diffusion Coefficient for radon g a s  (m/seci: 

in cover  material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (mi 
Averaqe building air exchange rate ( l / h r l  
Height of the building iroom) (m) 
Building interior area factor 
Building depth below ground surface Iml 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

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

4.500E+01 

not used 
not used 
not used 
not used 
not u s e d  
not u s e d  

not used 
n o t  used 
not u s e d  
not u s e d  
not used 
not used 
not used 
not used 
not used 
not used 

32 
11 

251 

4.500Ei01 

I . ~ O O E - ~ I  
2.400Ei00 
4.000E-01 
1.0002-31 
~ . o o ~ E - o ~  
3.000E-02 

1PESRAD. Ver s ion  6.3 Tb Limit = 180 days  i1/30/200J 12:02 Page 11 
Summary : JN-4 Drainpipe Area Recreationist 
File : recreational~JN-4~drdinplpe.rad 

Summary of Pathway Selections 

Pathway 

1 ~~ external g a m a  
2 ~~ inhalation ( w / o  radon1 
3 ~- plant ingestion 

5 -- milk ingestion 
6 - -  aq-iatic fcods 
7 - -  drinkinq water 
8 -~ soil ingestion 
9 ~~ radon 
Find peak pathway doses 

4 ~- meat lngestlon 

user Selectlo" 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 
slippressed 

active 
suppressed 
aCtl"e 

IRESRAD,  Version 6.3 Tb Limit = 180 days 1 1 / 3 n / 2 0 0 7  12:nz ?age 1 2  
Summary : JN-4 Drainpipe k e a  Recreationist 
File : r e c r e a t i o n a l ~ J N - 4 ~ d r a i n p i p e . r a d  2 

0"m 
% 

Contaminated Zone Dimensions Initla1 so11 Concentrations, pci/q - 

STOR-T 19) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PHZOFL 

DIFCV 
DIFFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA1 
DMFL 
EMANA ( 1) 
EMANA(2I 

NPTS 
LYMAX 
KYMAX 



Area: 64.90 square meters Am-241 3.7no~ioo 

Pu-241 2 . 5 2 0 ~ + 0 n  

Thickness: 0.i5 meters Pu-238 7.403E-02 
Cover  Depth: 0.00 meters Pu-239 3.140Ei00 

0 
Total Dose T D O S E i t ) ,  m r e m / y r  

Total Mixture Sum M i l )  = Fraction. of B a s i c  Dose Limit Received at Time ( I )  
Basic R a d i a t i o n  Dose Limit = 2.500Ei01 rnrem/yr 

t ( y e a r s ) :  o.oao~+oo ~.OOOE+OU ~.OOOE+OO i.oooE+oi 3.000~+0i 9.476~inl 1 . 0 n n ~ t 0 2  1.664~+02 3.ooo~to2 i.onn~in3 
TDOSEitl: 1.174E-02 1.173E-02 1.169E-02 1.156E-02 1.117E-02 9.910E-03 9.814E-03 8.674E-03 6.774E-03 1.867E-03 

M(t): 4.697E-04 4.690E-04 4.676E-04 4 . 6 2 4 E - 0 4  4 . 4 6 8 E - 0 4  3.964E-04 3.926E-04 3.470E-04 2.llOE-34 7.470E-05 
OMaxlmum TDOSEitI: 1.174E-02 mrem/yr at t = 0.000E+00 years 
1RESRAD. Version 6.3 T* Limit = 180 days 11/30/2001 1 2 : 0 2  Page 13 
Summary : JN-4 Drainpipe Area Recreationist 
File : recreational~JN-4~drainpipe.rad 

Total Dose Contributions TDOSEii,p,tI for Individual Radionuclides ii) and Pathways ip) 
AS m r e m / y r  and Fraction of Total Dose A t  t E 0.000Ei00 y e a r s  

0 Water Independent Pathways (Inhalation excludes radon1 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide mremlyr  t r a c t .  mrem/yr  fract. mrern/yr fract. mrem/yr fract. mrem/yr fract. rniem/yr  fract. 

Am-241 2.446E-03 0.2083 4.401E-03 0.3748 0.000Et00 0,0000 O.OOOEi00 0 .0000  0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 
PU-238 i.858~-ni n.onoo 7.742~-05 0.0066 n . o o n E t o o  o.oooo o . n o o ~ + o n  o . n o o n  O.OOOE+OO o.oooo O . ~ O O E + O O  o.oooo 
PU-239 1.341~-05 o.0011 3.609~-03 0.3074 ~ . O O O E + O O  o .oono  O.OOOE+OO o.0000 O.OOOE+OO 0.0000 Q.OOOE+OO O.OQOO 
P u - 2 4 1  l.a93E-06 0 . 0 0 0 2  5.615E-05 0.0048 0 . 0 0 0 E t 0 0  0 . 0 0 0 0  0.000Ei00 0.0000 0.000E+00 0,0000 0.000Ei00 0.0000 

_= = - 
Total 2.462~-03 0.2097 8.145~-03 0.6916 o . o o n ~ + o o  o . 0 0 0 0  O . O O O E + O O  0.0000 o . o o n ~ + n o  n .0000 o . o n o ~ + o o  o.oooo 

0 
Total Dose Contributions TDOSE(i,p,ti for Individual Radionuclides i l l  and Pathways (pi 

AS mrem/yr  and FractlOn of Total Dose At t = 0.000E+00 years  
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr  tract. m r e m / y r  fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. 

m - 2 4 1  O.OOOE+OO u.0300 O.OOOE+OO o.oooo o.ooo~+oo n.oono o . o n o r + n o  o . o n o o  o . n o o ~ + o n  o.oooo n.oooE+no o . o n n o  
PU-238 o . n o o ~ + o o  0.0000 o.oooE+no n . o o o o  n . o o o ~ + o o  n . o o o o  O.OUOE+OO o . 0 3 n o  o . n n o E t o o  o.0000 O.OOOE+OO o.oooo 
2 u - 2 3 9  0 . 3 n o ~ i o o  o . n n o o  O.OOOE+~O o.oooo 3 .oooz+no  o . n o o o  o . n o n ~ i 3 0  o.oooo n.oooE+oo o . o n o o  o . o o o r t o o  o . o o o n  
pa-241 o . o o n ~ + o o  o . o n o o  a . n o o ~ + o o  o . o o n o  o . o o n ~ i 3 n  0 . 3 n o o  O.OOOE+OO o . o o o n  o . o o n ~ + o n  0.0000 n .onoE+no  n . o n o o  

T O ~ ~ I  O.OOOE+OO o.oooo ~ . O O O E + O O  o . n o o o  ~ . O O O E + O O  n.0030 n . o n o E t n o  0.0300 ~ . O O O E + ~ O  o . n o o n  O.QOOE+OO o . o o n o  
- - 

0*Sum cf all water lndependeni a n d  dependent pathways. 
lRES%AD, V e r s i o n  6.3 T% Limit = 180 days 11/33/2007 12:02 Page 14 

S'Jmrnary : JN-4 D r a i n p i p e  Area R e c r e a t i o n i s t  
F i l e  : recreational,.~JN~4~drainplpe.rad 2 

% Total Dose ContribUt10ns TDOSE(l,p, t) for I n d i v i d d a l  Radionuclides ii) and Pathways ( p )  - 
s. 
3. 

m r e m / y r  tract. 

6.120E-04 0.0521 
1 . 0 7 2 E - 0 5  0.0009 

1.13hE-03 0.0967 

A l l  Pathways' 

mrem/yr fract. 

7.460~-03 0.6353 
8.832~-0s 0 . 0 0 7 5  
4.128~-n3 0.3515 
6.672E-05 0.0057 

1.174F-02 1.0000 
- 



A5 m r e m l y r  and Fraction of Total Dose A t  t = 1.000Ei00 y e a r s  
0 Water Independent Pathways ( I n h a l a t i o n  excludes r adon)  
0 Ground Inhalation Radon Plant t4eat Milk S o i l  
Radio- 
Nuclide m r e m / y r  i r a c t .  mremiyr fract. mrem/yr t r a c t .  mremiyr  fract. mrem/yr Eract. rnrernlyr f r a c t .  mremiyr t r a c t .  

Am-241 2.442E-33 0 . 2 0 8 3  4 . 3 3 3 i - 0 3  0.3741 0.000E+00 0.0000 3 .000E+00  0.0000 0.000Ei00 0.0000 0.000Ei00 3.0000 6.108E-04 3.0521 

- - -- -- 
T o t a l  2.460E-03 0 . 2 0 9 8  8.1315-03 0.6935 0 . 0 0 0 E t 0 0  0.0000 0 .000E+00  0.0000 0.000EtO0 0.0000 0.000Ei00 0.0000 1.134E-03 0.0967 

3 
Tota l  Dose Contributions TD0SEii.p.t) for Individual Radionuclides ( i l  and Pathways (PI 

A 5  m r e m / y r  and Fraction of Total Dose A t  t = 1.000Ei00 years 
0 Water Dependent Pathways 
0 water  Fish Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr fract. rnrem/yr t r a c t .  mrem/yr f r a c t .  mremlyi f r a c t .  

A n - 2 4 1  0.000Et00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EtO0 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Pu-238 0.000Er00 0.0000 0.0OOEiOO 0.0000 0.000Et00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0,0000 O.000E+00 0.0000 
Pu-239 0.000E+00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Et00 0,0000 0.000Ei00 0.0000 
Pu-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 

Total 0.000Et00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
- - - - 

O'Sum of all water independent and dependent pathways. 
IRESRAD, V e r s i o n  6.3 Tb Limit = 180 days 11/30/2001 12:02 Page 15 

summary : J N - 4  Drainpipe Area R e c r e a t i o n i s t  
F i l e  : recreational-JN-4~draInpipe.rad 

T o t a l  Dose Contr ibut ions  TDOSE(i,p,tI f o r  Individual Radionuclides (1) and Pathways (pi 

0 
0 Ground 
Radio- 
Nuclide m r e m / y r  f r a c t .  

Am-241 2.433E-03 0.2081 
Pu-238 1.805E-07 0.0000 
Pu-239 1.334E-05 0.0011 
?u-241 3.140E-36 0,0008 

Total 2.456E-03 0.2101 
n 

A S  mrerniyr  and  Fraction Of T o t a l  Dose At t = 3.000Et00 years  
Water Independent Pathways ( I n h a l a t i o n  excludes radon) 

I n h a l a t i o n  Radon P l a n t  Meat 

mrern/yr f r a c t .  mremiyr t r a c t .  m r e m / y r  f r a c t .  mremiyr fract. 

4.317E-03 0.3744 0.0005+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
7.520~-05 0.0064 O.OO~E+OO o.oooo O.OOOE+OO o.oooo O.OOOE+OO 0.0000 
3.530E-03 0.3011 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0.0000 
6.221E-05 0.0053 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - - 
8.104~-33 0 . 6 9 3 3  O.OOOE+OO 0.0000 o.nonctoo o.0000 O.OOOE+OO o.oooo 

~~ 

Milk 

mrem/yr f r a c t .  

0.000E+00 0.0000 
0.000Ei00 0.0000 
0.000E+00 0.0000 
0.000Ei00 0.0000 

0.000Et00 0.0000 
- 

A l l  Pathways' 

miem/yr  f r a c t .  

J.446E-03 0.6350 
8.147E-05 0.0075 
4.120E-03 0.3514 
7 .141E-05  0 . 0 0 6 1  

1.173E-02 1.0000 

S o i l  

mrerniyr f r a c t .  

6.0R6E-34 0 . 0 5 2 1  
1.041E-05 0.0009 
5.024E-04 0.0430 
8.124E-06 0.0007 

1.130E-03 0.0967 

Tota l  Dose C o n t r l b . A t i o n s  TDOSE i i , p ,  t) f o r  I n d l v l d u a l  Radlonuclides ( 1 1  and Pathways (pi 
A S  miemtyr and Fraction Of Tota l  Dose A t  t = 3 . 0 0 0 E i 0 0  years 

0 Water Dependent Pathways 
0 water Fish Radon P l a n t  Meat Milk A l l  Pathways' 
Radio- 
Nuclide m r r m l y r  f r a c t .  mrem/yr fract. mremiyr ::act. mremlyr f r a c t .  mremlyr fract. mrem/yr fract. mrem/yr f r a c t .  

2 
% - 
G. 
4 



m - 2 4 1  n.nnoE+oo 0 . 0 0 3 0  o.ooo~+oo o . o n o o  n . o o o z + o o  o . o o n o  O.OOOE+OO o . o o n o  o . o n n ~ + o o  o . o o o n  0 . 3 o n ~ i n o  3.0000 
~ ~ 2 3 8  g .o3oE+on  o . o n o n  Q . O O O E + ~ O  o . o o n n  o . n o m + o a  n . n o o o  o .nnnz+on 0.0030 a . o n o ~ + o o  o.0000 o . n o o ~ t n o  o . o n n o  
p u - 2 3 9  n.oanE+oo 3 .0000  n.oonE+no n.no3o o.ooocioo o.onon O . ~ O O E + O O  n . o n o o  o.oooz+nn 0.3000 n.oonE+oo o .onoo  
~ ~ - 2 4 1  o . o o n ~ t o 3  o . o n n o  o . o o n ~ t n n  o . n o o n  o . n o o ~ + n o  n . o o n n  n . o o a E + n o  o.oooo O.QOOE+OO o .onno  o . o o n ~ + o n  n .0000  

Total o.oonz+on o . o n o o  o .ooaE+on  o . o o n o  n .nonE+oo  o.oooo 0.oonftoo 0 .0030  o . o n o ~ + o n  o.0000 o . n o n ~ + n o  o.oooo 
-- - ----- 
0*Sum of all water independent and dependent p a t h w a y s .  
lRESRAD, Version 6 . 3  Ti? Limit = 1 8 0  d a y s  11/30/2007 12:02 Page 1 6  
Summary : ,JN-4 Drainpipe A r e a  Recreationist 
file : recreational ~ JN-4-drainpipe.rad 

Total Dose Contributions TDOSEii,p,tj for Individual Radionuclides ( i )  and Pathways (p) 
AS m r e m / y r  and Fraction of Total Dose At t = 1.000Ei01 years  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon  Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. mrem/yi fract. mrern/yr  fract. mrem/yr fract. mrem/yr fiact. mrem/yr fract. 

~m-241 ~ . ~ O Z E - O ~  0.2077 4.320~-03 0.3737 n.nnoE+no n . o n n o  o.oooE+nn o . o n o o  o . o o o ~ + n o  o . n o o n  n.oooE+oo o . o n o n  
~ ~ - 2 3 8  i.686~-n7 n.nnoo ~ . o z ~ E - o ~  0.0061 O.OOOE+OO o.onon o . a o o ~ + o n  o.acoo C.OOOE+OO o.oooo o . o a o ~ + n n  o .nnon 
PU-239 i.317~-05 n.0011 3 . 5 4 5 ~ - 0 3  0.3066 o . n n o ~ + o o  o.oooo o .oonE+on  o . o o o n  o . o o n ~ + n o  o.0000 o . o n o ~ + o a  0 . 0 0 n n  
P U - Z ~ I  2 . 2 0 4 ~ ~ 1 5  o . 0 0 1 9  7.192~-05 0 . 0 0 6 2  o . o n n ~ + o n  @.no00 a.onnE+oa o.oooo a.oonE+oc 0.0000 o . o o m + n n  0.0000 -- - 
Total 2.437E-03 0.2108 8.007E-03 0 . 6 9 2 6  0.000EtOU 0.0000 0.000E+OC 0.0000 0.000E-100 0.0000 0 .000E+00  0 . 0 0 0 0  

0 
Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclides (il and Pathways (pi 

A S  rnrern/yr and fraction of Total Dose At t = 1.00OEi01 years 
n Water Dependent Pathways  
0 water Fish Radon Plant Meat Milk 

R a d i o -  
N u c l i d e  mrem/yr  fract. mrem/yr  fract. m r e m / y r  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

~m-241 n.nooE+oo o.0000 n . o ~ o ~ + o o  o.nono o .oonE+on  n.onnn O.OOOE+OO o.noon n.onnE+on o.nnno o . o o o ~ + n n  n . o n o o  
~ ~ - 2 3 8  o . o n n ~ t o o  o . n o o n  n . o o a ~ t n o  0.0000 o . o o o ~ + n n  o .oono  o.nooE+oo n.onoo n.oooE+no n . o o o n  n.onnE+oo o . 0 0 0 0  
PU-239  o.oonE+oo o.oooo n.oooE*no n.nnoo n .noaE+on  o . o n o n  n.oooE+no o.oooo n .nnoE+oo  o.nooo o . o o o ~ + n n  o . n n o o  
~ ~ - 2 4 1  o . o o n ~ + o o  o .onnn o . o n o ~ + o o  o . o n o o  o.oac~+ao 0.00oo o.oooEtoo o.oooo o . n o n ~ + n o  n . o n n o  n.nnoF+oo o .nonn  

Total o . o n o ~ + o o  o . o o n a  O.OOOE+OO o.oooo ~.OOOE+CO 0.00oo o . o u m + o n  o . n o o n  o . o n o z t n o  o . n n o o  n.nnoE+oo o . n o o n  
_= - - - 

O'Sum of a l l  water independent and dependent pathways. 
1RESRAD. Version 6 . 3  Ti? Limit = 160 days i i / 3 0 / 2 0 0 7  1z:nz 1 7  
Summary : JN-4 D r a i n p i p e  Area Hecreatlonlst 
File : recreational~Jl1~4~drainplpr.rad 

Total Dose Contributions TDOSE(1.p. ti for Individual Radionuclides (1) and Pathways (pi 
As mremiyr and Fractlon of T o t a l  Dose At t = 3.000E+nl y e a r s  

0 Water Independent Pathways (Inhalation excludes r a d o n j  
n Ground Inhalation Radon Plant M e a t  Milk 
Radio- 
Nuclide mremlyr fract. mrern/yr f r a c t .  mrern/yr f r a c t .  mrem/yr fract. mremlyr fract. m r e r n i - y r  f:aCt. 

2 
% - 
0 
m 

7.418;-03 3.6346 
R.579E-05  0.30?3 
4.105E-03 0.3512 
8.008E-05 0.0069 

1.169E-02 1.0003 

mrem/yr fract. 

6.n07~-04 0.0520 
9.729E-06 0.0008 
4.961~-04 0 . 0 4 2 9  
1.005E-05 0.0009 

1.117E-03 0.0966 
= 

All Pathways- 

l.040E-04 0.0090 - 
i.i56~-n~ 1.onoo 

5011 

mrern/yr  fract. 



m-241 2.314~-n3 n . 2 0 7 2  4.163~-03 0.3727 o . n o o ~ + n a  0.0000 o . n o n ~ t n o  n . o o n o  n .uooE+no  o . n o u n  n . o o o E t o n  0.0000 
~ ~ - 2 3 8  1.390~-07 o . o o o n  5.791~-05 n . o n v  O.UOOE+OO o.oooo O.OOOE+OO o.oooo o . o o n ~ + o n  o . o o n o  o . a n n ~ + o o  o . 0 0 0 0  
pu-239 1.270~-05 0.0011 3.419~-03 0.3061 n .nooE+oa  0.0000 O . O O O E + Q O  o.uooo o . o n o ~ + n u  o .oonn  n.oonE+uo o.onno 
~ ~ - 2 4 1  4.060~-05 0.0036 8.493~-05 n.nn76 o . a n o ~ i o o  o.oooo O.OOQE+DO o .nooo  o . o o o ~ + n n  o.oooo o . o o n ~ + o o  0.0000 - - - - 
Total 2.367E-03 0.2120 7.724E-03 0.691h 0.000Ei00 0.0000 0.000E+O0 0.0000 O.ODOE+OO 0.0000 0 .000€+00  0.0000 
0 

Total Case Contributions TD0SEii.p.t) fox Individual Radionuclides ( 1 1  and Pathways ip! 
AS mrem/yr and F r a c t i o n  of Total Dose A t  t = 3 . 0 3 0 E i 0 1  years 

0 Water Dependent Pathways 
0 water Fish Radon Plant M e a t  M i l k  
Radio- 
Nuclide mremiyr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

m-241 o.nnm+no o.oooo o . o n o ~ + o n  o .noco  u . n o o ~ + o n  o .noou  n.oonE+oo o . n o n o  o . o n o ~ + o n  n . o o n o  o.oonE+oo o.nono 
PU-238 n .onnE+on  n.nonn o . o u n ~ + o o  o . o n c o  o . n o o ~ t o o  o.oooo O.OQOE+OO o .oonn  o . o n n ~ + o n  n . o o o o  o . n n o ~ + n o  o . n n o o  
PU-239 o . n n n ~ + n o  o . n o o o  o . o o o ~ + o n  o.nonn o . n n n ~ + n o  o.oooo ~ . o n o ~ + o o  0.0000 o.oou~too o.noon o . o n n ~ + n o  n.nuoo 
pu-241 n.uonEtnn n.noon a . o o n ~ + o o  o . o o o n  O . O O O E + O O  o.oooo O.OOOE+OO 0.ooun Q . C I ~ ~ E + O ~  o.oooo o . n o o ~ + o o  0.0000 

T o t a l  n.onnEioo 0.0000 n . o a o E + o n  o . n o n n  o . o a a ~ + o o  o.oooo ~ I . O O O E + O O  O . O ~ O D  o . o o n ~ + n o  o . n o o o  O.OOOE+OO o . n o u o  
- - - .  - 

O'Surn of all water independent a n d  dependent pathways. 
1RESRAD. Version 6.3 T% L i m i t  = 180 days 11/30/2001 12:02 Fage 18 
summary : JN-4 Drainpipe Area Recreationist 
F i l e  : recreational~JN~4-dralnpipe.rad 

Total Dose Contributions TOOSE(i,p,t) for I n d i v i d u a l  Radionuclides (i! and Pathways ( p !  
A5 m r e m / y r  and Fraction of T o t a l  Dose At t = 9.476E+01 years  

0 Water Independent Pathways (Inhalation excludes radon1 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nuclide m r e m / y r  f r a c t .  mrem/yr fract. mrern/yr fract. r n r e d y r  fract. mrem/yr fract. mrem/yr fract. 

m-241 2 . 0 5 2 ~ - 0 3  0 . 2 0 7 0  3.691~-03 0.3724 o .onoE+on  n . u n o n  o.onoE+oo o . o o n o  o.nooE+nn o . o o n o  o.nnoE+no n . n o o o  
PU-238 1.425~-n8 o . 0 0 0 0  3.094~-05 0 . 0 0 3 1  o.oonE+oo o.oooo O.OOOE+OO o.oono O.ODOE+OU o .ooon  o.onnE+oo o .ooon  
PU-239 I . ~ ~ O E - U ~  0.0011 3.041~-03 0 . 3 0 6 9  a . n n o ~ + o n  o .onno o . o n o ~ + o o  o . o o n o  n.nooE+on o.ooou n.nnoE+oo n . o o o n  
~ ~ - 2 4 1  4.616~-05 0.0047 8.351~-05 0.0084 o.ouo~+oa o.oooo o.oooc+oo o.oooo O.O~OE+OO o.noon a . u o n ~ t n o  o . n o o o  ~ _ _ _  - - - 
Total 2.109E-03 0.2128 6.846E-03 0.6908 0.300Ei00 0.0000 0.300Et00 0.0000 O.OOOE+UO 0.0000 0.000Z+00 0.0000 
0 

Total Dosf- Contributions TD0SEii.p.t) for Indi'uldual Radlanuclides l i !  and  'athways (p! 
A 5  mrern/yr and Fraction of Total Dose At t = 9.476Et01 years 

n Water Dependent Pathways 
3 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide m r e m / y r  fract. mrem/yr fract. nrem/yr fract. mrem/yr i r a c t .  mrem/yr fract. r n r e m / y r  fract. 

~m-241 o . o o o ~ + o o  o.ooou O.OOUE+OO 0.0300 O.OOOE+OO o.oouo o . o u n ~ + o o  n . o o o o  O.UOOE+OO o.ooou o . o o o ~ + o o  o.oooo 

~ ~ - 2 3 9  0 . 3 o o ~ i o n  0 .0030  ~ . O Q O E + O U  o.0000 Q.CIOOE+OO o . o n n o  n . o o a ~ + o o  0.0003 ~ . O O O E + O O  0.0030 O . O Q O E + ~ O  o.oooo 
~ ~ - 2 4 1  U . ~ O O E + U O  n . o u o o  O.OOOE+QO o.oouo O.OOQE+OO o . o o o o  o . o a o ~ i o n  r1.0000 n.nonE+no 0.3000 O.QOOE+UO o.0000 

Pu-238 0.000Ei00 0 . 3 0 0 0  0.000Ei00 0 . 0 0 0 0  0.000EiO0 0.0000 0.000E+00 0.0000 O.OOOEiO0 0.0000 0.000Ei00 0.0000 

2 
% 
% 

-- - - - 

5.788E-34 0.0518 
8.017E-06 0.0007 
4.784E-04 0.0428 
1.183E-05 0.0011 

1.077E-OL 0.0964 

All Pathways* 

mrem/yr frart. 

7.056E-03 0.6317 
6.6n6~-05 0.0059 
3 .91oz -n3  0 . 3 1 0 1  
1.374E-04 0.0123 

1.117~-02 i.nooo 

9.547E-04 0.0963 

.All Pathways* 

mrem/yr fract. 

6.256E-03 0.6312 
3.530s-05 0.0036 
3.478E-03 0.3509 
1.4 13E-04 0.01 43 



Total 0.000Ei00 0.0000 0.300Ei00 0.0000 0.000Fi00 0.0000 0.000Ei00 0.C030 0.000E+00 0 . 3 0 0 0  O.0002100 0 . 0 0 0 0  
0"Su-n c f  all water independent and dependent pathways. 
IRESRAD, Version 6 . 3  T:, L i m i t  ~ 180 days l1/30/2007 12:32 Page 19 
Summary : JN-4 Drainpipe Area Recreationist 
File : r e c r e a t i o n a l  - JN-4-drainpipe.rad 

Tor-al Dose Contributions TD0SEii.p. t i  tor Individual Radionuclides li) a n d  Pathways ipi 
AS mrem/yr and Fraction of Total Cose At t = 1.000Ei02 y e a r s  

0 Water Independent Pathways iInhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide rnrem/yr  fract. mrern /y r  iract. mrern/yr  fract. mrem/yr  f r a c t .  mrem/yr fract. mremfyr  fract. 

~ m - 2 4 1  2.032~-03 0.2070 3.655~-03 0.3724 o.oooE+oa o.0000 O.OOOE+OO 0.0000 o . o o n ~ + o o  0.0000 O.OOOE+OO o.oooo 
Pu-238 7.058E-08 0,0000 2.941E-05 0.0030 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
Pu-239 1.119E-05 0.0011 3 . 0 1 2 E - 0 3  0.3069 0.000Ei00 0.0000 0.000Et00 0.0000 0.00OEt00 0.0000 0.000Et00 0.0000 
P u - 2 4 1  4.582E-05 0.0047 8.279E-05 0.0084 0.00lEt00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 

Total 2.089E-03 0.2128 6.78OE-03 0.6908 0.000Ei00 0.0000 0.030Ei00 0.0000 O.OOOEt00 0.0000 0.000Ei00 0.0000 
- - - - 

0 
Total Dose Contributions TD0SEii.p.t) for Individual Radioaucluies (11 and Pathways ip) 

As m r e m / y r  and Fraction of Total Dose At t = 1.000Et02 years 
0 Water Dependent Pathways 
0 water F i s h  Radon P l a n t  Meat Milk 
Radio- 
Nuclide mrernlyr fract. m r e m / y r  fract. mrem/yr fract. mrern/yr fract. mrem/yr fract. m r e m / y r  fract. 

A m - 2 4 1  0.000E+00 0.0000 0.000EtO0 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 
Pu-238 0.000Ei00 0.0000 0 .000E+00  0,0000 0.00@E+00 0.0000 0.0OOEi00 3.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Pu-239 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
PU-Z~I ~ . O O O E + O O  o.oaoo O.UOOE+OO 0.0000 o . o m E + o o  u.oooo O . O O O E + O O  o.oouo U.OOOE+OO 0.0000 o.ooo~+oo 0.0000 - - 
Total 0.000EiO0 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.0OOEi00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 

O'Surn of all water independent and dependent pathways. 
1RESRAD. Version 6.3 T% Limit = 180 days 1 1 / 3 0 / 2 0 0 1  12:02 Page 20 

Summary : SN-4 Drainpipe A r e a  Recreationist 
F i l e  : iecreational-JN~4-dra~npjpe.rad 

Total Dose Contributions TDOSEii,p, ti for Indivldlal Radionuclides iii and Pathsays ip l  
As rnrem/yr and Fraction of Total Dose At t = 1.664Ei02 y e a r s  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon ?la"t Meat M i l k  
Radio- 
Nuclide mremiyr fract. mrenliyr  fract. mrernlyr fract. mrem/yr  f r a c t .  mrem/yr fract. mrem/yr fract. 

Am-241 1.756E-03 0 . 2 0 7 1  1.231E-03 0.3725 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0300 0.000Ei00 0.0000 0.000Ei00 0.0000 

Pu-239 5 .926E-06  0.3011 2.672E-03 0.3083 0.000Ei00 0.0000 0.000Ei00 3.0300 0.000Ei00 0.0000 0.000Ei00 0.0000 
a Pu-241 4.081E-05 0 . 0 0 4 7  7.343E-05 0.0085 0.000E101 0.0000 O . O O O E + O O  0 . 0 0 0 3  0.000Et00 0.0000 0.000E100 0.0000 m 
- Total l.847E-03 3.2129 5.5522-03 0.6908 0.000E+03 0.3000 0.0002100 0.0003 0.300Et00 0.0000 0.000Ei03 0.0000 
-4 
0 

~ ~ - 2 3 8  3.712~-08 o.0030 1.5475-05 0.0018 o.ooat+ou o . o o o n  O . O O O E + O O  c.oooo G.OOOE+OO D . O O O O  O.OOOE+OQ 0.0030 

- - - .- - - 

9 . 9 1 3 E - 0 3  1.3333 

Soil 

mrern/yr fract. 

5.082E-04 0.0518 
4.072E-06 0.0034 
4 . 2 1 6 E - 0 4  0,0430 
1.15ZE-05 0.0012 

9 . 4 5 4 E - 0 4  0.0963 
- 

All Pathways* 

m r e m / y r  fract. 

S O l l  

m r e - n l y r  f T Z C t .  

4.492E-04 0.0518 
7 . 1 4 1 E - 0 6  3.0032 
3.739E-04 0.0431 
1.021E-05 0.0012 

8.355E-04 0.0963 



0 
Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides li! and Pathways (pl  

A5 mrem/yr and Fraction of Total Dose At t = 1.664E+02 years 
0 Water Dependent Pathways 
0 water fish Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. mremlyr f r a c t .  mremiyr fract. mremtyr fract. mrem/yr f r a c t .  mrem/yr fract. 

Am-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Pu-238 0.00CE+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 3.0000 0.000Ei00 0.0000 @.000E+00 0.0000 
Pu-239 0.000Ei00 0.0000 0.00OEi00 0.0000 0.@00E+00 0.0000 0.000E+00 0.0000 @.O@OE+00 0.0000 0.000Ei00 0.0000 
Pu-241 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 -- -- - 
Total 0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Ei00 0.0000 

O’Sum of a l l  water independent and dependent pathways. 
1RESRAD. Vers ion  6.3 T% Limit = 180 days 11/30/2007 12:02 Page 21 
Summary : JN-4 Drainpipe Area Recreationist 
File : recreational~JN-4~drainpipe.rad 

Total Dose Contributions TDOSE(i,p.tl for Individual Radionuclides ii! and Pathways ( p )  
AS rnrem/yr and Fractlon Of T o t a l  Dose At t = 3 . 0 0 0 E t 0 2  years 

0 Water I n d e p e n d e n t  Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide rnrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr f r a c t .  mrem/yr fract. rnrem/yr  fract. 

~m-241 i.qoi~-03 0.2068 2.521~-03 0.3721 O . O O O F + ~ O  o . o n o o  o.onoE+nn n ~ n n n n  n nnnF.+nn n ~ n n n n  n ~ n n n v i n n  n nnnn 
~~ ~~ ...... .. ...... .. ...... ~~ 

Pu-238 1.020E-08 0.0000 4.244E-06 0.0006 0.000Ei00 0.0000 0.000Et00 0.0000 0.000EiOO 0 . O D O O  0.000E+00 0.0000 
Pu-239 7.797E-06 0.0312 2.099E-03 0.3098 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
PU-241 3.185~-05 0.0047 5.730~-05 0.0085 O.OOOE+OO 0.0000 O.OOOE+OO n .0000  O.OOOE+OO 3.0000 Q.OOOE+OO O.DOUU - - - 
T o t a l  1.441E-03 0.2127 4.681E-03 0.6910 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 

0 
T o t a l  Dose Contributions TDOSEli,p.t! for Individual Radlonuclldes lii and Pathways (pi 

As mrem/yr and Fraction of T o t a l  Dose At t = 3.000Ei02 years  
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide m r e m / y r  f r a c t .  m r e m / y r  fract. mremlyr fract. m r e m t y r  f r a c t .  mrem/yr fract. m r e m / y r  f:act. 

~rn-241 o . o o c ~ t o o  o.oooo o . o o o ~ + n n  0.0300 O.OOOE+OO o.uooo O.@OOE+D~ o.oooo O . O @ O E + O Q  0.0000 O . ~ O O E + O ~  0.0000 
P u - 2 3 8  0.000Ei00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0003 0.000Ei00 0.0000 
Pu-239 O.OOOE+OO 0.0000 0.000tt00 3.0003 3.000Et00 0.0000 0.30f lF+00 0.0003 0.000Ei00 0.0OU0 0.000E+00 0.3000 
Pu-241 0.000Ei00 3.0030 0.000Ei03 0.0000 0.000Ei00 3.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 - - - 
Total 0.0009+00 0.0000 3.000Ei00 0.0000 0.0302+00 0.0000 0.003E+00 0.3000 0.000Z+00 0.0000 0.000Ei00 0.0300 

O‘Surn of ail water independent a n d  dependent pathways. 
lRESRAD, Version 6.3 T l i  Limit ~ 180 days 1 1 i 3 3 / 2 0 0 7  12:02 Page 22 

W Sum’mry : JN-4 Drainpipe A r e a  Recreationist m 
o-; F i l e  : recreational_~N-4_dralnplpe.rad 
0 - 
2 

A l l  Pathways- 

rnrem/yr f r a c t .  

5.476E-03 0.6313 
1.764E-05 0.0320 
3.056E-03 0.3523 
1.244E-04 0.0143 

8.674E-03 1.0000 

Soil 

mremlyr fract. 

3.505E-04 0.0517 
5.876E-07 0.0001 
2.931E-04 0.0434 
7.966E-06 0.0012 

6.527E-04 0.0964 

All Pathways‘ 

m r e m / y r  f r a c t .  

4.273E-03 0.6307 
4.842E-06 3.0007 
2.400E-03 0.3543 
9 . 7 1 1 E - 0 5  0.0143 

6.774E-03 i.0030 



Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ipl 
A s  mremfyr and Fraction of Total Dose A t  t = 1.000Et03 y e a r s  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Grcund Inhalation Radon Plant Meat Milk 5011 
Radio- 
Nuclide mremlyr  fract. mremfyr fract. mremlyr fract. rnremlyr iract. m r e m / y r  fract. mrem/yr fract. rnremfyr fract. 

m-241 3.817~-04 0.2044 6.866~-04 0 . 3 6 7 7  ~ . O O ~ E + O O  u.0300 o . o o n ~ t n n  o.oooo o.aaa~+oa o.0000 ~.OOOE+OO o.000o 9 . 5 4 ~ ~ - 0 5  o.os1i 

~ ~ - 2 3 9  2.2001-06 0.0012 5.921~-04 0.3171 a.ooo~+ou o.nooo ~ . ~ O O E + O O  o.onuo o . n o o ~ + o n  n.onoo u . n o o s + o ~  o.oooo 8.2872-05 0.0444 
P;1-238 5.08EE-11 0.0000 4.847E-09 0.0300 3.300Ei00 0.0000 0.000Ei30 0.0000 0.000Ei00 0.0000 @.000E+00 0.0000 6.711E-10 0.0000 

PU-24: 8.675~-06 0.0046 1.561~-0s 0.0084 ~ . O O U E + O O  u.onoo O.OUUE+OO n.0000 Q.OOOE+OO o.oono o.noo~+nu 0.0000 2.170~-06 0.0312 

Total 3.926~-04 0.2102 I . Z Y ~ E - U ~  0.6931 o.ouoz+no o.oooo O.UOOE+OU o.uuoo O . ~ O U E + O O  n . n o o o  O.OUOE+OO n .0000  i.805~-04 0.0967 
- - - 
0 

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

0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk All Pathways' 
Radio- 
Nuclide mrem/yr fract. mremlyr  fract. mrern/yr fract. m r e r n f y r  fract. mremlyr fract. mrem/yr fract. mremlyr fract. 

Am-241 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000EiOO 0.0000 0.000Et00 0.0000 1.164E-03 0.6232 
pu-238 o . o o u E t n n  o.oono u.oonE+oo o . n o o o  O.OQOE+OO n .ouoo  O . O O U E + O O  u.oooo O.OOOE+OO o .ooun  n.oooE+on 0.0000 5.569~-09 o.oono 
Pu-239 O.OOOE+OO o . o o o n  ~ . O O O E + ~ O  o.onon o.noo~too n.0000 O.OOOE+OO O.OOOO O.OOOE+OO 0.0000 O.QOOE+OO o . n o o n  6.772~-04 0.3626 
pu-241 O.OOOE+OO o.ooou O.QOOE+OO o.oooo o.ono~tua o.oooo o . n a o ~ + o n  o.nuoo o . o o o ~ + n u  n . o o o o  n.onoE+ao o.ooou 2.645~-05 0.0142 

T o t a l  n .oonE+oo  o.oouo O.OOOE+OU o . u o o n  Q.UOOE+OO n . o n o o  o.oon~too u.ooon O.O~OE+OO o.ooon ~ . O O ~ E + O O  o.uooo 1 . 8 m - 0 3  I.QOOO 
- - - - 
O'Sum of a l l  water independent and dependent pathways. 
lRESRAD, V e r s i o n  6.3 Tb Limit = 180 days 11/30/2007 12:02 Page 23 

S u m a r y  : JN-4 Drainpipe Area Recreationist 
File : recreational-JN~4~drainplpe.rad 

Dose/Source Ratios Summed Over All Pathways 
Parent and P r o g e n y  Principal Radionuclide Contributions Indicated 

0 Parent Product Thread D S R (  j, ti A t  Time in Year5 imrem/yrl/ (pCi/gl 
(1) (I 1 Fraction 0.000E+00 1.000Ei00 3.000Et00 l.OOOEt01 3.000E101 9.416E+01 1.00OEi02 1.664E102 3.000E+02 1.000E+03 

Am-241 
Am-241 
Am-241 
Am-241 
Am-241 
0Pu-238 
0Pu-238 
Pu-238 
Pu-2 3 8 

Am-241 
Np-237+D 
u-233 
T h - Z Z 9 t D  
Z D S R ( j  I 
Pu-238 

u-234 
Th-230 
Ra-226iD 
Pb-2 10 +D 
ZDSRIil 
P u - 2 3 9  
U-235iD 

~ " - 2 3 8  

I.UOOEt00 2.0162-03 2.012E-03 2.005E-03 i.979E-03 1.90lE-03 1.691E-03 1.674E-03 1.480E-03 l.lS5E-03 3.145E-04 
1.000Ei00 2.655E-09 7.668E-09 1.648E-08 3.755E-08 5.728E-08 5.517E-08 5.464E-08 4 . 8 3 1 E - 0 8  3.769E-08 i.027E-08 

,037E-16 4.094E-15 2.117E-14 2.247E-14 3.746E-14 6.015E-14 8.8392-14 
.457~-14 3.783~-14 4.069~-14 4.330~-14 3.565~-14 ~ . 7 8 1 ~ - 1 4  7.516~-15 

.915E-03 1.9012-03 l.fi91E-03 1.674E-03 1.4ROE-03 1.155E-07 3.145E-04 

I.DOOEi00 8.820E-17 5.791E-16 2.653E-15 
1.000Ei00 1.459E-19 2.086E-18 7.189E-17 

1.84o~-n9 Z . I ~ ~ E - I Z  
1.000Et00 1.154E-03 
1 . 0 0 0 E i 0 0  5.0311-10 
1.000Ei00 3.758E-15 

1.194E-03 
I.OOUE+00 1.315E-03 
1 .000E+00  5.2543-12 

~~ ~~~ ~ ~~ ~~~ ~~~ ~~ ~~~~ 

. 993E-12 1.643E-12 8.JllE-13 8.343E-13 4.387E-13 1.204E-13 1.375E-16 

.083E-03 8.927E-04 4.770E-04 4.534E-04 2.384E-04 6.543E-05 7.472E-08 

.446E-09 5.896E-09 3.209E-09 3.050E-09 i.604E-09 4.432E-10 5.027:-13 

.017E-13 3.435E-12 9.525E-12 9.855E-12 1.266E-11 1.413E-ll 9.607E-12 
.645E-16 9.411E-I5 1.979E-13 2.836E-12 3.000E-11 3 . 3 0 8 E - 1 1  7.8421-11 i.817E-10 5.302F-10 
.017E-20 9.448E-19 5.823s-17 2 . 2 8 8 E - 1 5  5.617E-14 6 . 3 7 8 1 - 1 4  1.894E-13 5.1362-13 1.681F-12 
,1825-03 1.159E-03 1.083E-03 8.928E-04 4.770E-04 4.534E-04 2.384E-04 6.544E-05 7 . 5 2 6 E - 3 8  
.312E-03 1.307E-03 1.291E-33 1.2413-03 1.108E-03 1.09JE-03 9.731E-04 7.543E-04 2.157E-34 
.482E-11 3.030E-11 5.969E-11 7.395E-I1 6.6751-11 6.612E-I1 5.864C-11 4.606E-11 1 . 3 0 3 E - 1 1  



?u-239 
Pu-239 
Pu-239 

0 ~ ~ - 2  41 
Pi1-241 
Pu-241 
PU-241 
Pu-241 
Pu-241 
OPu-2411D 
Pu-241+D 
?u-241+D 
Pu-241+D 
Pu-241tD 

Pa-231 
Ac-ZZlID 
ZDSR 1 3  1 
Pu-241 
Am-241 
Np-237tD 
U-233 
Th-ZZ9iD 
L D S R ( j )  
Pu-24lr~ 
Np-237iD 
U-233 
Th-229+D 
ZDSRlll 

.527E-13 3.794‘2-13 6 . 9 4 5 E - 1 3  

.181E-07 1.679E-07 6.104E-09 

.584E-05 5.543E-05 4.93lE-05 

.ine~-n3 I . o ~ ~ E - o ~  9.731~-04 

.824~-13 2.180~-13 

.ISBE-12 l.53lE-I2 

.643E-04 2.117E-04 

.754E-12 5.192E-27 

,258E-09 3.426E-10 
1.000Ei00 3.541E-20 5.009E-I9 5 . 1 3 0 E - 1 8  8.613E-17 6.463E-16 1.313E-15 1.308E-15 1.188E-15 9.281E-16 2.528I-16 
1.000Ei00 4.676E-23 1.382E-21 3.141E-20 1.707E-18 4.754E-I7 5 . 1 6 1 E - 1 6  5.589E-I6 1.064E-15 l.H38E-15 2.849E-15 

.853~-05 i.n5n~-05 

2.6295-05 2.816~-05 3.162~-05 4.116~-05 5.447~-05 5 . 6 0 6 ~ - 3 1  5.560~-05 4.938~-05 3 . 8 5 4 ~ ~ 0 5  i.050~-05 
L . ~ ~ O E - O ~  1.842~-07 I . ~ ~ z E - o ~  1.586~-07 I.IIBE-07 4.121~-08 1.626~-09 I . Z ~ Z E - O ~  4.552~-11 5.782~-14 3.8725-29 

2.450~-05 z . I ~ ~ E - z ~  1.38z~-in 6.124~-20 z.938~-19 4.523-19 3.510~-20 Z . ~ ~ O E - Z O  1.038~-zi I . ~ z ~ E - z ~  8.876~-40 
2.450E-05 6.401E-14 1.809E-13 3.699E-13 6.966E-13 5.483E-13 1.1845-14 2.467E-14 9.219E-16 1.115E-18 7.566E-34 

2.450E-05 3.539E-24 5.009E-23 5.l32E-22 8.637E-21 6.541E-20 1.397E-I9 1.40ZE-I9 1.369E-I9 1.241E-I9 7.387E-20 
1.842E-07 1.75ZE-01 1.586E-07 1.115E-07 4.121E-08 l.626E-09 1.252E-09 4.552E-11 5.182E-14 7.387E-70 ~ ~~~ ___ 

The DSR includes contributions from assoc ia ted  (half-life 6 1 8 0  days) daughters. 

Summary : J N - 4  Drainpipe Area Recreationist 
File : recreat ionaI-JN-4-drainplpe.rad 
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Single Radionuclide Soil Guidelines GIi,tl I“ pCi/g 
Basic Radiation Dose Limit = 2.500Et01 m r e m / y r  

ONuclide 
l i l  t= 0.000Ei00 I.@OOE+00 3.000E+00 1.000E+01 3.000E+01 9.476Ei01 1.000Ei02 

Am-241 1.240€+04 1.242E104 1.24lE104 1 . 2 6 3 E t 0 4  1.311EiD4 1.479E+04 1.493E104 
Pu-238 2.095Ei04 2.115Et04 2.156€+04 2.307E104 2.800Et04 5.241E104 5.514F104 

Pu-241 9.443E+05 8.82ZEi05 7.861Ei05 6.057Et05 4.586Ei05 4.459Et05 4.496E105 

- 

Pu-239 i.902~+04 i.gn5~+04 I . ~ I Z E + O ~  1.936~+04 ~ . n n 8 ~ + 0 4  2.257~1-04 2.279~+04 

~ __ 
n 

Summed DoseISource Ratios DSRti, t) in lmrern/yrl/ l p C i / g )  
and single Radionuclide Soil Guidelines G1i.t) in pCi /g  

at tmin = time of minunum single radionuclide so11 guideline 

ONuclide Initial tmln DSR li, tminl G l i ,  tminl DSRli, tmaxl G(i, tmax)  
and at tmax = time of maximum total dose = n.nonE+nn y e a r s  

(il lpCi /g l  I years 1 IPCl /91  lpCi/gl 

~ ~ - 2 4 1  2.520~+00 58.1 i 0.1 5.816E-05 4.299Ei05 2.645E-05 9.443E105 

1RESRAD. Version 6.3 T% Limit = 180 days 1i/30/2ooi i2:nz page 25 
Summary : JN-4 Drainplpe Area Recreationist 
File : recre3tional~JN~4~dralnpipe.rad 

51 Individual Nuclide D ~ s e  Suinmed Over All Pathways m Parent Nuclide and Branch Fraction Indicated 
ONuclide Parent THFI1) DOSElj,tl, rnrem/yr 

% - 
4 w 

1.664E102 

1.689E+04 

2.569E104 
5.062Et05 

1.04a~i05 

3.0on~to2 

2.165€+04 
3.821Et05 
3.271Ei04 
6.48i~+n5 

I. noo~in3 

7.948E104 
3.322E108 
1 .159E+05  
2.382Ei06 



(1) ( i l  t= O.ODOE+OO 1.000E+00 3.300Et00 1.00OE+01 3.000Ei01 9.476Ei01 i.UOOE+02 1.664E102 3.003Ei02 1 . 0 0 0 E i 0 3  

An-241 Am-241 1.000E+00 1.460E-03 7 . 4 4 6 E - 0 3  7.418E-03 7.323E-03 7.055E-03 6.2566-03 6.195E-03 5.476E-03 4.2721:-03 1.1641:-33 
An-241 Pu-241 1.000E+00 4.008E-06 1.175E-05 2.609E-05 6.594E-05 1.233-04 1.407E-04 1.39JE-04 1.2441:-04 9.711E-05 2.6451:-05 
Am-241 ZDOSElj! 7.464'r-03 7.458E-03 7.4451:-03 7.389E-03 7.1791:-03 6.396E-03 6.335E-03 5.6DOE-03 4.369E-03 1.190E-03 
ONp-237 Am-241 1.000Ei00 9.823E-09 2.83JE-08 6.096E-08 1.390E-07 2.1191:-07 2.041E-01 2.022E-07 1.78JE-07 1 . 3 9 5 E - 0 7  3 . 7 9 9 E - 0 8  

Np-237 ?u-241 2.450E-05 1.613E-13 4.55YE-13 9.320E-13 1.755E-12 1.382E-12 8.025E-14 6.2165-14 2.323E-15 2.960E-18 0 . 0 0 0 E t 0 0  
Plp-237 LDOSEI]! 1.827E-09 2.640E-08 6.?081:-08 1.39JE-07 2.1492-07 2.086E-07 2.067E-07 1.8282-01 1.426E-07 3.885E-08 
OW-233 Am-241 1.000Ei00 3 . 2 6 3 I - 1 6  2 .143E-15  9.817E-15 5.392E-14 1.400E-13 1.505E-13 1.491E-I3 1.319E-13 1.029E-13 2 . 8 0 3 E - 1 4  
11-233 Pu-241 1 . 0 0 0 E t 0 0  8.922E-20 1 . 2 6 2 E - 1 8  1.293E-17 2.11OE-16 1 . 6 5 9 E - 1 5  3.lOlF-15 3 ~ 7 9 h F - 1 5  1 ~ 4 9 4 F - 1 5  X ? ? q F . - 1 5  6 3 7 1 F - l h  

____ 

~ p - 2 3 7  ~ ~ - 2 4 1  i . o n o ~ + n o  3.557~-12 2.396~-11 i.i6i~-to i.671~-10 z . ~ ~ s E - o ~  4.530~-09 4.510~-09 4.059~-09 3.170~-09 8.634~-in 

~ ~ ~~ .~ ~~ ~. ~. ._ 
U-233  Pu-241 2.450E-05 5.380E-21 3 . 4 8 3 E - 2 0  1.5431:-19 7.404E-19 1.140E-18 8.845E-20 6.880E-20 2.617E-21 3.340E-24 O . O O O E + O O  
U-233 ZoOsEc j )  3.264E-16 2.144E-15 9.830E-15 5.414E-14 1.416E-13 1.538E-13 1.524E-I? 1.349E-13 1.052E-13 2.867E-14 
OTh-229 Am-241 1.0001:+00 5.3971:-19 7.717E-18 8.099E-17 1.494E-IS 1 .515E-14  7.832E-14 8.314E-14 1.3861:-13 2.2251:-13 3.27lE-13 
Th-229 Pu-241 1.00OEi00 1.178E-22 3.4841: -21  7.915E-20 4.301E-18 1 .198E-16  1.300E-15 1.408E-15 2.681E-15 4.632E-15 7.1801:-15 
Th-229 Pu-241  2.450E-05 8.919E-24 1.2621:-22 1.2931:-21 2.177E-20 1.648E-19 3.521E-19 3.5341:-19 3.450E-19 3.128E-19 1.862E-19 
Th-229 ZDOSEijJ 5.398E-19 1.721E-18 8.107E-17 1.498E-15 1.5271:-14 7.962E-14 S.455E-14 

OPu-238 Po-238 1.840E-09 1.62SE-13 1.609E-13 1.579E-13 1.475E-13 1.216E-13 6.495E-14 6 . 1 7 4 E - 1 4  
Pu-238 Pu-238 1.000Et00 8.832E-05 8.74JE-05 8.579E-05 8.017E-05 6.606E-05 3.5301:-05 3.355E-05 
?u-238 LDOSE ( 3  I 8.832E-05 8.747E-05 8.579E-05 8.017E-05 6.606E-05 3.530E-05 3.3551:-05 

OU-234 Pu-238 1.000E+00 3.723E-11 1.046E-10 2.120E-10 4.030E-10 4.363E-10 2.375E-10 2.25iE-IO 
OTh-230 Pu-238 1.000E+00 2.7811:-16 1.866E-15 8.991E-15 5.933-14 2.542E-13 7.049E-13 7 .293E-13  
0P.a-226 Pu-238 1.OOOEi00 4.4021:-18 6 .397E-17  6.9641:-16 1.464E-14 2.099E-13 2.2201:-12 2.448E-12 
OPb-210 Pu-238 1.000Ei00 9.897E-23 2.972E-21 6.992E-20 4.309E-18 1.6931:-16 4.156E-15 4.7191:-15 

Pu-241 Pu-241 2.450E-05 4.642E-07 4.416E-07 1.996E-07 2.818E-07 1.038E-07 4.098E-09 3.155E-09 
Pu-241 ZDOSElj) 6.271E-05 5.966E-05 5.3Y9E-05 3.807E-05 1.403E-05 5.536E-07 4.262E-07 

T H F l i )  i s  the t h r e a d  f r a c t i o n  of the parent nuclide. 

Summary : JN-4 Drainpipe Area Recreationist 
Flle : recreat ionaI-JN-4-drainplpe.rad 

____ ____ 
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ONuclide ? a r e n t  
l j !  ll! __- 

Am-241 ?."-241 
Am-241 Pu-241 
A m - 2 4 1  LS (j l : 
ONp-237 Am-241 
!?a-237 ?a-24: 
No-237 Pu-141 

THF(i) 
t= 

~ ~~ 

1.413E-I3 2.272E-13 3.342E-13 
3.241E-14 8.910E-15 1.017E-17 
1 .764E-05  4.842E-06 5.529E-09 
1.1646-05 4.842E-06 5.529E-09 
1.187E-10 3.25dE-11 3.720E-14 
9.371E-13 1.045E-12 7.109E-13 
5.803E-12 1.345E-11 3.923E-11 
1.402E-14 3.801E-14 1 . 2 4 4 C - 1 7  

1.538E-08 1.9541:-11 1.3092-26 
1.14lE-10 1.457E-13 9.726E-29 
1.550F-08 1.969E-11 1.318E-26 

3.499Ei00 3.1@31:+00 3.0731:+00 2.116EiU0 2.119E+00 5.772E-01 

3.5bOEi00 3.172Ei00 3.142Et00 :.17RE+30 7.167Ei00 5.903E-31 
6.373~-02 6.978~-02 6.927~-02 ~ . I J I E - D ~  4.~165-02 I . ~ ~ ~ E - o z  

~ ~ ~~~ ~~ ~ 

1.2531:-05 1.211E-05 1.199E-05 1.3S0Z-35 8.2J4E-06 2.254E-06 
1.715E-07 2.6861:-07 2.675E-07 2.408E-07 i.881E-07 5 . l Z Z E - 0 8  
8.319E-11 4.873E-12 3.7751:-12 1.412E-13 1.799E-16 1.205s-31 
1.2701:-05 1 . 2 3 8 E - 0 5  1.226E-05 1.11851:-05 8.462E-06 2.3055-06 
3.5151:-io 3.811~-10 3.7761:-10 3.3401:-10 2.606~-10 i.097z-11 
4.02%-12 8.351E-12 8.339E-12 7.581E-12 5.9223-12 1.513E-12 



3-233 Pu-241 
C-233 E S i l l :  

3 T h - 2 2 9  L m - 2 4 1  
Th-229 Pu-241 
T h - 2 2 9  P i i - 2 4 1  

2.450E-05 

1. OOOEiOO 
1.ODOEiGG 
2.450E-05 

0.000Et03 
0.000Et33 
0.0009+30 
0.300Ei00 
0.000Ei00 
0 .000E+00  

3.990E-17 
2.431E-12 
7.794E-17 
2.131E-20 

2.993E-16 
1.888E-11 
1.883E-15 
1.54JE-18 
3.028E-20 

1.776s-15 2.291E-16 
3 . 8 9 i E - 1 0  
2.8435-12 

1.783E-16 
3.859E-10 
3.019E-12 
5.105E 1 4  
1 .290E-17 

6.7852-18 
3.415E-10 
5.048E-12 
' I .75CC 14 
1.260E-17 

8.661E-21 
2.665E-10 
8.117E-12 

5.800E-36 
1.258E-11 
1.194E-11 

2 .937E-15  
3.555E-13 
5.367E-13 
4.183E-15 
5.884E-18 
5.409E-13 
1.018E-10 
5.535E-02 
5.5355-02 
1.1145-06 
2.720E-10 
1.518E-12 
3.334E-13 
2.974Ei00 
2.076E-08 
1.030E-11 
3.166E-12 
5.637E-01 
1.381E-05 
5.637i-01 

1.285E-10 
4 . 8 2 5 5 - 1 4  
1.322E-16 
7.081E-19 

4.711E-14 
1.285E-17 
2.890E-12 

l.dB9E-13 
1.143E-17 
8.286E-12 

2.622E 13 
6.800E-18 
1.221E-11 

1.2855-21 
7.796E-17 3.070E-12 5.145E-12 

5.173E-11 Z.720E-11 7.465:-12 8.524E-15 
2.811E-02 1.478E-02 4.0575-03 4.633E-06 
2.811E-02 1.478E-32 4.057E-03 4.633E-06 

3.1981-07 8 . 7 7 7 E - 0 8  1 .002F , . - l0  
7.154E-IO 

Th-229 E S i ? ) :  
0Pu-238 Pu-238 
Pu-238 Pu-238 

1.884E-15 
1.323E-10 

4.838E-14 
1.236E-10 
6.717E-02 

1.8405-09 
1.000Ei00 

~~ 

1.362E-10 I . ~ ~ ~ E - I o  

7.403~-02 7.3295-02 7.188E-02 
7.400E-02 7.329E-02 

0.000Ei00 1.947E-07 5.0551-07 
8.983E-13 7.340E-12 

3.296E-15 

5.442E-11 
2.957E-02 
2.95lE-02 6.717E-02 

1.061E-06 
5.987E-11 
9.642E-14 

Pu-238 Z S i ] l :  
0 3 - 2 3 4  Pu-238 
3Th-230 Pu-238 
ORa-226 PI>-238 

6.398E-07 
7.659E-10 
1.652E-11 
8 . 5 2 2 E - 1 2  
2.646Et00 
1.876E-08 

6.081E-07 
7.927E-10 

1.000Ei00 
1. OOOEiOO 
1.003E+00 

1.021E-09 
4.340E-11 

1.140E-09 0.030Ei00 
0.000Ei00 
n.000Ei00 

1 .823E-I1 1.309E-10 
1.812E-11 

2.948E-I0 
2.583E-10 

1.313X-16 
1.021E-18 

.~~ 
n.684E-12 
2.621Ei00 
1.858E-08 
3.753E-11 

OPb-210 Pu-238 
0Pu-239 Pu-239 
0U-231 Pu-239 
0Pa-231 Pu-239 

7.689E-17 
3.123E+00 
7.546E-09 
7 S62E-13 

7.457E-15 
3.084Ei00 

2.131E-12 
I. 641~-0n 

1.826E+00 
1.294E-08 3.652E-09 
8.768E-11 1.049E-10 
7.844E-11 1.018E-IO 

5 .297E-22  

5.152E-01 
~~ 

3.140Et00 3.134Et00 
0.000Et00 2.882E-09 
0.000E+00 3.120E-14 
0.000E+00 3.323E-16 
2.520Et00 2.397Et00 

3.569E-11 
2.314E-11 

_ .  
8.23ZE-15 2.300E-13 
2.169Ei00 1.530Ei00 
5.31SE-05 3.748E-05 
2.1705t00 1.53OEi03 

4.693E-11 
6.227E-04 
1.526Z-08 
6.2275-04 

OAc-227 Pu-239 
0Pu-241 Pu-241 
Pu-241 P u - 2 4 1  
Pu-241 Z S C j ) :  

1.000Ei00 
1.000Et00 
2.450E-05 

2. SS5E-11 
1.713E-02 
4.196E-07 
L .713E-02 

2.225E-02 
5.450E-07 
2.225E-02 

1.910E-07 
1 . 9 3 8 E - 1 1  
7.910E-07 

1.298E-26 
5.297E-22 

6.174E-05 
2.520Ei00 

5,873E-05 
2.3975+00 

T H F ' I i )  is the thread fraction of the p a r e n t  n u c l i d e  

Total waterlioil iteration failures = 2.400Et01. 
0RESCALC.EXE execution tlme = 5.87 seconds 



Attachment 8. JN-4 Drainpipe Area Recreational Scenario (With Aquatic Pathways) (Summary File) 

IRESRAD, Version 6.3 T% Limit = 180 days 11/30/2007 12:OO Fage 1 
Su.mzry  : JN-4 Drainpipe Area Recreationist IAqUatlC Pathways1 
F l l e  : recreational-JN-4 ~ drainpipe~aquatic_pathways.rad 
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Total Dose Components 
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Time = 1.000E+00 
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Time = 1.000E+01 
Time = 3.000EiOl 
Time = 9 . 4 7 6 E t 0 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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lRESRAD, Version 6.3 T* Limit = 180 days 11/30/2007 12:OO Page 2 
Summary : J N - 4  Drainpipe Area Recreationist (aquatic Pathways) 
File : r e c r e a t i o n a l ~ J N ~ 4 _ d r a l n p l p e a q u a t l c p a t h w a y s . ~ ~ d  

Dose Conversion F a c t o r  ( and  Related) Parameter Summary 

9- 1 
B - 1  

F i l e :  FGR 13 MORBIDITY 

paramete* 

Dose conversion factors for inhalation, mrem/pCi: 

Am-241 
Np-Z37+D 
Pa-231 
Pb-ZlOtD 
Pu-238 
PU-239 
Pu-241 
PU-24  l + D  

~ ~ - 2 2 7 + ~  

current 
v a l u e  

6.724Ei00 
4 . 4 4 0 E - 0 1  
5.40OE-01 
1.280Ei00 
7.3ZOt-OL 
3.920E-01 
4.29OE-01 

8.254E-03 
8.250~-03 

6.70OE10O 
4 . 4 4 0 E - 0 1  
5.400E-01 
1.280Et00 
1.360E-02 
3.920E-01 
4.290E-01 
8.250E-03 
8.250E-03 

Parameter 
Name 

DCF2i i i  
DCFZ ( 21 
DCFZ I 3 )  
DCf2I 4 1  
DCf2( 51 
DCFZ( 6) 
DCEZ( 81 
DCFZ( 91 
DCFZ ( 1 0 )  



B-1 Ra-ZZbiD 
8-1 1 Th-22PiD 
9-1 
8-1 
a-1 
8-1 

T h - 2 3 0  
U-233 
U-234  
U-235tC 

D-1 1 0058 conversion factors f o r  ingestion, mrem/pcz: 
D-1 Ac-ZZltD 
D - 1  
D-1  
D-1 
D - 1  

Am-241 
Np-237+D 
F a - 2 3 1  
Pb-ZlOiD 

D-1  Pu-238 
D-1  I Pu-239 
D-1 Pu-241 
D-1  
D-1 
D-1  
D-l 

Pu-24liD 
Ra-ZZh+D 
T h - 2 2 9 t D  
T h - 2 3 0  

D - 1  
D-1 
D - 1  

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

1RESRAD. 

8 . 1 9 4 E - 0 3  

U-233  
u-234  
U-23510  

Food transfer factors: 
Ac-227+D , plant/soil concentration r a t i o ,  dimensionless 
A c - 2 2 7 t D  , beef/live5tock-intake ratio, (pCi/kq)/(pCi/d) 
Ac-227tD , milk/livestock-intake ratio, (pCi/L)/lpCi/dl 

AI-241 , plant/soil concentration ratio, dimensionless 
A m - 2 4 1  , beefIlivestock~intake ratio. IpCiikq) I ipCi/d) 
Am-241 , milk/livestock~intake r a t i o ,  ipCi/L)/ lpCi/dl 

Np-237+D , plant/soll Concentration ratio, dimensionless 
Np-237+D , beef/livestock-lntake r a t i o ,  (pCi/kgl/(pCi/d) 
Np-237 iD , milk/livestock-lntake ratio, ipCi/L)/(pCl/dl 

F a - 2 3 1  , plant/soll concentration ratio, dimensionless 
F a - 2 3 1  , beet/livestock~intake r a t i o ,  (pCi/kgl /(pCi/d) 
P a - 2 3 1  , ~ilk/livestock~intake r a t i o ,  i p C i / i )  / lpCi/dl 

V e r s i o n  6 . 3  T% 1 , i r n i ~  = 180 days 11/30/2007 12' 

2.169EiOU 
3 . 2 6 0 E - 0 1  
1 . 3 5 0 E - 0 1  

O I 

1 . 3 2 0 E - 0 1  
1 . 2 3 0 E - 0 1  

c u r r e n t  Ba3e 
Case, 

1 . 4 8 0 E - 0 7  
3 . 6 4 0 E - 0 3  
4 . 4 4 4 E - 0 3  

Me"" 

0-34  
0 - 3 4  

2 
% - 

1 . 0 6 0 E - 0 2  
1 . 2 7 6 E - 0 3  
3.200E-01 

parameter 

Pb-LlOiD , plant/soil concentration ratio, dimensionless 
Pb-210+D , beef/livestock~intake r a t i o ,  (pCi/kg)/(pCi/d) 

~~ 

3 .540E-03 
6 . 8 4 0 E - 0 5  
7.151E-05 
1 . 3 2 1 E - 0 3  
4 . 0 2 1 E - 0 3  
5 . 4 8 0 E - 0 4  
2.890E-04 
2 . 8 3 0 E - 0 4  
2.613E-04 

2 . 5 0 0 E - 0 3  
2 .  DOOE-05 
2.0OOE-05 

1.000E-03 
5 . 0 0 0 E - 0 5  
2 . 0 0 0 E - 0 6  

2.0OOE-02 
1 . 0 0 0 E - 0 3  
5 .000E-06  

1.0002-02 
5.000F.-03 
5 . 0 0 0 E - 0 6  

P a m  : 

8 . 5 8 0 E - 0 3  
2.15OEi00 
3 . 2 6 0 E - 0 1  
1.350E-01 

1 . 4 1 0 E - 0 2  
3 . 6 4 0 E - 0 3  
4 . 4 4 0 E - 0 3  
1 . 0 6 0 E - 0 2  
5 . 3 1 0 E - 0 3  
3.200E-03 
3 . 5 4 0 E - 0 3  
6 . 8 4 0 E - 0 5  
6.840~-05 
1 . 3 2 0 E - 0 3  
3 . 5 3 0 E - 0 3  

2 .890F-04  
5 . 4 8 0 ~ - 0 4  

~~ 

2 . 8 3 0 E - 0 4  
2 . 6 6 0 E - 0 4  

2 . 5 0 0 E - 0 3  
2.000E-05 
2 . 0 0 O E - 0 5  

1 . 0 0 0 E - 0 3  
5 . 0 0 0 E - 0 5  
2 . 0 0 0 E - 0 6  

2.OOOE-02 
1 . 0 0 0 E - 0 3  
5 . 0 0 0 E - 0 6  

1 . 0 0 0 E - 0 2  
5 . 0 0 0 E - 0 3  
5 . 0 0 0 E - 0 6  

V a  1 'le 

1.000E-02 
8.000E-04 

1.000E-02 
8 . 0 0 0 E - 0 4  

DCF2i  111 
DCFZI 1 2 )  
D C F Z (  131 
DCF2I 141 
DCF2( 15) 
DCFZI 161 

DCF3( 1) 
DCF3I 21 
D C F 3 l  3 )  
DCF3( 41 
DCF3I 5) 
DCF3( 61 
DCF3 i 8 )  
DCF31 91 
DCF3I 10) 
DCF3( 111 
DCF3 ( 1 2 )  
DCF31 131 
DCF3I 1 4 )  
DCF31 151 
DCF3i 161 

R T f i  1.11 
RTF(  1.21 
RTfl 1.31 

RTFi  2.31 

R T E i  3.11 
RTFi 3 . 2 )  
RTFI 3 . 3 1  

RTfi 4 , 1 )  
R T F (  4 , 2 )  
R T F i  4 .31  

Parameter 
Name 

RTFI 5.11 
R T F (  5 . 2 )  



0 - 3 4  

0-34 
0-34 
0-34 
D-34 
0-34 
0-34  

0 -34  

D-34 

0-34 

0-34 

0-34 

0-34 
D-34 

D-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 
0-34 
0-34 
D-34 

0-34 
0-34 

0-34 
0-34 

0-34 

0-34 

D-34 

0-34 

0-34 

0-5 
0-5 
0-5 

0-5 
0-5 

D-5 
l R E S F r  

Summ, 
File 

2 
o”0 - 
-J 
Dc 

~ b - 2 1  n i n  

Pa-238 
Pu-238  
Pu-238 

Pu-239 
Pu-239 
Pu-239 

Pu-241 
Pu-241  
Pu-241 

Pu-241+D 
Pu-24ltD 
Pu-241tD 

R ~ - Z Z ~ + D  

R ~ - Z Z ~ + D  
Ra-226iD 

Th-229iD 
Th-229tD 
Th-229iD 

Th-230 
Th-230 
Th-230 

0 - 2 3 3  
U-233 
U-233 

U-234 
U - 2 3 4  
U-234 

U - 2 3 5 i D  

u-235+u 
u-z?5tn 

, milkilivestock~intake ratio, ipCi/LlllpCiidl 

, plant/soil concentration ratio, dimensionless 
, beefllivestock-intake ratio, ipCi/kgl/lpCi/dl 
, milkilivestock~intake ratio, lpCi/Ll / ipciidl 

, plantisoil concentration ratlo, dimenslonless 
, beefllivertock-intake ratio, ipCiikgl i i p C i i d )  
, milkilivestock-intake ratio, I p C l i L I  / lpCi/dl 

, plantisoil concentration ratlo, dimensionless 
, beefllivrstuck~intake r a t i o ,  IpCiikqI i IpClid) 
, milkilluestock-intake ratio. I p C i i L I  / lpCi/dl 

, plantisoil concentration r a t i o ,  dimensionless 
, beefilivestack-intake ratio, ipCiikgI 1 IpCiidI 
, milkilivestock~intake ratio, lpCi/Ll i IpCi id l  

, plantisoil concentration ratio, dimensionless 
, beefilivestuck~intake ratio, IpCiikgI i ipCiidI 
, milk/livestock-intake ratio, ipCi/Ll/lpCi/dl 

, plantisoil concentration ratio, dimensionless 
, beefllivestock-intake ratio, IpCiikgl /lpCi/dl 
, milkilivestock-intake ratio, ipCi/LlilpCi/dl 
, p l a n t i s o i l  concentration ratio, dimensionless 
, beefilivestock-intake ratio. ipCi/kgl/ipCi/dl 
, milkilivestock-intake ratio, i p C i / L l  i ipCi/dl 

, plant/soil concentration ratio, dimensionless 
, beefilivestock-intake ratio, ipCi/kgl/lpCi/dl 
, milkilivestock-intake ratio, ( p C i i L 1 i  ipCiid1 

, plant/soil concentration ratio, dimensionless 
, beef/liuestock-intake ratio, IpCiikgI / ipClid) 
, milkilivestock-intake ratio, IpCiiLl i ipCi/dl 

, plantisoil concentration ratio, dimensionless 
, beefllioesr3ck-intake ratlo, lpCi!kgI i ipCiidI 
, milkilivestock-intdke ratio, lpCi/Ll i i p C i / d i  

Bioaccumulation factors, fresh water ,  Likg: 
Ac-227+0 , fish 
Ac-227+D , crustacea and mollusks 

Am-241 , fish 
Am-241 ~ Crustacea and m o l l u s k s  

s : u‘N-4 Dra~nplpe Area Recreationist inquatic P a t h w a y s )  
Version 6.3 Th L i m i t  = 1 8 0  days 11/30/2007 12, 

: r e c r e a t i o n a l _ J N - 4 _ d r a i n p l p e _ a q u a t l c _ p a t h ~ ~ ~ ~ . ~ ~ d  

3 . o o n ~ - n 4  

1. 0 0 0 ~ - 0 3  

I . O O O E - ~ ~  
1 . 0 0 0 E - 0 4  

~ . O ~ O E - O Z  
I . ~ O O E - O ~  

i.ono~-n? 

1.000E-03 

2.500E-03 
3.400E-04 
~ . o o ~ E - o ~  

2.500E-03 

6.000E-04 
3 . 4 0 3 ~ - n 4  

1.500Ei01 
1.000Ei03 

3.000Ei01 
1 .000E+03  

p2qe ‘ 

I. 000~-03 
i.onn~-n4 
1. nnoE-06 

I. nnn~-o3 
1.000E-04 
1.000E-06 

I . O O ~ E - O ~  
i . o n n ~ -o4 
1.000E-06 

i.nno~-o3 

5 . 0 o n ~ ~ o 6  
1,000E-04 

2.500E-03 
3 . 4 0 0 ~ - 0 4  
6.oon~-o4 

3 . 0 3 0 E 1 0 1  
I.OOOEi03 

RTFI 5 , 3 1  

RTFi 6,ll 
R T F I  6.21 
RTFi 6 , 3 1  

RTFi 8,11 
RTFI 8 , 2 1  
RTF( a , 3 1  

RTF( 9,ll 
RTFi 9.21 
RTF( 9,3l 

RTF( 11,l) 
RTFi 11,21 
R T F (  11‘31 

RTF( 1 2 , l I  
RTFi 12.21 
R T F (  12 .31  

RTFi 13.11 
RTFi 13.21 
RTFI 13.31 

RTFi 14.11 
RTFI 14,21 
RTFi 1 4 , 3 1  

RTFI 15.11 
RTFI 1 5 . 2 1  
RTFi 15.31 

RTFi 1 6 . 1 1  
R T F I  16.2) 
RTFi 16.31 

BIOFACI 1.11 
BIOFACI 1 . 2 1  

BIOFACI 2 , I l  
BIOFACi 2.21 



Uose Conversion Factor l and  Related1 Parameter  Summary icontlnued) 
File: FGR 1 3  MORBIDITY 

0 
Me"" 

D-5 
0-5 
I?-5 
0-5 
D-5 
E - 5  
0-5 
D-5  
D-5 
D-5  
u-5 
D-5 
D-5 
D-5 
D-5 
D-5  
D-5 
D-5 
D-5 
0-5 
D-5 
u-5 
D-5 
D-5 
D-5 
0-5 
D-5 
u-5 
D- 5 
0-5  
D- 5 
0-5 
D- 5 
D-5 
D- 5 
D-5 
D-5  
D-5 

- 

I 

Parameter 
~ ~~ 

Np-237tD , fish 
N p - 2 3 7 i D  , Crustacea and mollvsks 

Pa-231 , fish 
Pa-231 , c r u s t a c e a  and mollusks 

Pb-ZlOiD , fish 
Pb-ZlOiD , Crustacea a n d  mollusks 

Pu-238 , fish 
PU-238 , crustacea and moiiuslr.s 

P u - 2 4 1  , f i s h  
Pu-241 , Crustacea and mollusks 

Pu-241tD , fish 
~ ~ - 2 4 1 + u  , crus tacea  a n d  mollusks 

R a - 2 2 6 t U  , fish 
Ra-226+0 ~ Crustacea and mollusks 

T h - 2 2 9 i D  , fish 
T h - 2 2 9 t D  , crustacea and mollusks 

Th-230 , fish 
Th-230 , crustacea and mollusks 

U-233 , fish 
il-233 , c r u s t a c e a  and mollusks 

U-235iU , f i s h  
U - 2 3 5 + U  , crustacea a n d  mollusks 

cur ren t  
va1lie 

3.000EtOl 
I . O O ~ E : + U Z  

3.000Ei01 
1.000Ei02 

~ . O ~ O E + I I I  
1.000Et02 

5.000E+01 
2.500Ei02 

1.000Ei02 
5.000Ei02 

1 . 0 0 0 E t 0 2  
5.000~+02 

I .000Et01 
6.000Ei31 

' B a s e  Case m e a n s  Uefault.Lib w / o  Associate N u c l i d e  contributions. 

Summary : J N - 4  Drainpipe Area Recreationist (Aqilatls Pathways) 
l R F S R A D ,  Version 6.3 Tb Limit = 180 days 11/30/2007 12:00 s 

2 F i l e  : recreational~JN-4_draInpipeayuatic_pathwa~s.~=d 

Site-Specific Parameter Sirnary 
% - 
4 
iD 

1.000Et01 
1.100E+02 

3.000Ei02 
1.000EiOZ 

3.000Ei01 
1.000~+02 

3.nnn~ioi 
1. UOOEt02 

3.000Et01 
1.000Ei02 

3.000Ei01 
1.000Et02 

5 . 0 0 0 E i 0 1  
Z . S ~ O E + O ~  

S.OOOE+OZ 

5.noo~i02 

1.000Et02 

1.000Ei02 

1.000Et0l 
6.00OEt01 

1.0OOEt01 
6.000Ei01 

Parameter 
Name 

BIOFACi  3.11 
BIOFACI 3.2) 

BIOFAC( 4.11 
BIOFACl 4 , 2 1  

BIOFACi 5,11 
BIOFACl 5.21 

BIOFACi 6 , 1 1  
BIOFAC( 6.2) 

B I O f A C i  8 , l l  
BIOFAC( 8 , 2 1  

BIOFAC( 9,11 
BIOFACl 9 . 2 )  

BIOFACI 10.11 
BIOFAC i 10.2) 

B I O f R C (  11.1) 
BIOFACi 11.2) 

BIOFACi 12,11 
B I O F A C l  1 2 . 2 1  

EIOFACi  1 3 . 1 )  
BIOFACi 13.2) 

BIOFACi 14,11 
BIOFACl 14.21 

BIOFACI 15.11 
BIOFACi 15 .21  

BIOFACI 16.11 
BIOFAC( 16,2) 



0 
Men" 

R012  
R012 
R012 
R 0 1 2  
R O l Z  
R012 
PO12 
R012 

R013 
R013 
R i l l 3  

R013 
R 0 1 3  
R 0 1 3  
R 0 1 3  
E013 
R013 

R U I ~  

R 0 1 3  
R013 
R 0 1 3  
R013 
P,013 
R013 

R013 

R014 
R014 
R0i4 
R014 
R 0 1 4  

a013 

2 
ffi 
0 

m 
0 

- 

Pa r a m  ter 

Area of contaminated zone (m**ZI 
Thickness of contaminated zone (m) 
Length parallel to aquifer f l o w  l m l  
B a s i c  radiation dose limit lmrem/yr! 
T i m e  s i n c e  placement of material i y r l  
Times for ~ d l ~ ~ l a t l ~ n ~  (yr! 
Times for calculations ly r !  
Times for c a l c i i l a t m n s  ( y r l  
Times for calculations ( y r l  
Times f o r  calculations lyr! 
Times for calculations (yrl 
Times for calculations (yr! 
Times for calculations ( y r !  
Times for calculations l y r !  

Initial principal radionuclide (pCi/gl: 
Initial principal radionuclide (pCi/g!: 
Initial principal radionuclide ( p C i / g ) :  
Initial principal radionuclide lpCi/g!: 
Concentration in qcoundwater i p C i i T ) :  
Concentration in groundwater (pCi/L!: 
Concentration in groundwater IpCi/LI: 
Concentration in groundwater lpCi/L!: 

Cover depth (ml  
Density of cover material (g/cm"3! 
Cover depth erosion rate (rn/yr! 
Density of contammated zone (g/cm"31 
C o n t a m i n a t e d  zone eros ion  rate (m/yr! 
Contaminated zone  total porosity 
Contaminated zone field capacity 

Am-241 
Pu-238  
Fu-239 
P u - 2 4 1  
Am-241 
Pu-238 
Pu-239  
P U - 2 4 1  

Contaminated zone hydraulic conductivity (m/yrl 
Contaminated z o n e  b parameter 
Average a n n u a l  wind speed (m/sec! 
Humidity in air iq /m"3!  
Evapotranspiration Coefficient 
Precipitation (miyr) 
Irrlgatlon im/yr1 
Irrigation mode 
Runoff coefficient 
Watershed area  for nea rby  stream or pond im'*2! 
Accuracy for water!soll COmPUtatlDnS 

Density of saturated zone / q / cmf '31  
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone field capacity 
Saturated zone hydraulic conductivity (m/yr! 

User 
Input 

6.490EtU1 
1.524F-01 
3.100EiOO 
? .  5OOE+Ol 
O.ODOEt00 
1.000Ei00 
3.000Et00 
1.000Ei01 
3.00UEi01 
9 . 4 1 6 E + 0 1  
1.00CE+02 
1.664Et02 
3.000E+02 
1 . 0 0 0 E i 0 3  

3 . 7 0 0 E i 0 0  
7.4UUE-02 
3.14DEcUO 
2.520Ei00 
not used 
n o t  used  
not used 
nut "sed 

0.000Ei00 
not  used 
not used 
1.500E+CO 
0.000Et00 
4.000E-01 
2.000E-01 
Z.Z70E+OZ 
5.300Ei00 
Z.OUUEi00 
'1"t ,used 
5.00UE-01 
9.700E-01 
2.0OOE-01 
overhead 
2.OOOE-01 
6 . 1 9 U E i 0 8  
1.000E-33 

1.50UEiOO 
4.30OE-01 
3.300E-01 
1.000E-01 
6.100Ei01 

Default 

1.000Ei04 
! .000E+00 
1. OOOEtOZ 
3.000E+01 
l.DO0E+O0 
1. 0 O U E i O U  
3 .00UEt00  
1.0UOEi01 
3.OOUEiOl 
1.000Et02 
3.000EiO2 
1. U00Ei03 
0.000E+00 
3.000EIOO 

3.00OE+00 
3 . 0 U 0 E i 0 0  
3 . 0 0 0 E i 0 0  
1.000E+00 
3.000€+00 
3 . 0 0 0 E + 0 0  
0.000E+00 
0. D O O E i O O  

0.000E+00 
1.500Ei00 
1.000E-03 
1.500EiO0 
1.00OE-03 
4.000E-01 
2.000E-01 
1. 000EiOl 
5.30OE+00 
2 .  0UOEiOO 
S.OOOEi00 
5.000E-01 
1.000Ei00 
2.000E-01 
merhead 
2.00OE-01 
1.000Et06 
1.300E-03 

I. 500E+00 
4.000E-01 
2.000E-01 
2 . 0 0 0 E - 0 1  
I.O~OE+OZ 

ilsed by RESRAD 
i l f  different f rom u s e r  input! 

AREA 
THICRO 
SCZPAQ 
BRDI. 
TI 
T( 21 
Ti 31 
T( 4 )  
T( 5! 
T( 61 
TI 7!  
T (  31 
TI 91 
T i l o )  

SI( 2! 
SI( 6! 
S1I  8 !  
SI( 9! 
W1( 2! 
Wli 6! 
W1i 8 )  
W1( 9! 

COVER0 
DENSCV 
vcv 
DENSCZ 
VCZ 
TPCZ 
FCCZ 
HCCZ 
BCZ 
WIND 
HUMID 
EVAPTR 
PRECIP 
RI 
IDITCH 
RUNOFF 
WAKEA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 



Saturated zone hydraulic gradient 2.000E-02 2 .000E-02  
S a t u r a t e d  zone b parameter I not used 1 5.300E+OO 1 

1RESRRD.  Version 6.3 Ti Limit = 180 days 11/3o/zoo7 12:00 page 6 
Summary : ZN-4 Drainpipe Area Recreationist [Aquatic Pathways) 
File : recreational-JN~4-drainpipe ~ aquati:-pathways.rad 

0 
Menu 

R014 
R014 
R 0 1 4  
R014 

R015 
R015 
R 0 1 5  
R015 
R O l 5  
ROl5 
ROi5 
R015 

R0i 6 
R016 
R016 
R 0 1 6  
R016 
R016 

R016 
R016 
R016 
R016 
R016 
R 0 1 6  

R Q 1 5  
R016 
a316 
R 0 1 6  
R016 
R016 

R 0 1 6  
R016 
R 0 1 6  

Site-Specific 

parameter 

15er table drop rate ( m l j r l  
211 pump lntake depth i m  below water table1 
,del: Nondispersion (ND) o r  Mass-Balance IMBl 
?I1 pumping rate !m*+3/yr) 

imber of unsaturated zone strata 
Isat. zone 1, thickness i m l  
Isat. zone I, soil density 1g/cmf*31 
I s a t .  zone 1, total porosity 
I s a t .  zone 1. effective porosity 
I s a t .  zone 1, field capacity 
? s a t .  zone 1, soil-specific b parameter 
>sat. zone 1. hydraulic Conductivity l m / y r l  

istributian coefficients for Rm-241 
Contaminated zone icm**?/q) 
Unsaturated z o n e  1 icm'*3/gl 
Saturated zone icm**3/gl 
Leach  r a t e  i/yr) 
Solubility constant 

istribution coefficients for Pu-238 
Contaminated zone icmr*3/g1 
Unsaturated zone 1 (cm'*3/9) 
Saturated z o n e  !cm*'3/g) 
L e a c h  rate i l y r !  
Solubility constant 

istribution coefficients for Pu-239  
Contaminated zone Icm'+3/9) 
Unsaturated z o n e  1 1cm**3/q) 
saturated zone icm"3/gl  
Leach r a t e  i / y r )  
Solubility constant 

~ s t z i b ~ t ~ o n  coefficients for Pu-241  
contaminated zone  i cm"3 ig l  
Unsaturated zone 1 icm'*3/gl  
Saturated zone icm"3/gI 
Leach  rate i / y r l  
Solubility constant 

0.000€+00 
9.140Ei00 
MB 
2.500E+02 

1 

I.iOOE+OO 

2.000E-01 
2 .OOOE-Ol 

Z.27OE*OZ 

3.nso~tno 

~ . O O O E - O ~  

5.300~100 

i.zon~in3 

n.oooE+no 

1.200E+03 
5.500€+02 

0.000Ei00 

I . z ~ ~ E + o ~  
1.230Ei03 
5.500~+02 
U . U O O E + U O  
0.00OEi00 

1.200E103 
1.200Ei-03 
5.500Ei02 
O.OUOE+00 
0.000Ei00 

a r y  (cant, 

Default 

l.000E-03 
l.00OEtOl 
ND 
2.500EiOZ 

1 

1.iOOEiOO 
4 . 0 0 0 E - 0 1  
2.00OE-01 
2.000E-01 
5.300Ei00 
1.000Et01 

4. n n n ~ i n o  

2.000Et01 
Z.OOOEt01 
z.oooE+ni 
o . a o a E i a o  
0.000Ei00 

2.000Ei03 
2.000Ei03 

U.UUOEt00 
0.000Ei00 

~ . O O O E + O ~  

2.000Ei03 
2.000Fi03 

0. OOOEtO0 
0.000EiOO 

~ . O O O E + O ~  

ed) 
Used by RESRAD 

!If different from user input! 

.~. 

.~. 

... 
1.779E-03 
not "sed 

. ~ _  

.~_ 

.._ 
1.77%-03 
not used 

HGW? 1 BSZ 

Paranetex 
Name 

VWT 
DWIBWT 
MODEL 
UW 

NS 
hi11 
DENSUZ (1) 
TPUZ ill 
EPUZI1) 
FCUZI11 
BUZill 
HCUZ (1 I 

DCNUCCi 21 
DCNUCUi 2.11 
DCNUCSI 21 
ALEACHI 2) 
S O L I J B Y (  2) 

DCNUCC i 6 1 
DCNUCUi 6 , 1 )  
DCNUCS( 61 
ALEACHi 61 
SOLUBKI 5) 

DCNUCC ! 8 I 
DCNUCGi 8 . 1 1  
DCNUCSi 8) 
ALEACHI 81 
SOLUBK! 8 )  

0c"~Jcc 
DCNUCU 
DCNUCS 
ALEACR 
s o L U a K  



P~0 16 
9016 
R016 
R016 
R016 
R016 

lRESR? 

Distribution coefficients €01 daughter  Ac-221 
Contaminated zone i c m ' * 3 / g )  
Unsaturated zone 1 (cm*'3/91 
Saturated zone icrn**3/gl 
Leach rate (/yri 
Solubility constant 

version 6.3 TU Limit = 180 days  11/: 
Summary : JN-4 Drainpipe Area  Recreationist (Aquatic Pa l  
F i l e  : r e c r e a t i o n a l ~ J N - 4 ~ d r a ~ ~ ? ~ ~ ~ . ~ ~ ~ ~ ~ t . i c ~ p a t h w a y s . *  

0 
Me"" 

a016 
R016 
R016 
R016 
R016 
R016 

R016 
P O  1 6  
R016  
R016 
R016 
R0 1 h 

R016 
R0i6 
R 0 1 6  
R016  
R016 
ROl6 

R016 
R016 
R016 
R016 
R016 
R016 

R016 
R016 
9016 
P,016 
R 0 1 6  

Site-Specific 

parameter 

Distribution coefficients for daughter Np-237 
Contaminated zone icrn"3/g) 
Unsaturated zone 1 (cm*'3/y! 
Saturated zone lcm**3/ql 
Leach rate i / y r l  
solubility constant 

Distribution coefficients for daughter Pa-231 
Contaminated zone !crn'*3/gl 
Unsaturated zone 1 (cm*'3/g) 
Saturated zone l c m * * 3 / g l  
Leach rate ! / y r )  
solubility constant 

Disrribution Coefficients for daughter Pb-210 
Contaminated zone (cm"3/gl 
Unsaturated z o n e  1 l cm**3 /g l  
Saturated zone (cm**3/gl 
Leach rate l / y r l  
Solubility constant 

Distribution coefficients for daughter Ra-226 
Contaminated zone !crn*'i/q) 
Unsaturated zone 1 Icrn'*3/g! 

Leach rate l / y r l  
Solubility constant 

Saturated zone !cm*'i/g) 

Distribution coefficients f o r  daughter Th-229 
Contaminated zone (crn*'3/91 
Unsaturated zone I (cm'*?/q) 
Saturated zone (crn**3/gi 
Leach rate !/y:) 
Solubility constant 

D i s t r i b u t i o n  coefficients for daughter Th-230  

0.000Et00 
O.OD@E+OO 
2007 1 2 : (  

1.800Et03 
1.800Et03 
5.500Ei02 
0.000Ei00 
O.OOOE+OO 

5.500Ei02 
5.500Ec02 
2.700E102 
O.0OOE+OO 
0.00OEi00 

3 . ~ n o ~ t 0 3  
3.300Et03 
3 . 2 0 3 E 1 0 3  
0.000Ei00 
0.000Et00 

2.000Et01 
2.000Et01 
Z.OOOEt01 
0.000Ei00 
0.000Et00 

Page 1 

arj' (Cork1 

Default 

1. O O O E i 0 0  
1.000E+00 
1.0QOEt00 
0.000Ei00 
0.000Ei00 

5.000E+O1 
5.000Ei01 
5 . 0 0 0 E i 0 1  
0.000EtOO 
0.000E+00 

1.000EtO2 
1.000E+02 
1.000Ei02 
0.000Ei00 
0.000E+00 

.~. 

... 
~.~ 

1.423E-03 
not used 

ed) 

(If dlfferent from u s e r  Input) 
Used by RESRAD 

_~. 
... 
... 

1.186E-03 
n o t  used 

._. 

._. 
- ~ _  

3.880E-03 
not used 

~.. 
~.~ 
~.~ 

2.346E-04  
not used 

DCNUCC( 1) 
PCNUCU( 1.11 
DCNUCS I 1 I 
ALEACH i 1) 
SOLUBK( I !  

Parameter 
Name 

DCNUCC ( 3 1 
DCNUCU! 3 , I )  
DCNUCS 1 31 . .  
ALEACH 1 3 I 
SOLUBKI  3 )  

DCNUCCI 4 )  
DCNUCUI 4,11 
DCNUCSi 4 )  
ALEACHi 4 )  
SOLtiBK( 4 )  

DCNUCCI 5) 
DCNUCUI 5.11 
DCNUCSi 5 )  
ALEACH( 51 
SOLUBK( 5 )  

DCNUCC I 1 1 1  
DCNUCfi(11.11 
DCNUCS I1 1) 
ALEACH (11) 
SOLSBK(111 

DCNUCC ! 12) 
DCNUCU (12. 1! 
DCNUCS 1 1 2 )  
ALEACH (12) 
SOLUBK I 12) 



R O l 6  Contaminated zone (cm"3lq1 1 3.300EtO3 6.000Et04 
6.000E+04 
6.000Et04 
0.000Ei00 
O.OOOE+OO 

R016 
R016 
R016 
R 0 1 6  

3 0 1 6  
R016 
R016 
3 0 1 6  
R016 
R016 

IRES- 

File 

0 
Me"" 

unsaturated 1 i c m - * 3 j g )  
Saturated zone (cm**3/gl 
Leach rate ( / y r l  
Solubility Constant 

Distribution coefficients lor daughter U-233 
Contaminated z o n e  (cm'*3/gl 
Unsaturated z o n e  1 (cm*'3/gl 
Saturated z o n e  fcm'*3/o) 

1 3 . 3 0 0 E 1 0 3  
3.200Ei03 ' 0.000Ei00 
0.000Et00 

1 . 5 0 0 E i 0 1  
1 . 5 0 0 E t 0 1  
3.500Ei01 
0.000Ei00 
0.000Ei00 I L e a c h  rate i/yr) 

Solubility Constant 
Version 6.3 T'I Limit = 180 days 11/30/2007 12:f 

: recreational_3N~4_drainpipe_aquati~_pathw~y~.~~d 
Svmmary : JN-4 Drainpipe Area Recreationist (Aquatic P a t h w a y s 1  

Site-Specific Parameter SI 

parameter 

KO16 
R 0 1 6  
R016 
R016 
R016 
R016  

R 0 1 6  

R016 
KO16 
R016  
KO16 

R 0 1 7  
R 0 1 7  
KO17 
Roll 

no16 

KO17 
ROl7 
R O  17 
R011 
R017 
R017 
RO17 
R01J 
9317 
F.017 
3017 
R O 1 7  - KO17 

2 
m 
0 

m 
w 

Distribution coefficients for daughter U - 2 3 4  
Contaminated zone (cm"[i/gl 
Unsaturated zone 1 (crn"3Ig) 
saturated zone (cm+*3/91 
Leach r a t e  l / y r l  
Solubility constant 

Distribution coefficients for daughter U-235 
Contaminated zone (cm**3/gl 
Unsaturated z o n e  1 lcm+*3/g) 

Leach rate l/yrl 
Solubility constant 

S a t U r a t e d  zone (cm**3/g1 

Inhalation r a t e  (m+*3/yrl 
Mass loading for inhalation Ig/m'*3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor. external gamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site1 
Shape l ac to r  flag, e x t e r n a l  gamma 
Radii 0: shape factor array (used if FS = -11 

O u t e r  a n n u l a r  radius ( m l ,  ring 1: 
Outer a n n u l a r  r a d l u s  (m), ring 2: 
Outer a n n ~ l a r  radius f m l ,  ring 3: 
Cuter a n n u l a r  radius ( = I ,  ring 4 :  
Outer annular radius (m), ring 5: 
Outer annular radius iml, ring 6: 
Outer a n n u l a r  radius (ml. ring 7: 
O u t e r  a n n u l a r  radius (ml, ring 8: 

1 . 5 0 0 E t 0 1  
1.500Ei01 
3.500EiOl 
0.000Ei00 I 0.000E+00 

1.500Et01 
1.500Ei01 
3.500Ei01 
0.000E+00 
0 . 0 0 0 E i 0 0  

not used 
not "Sed 
3.000E+01 
not used 
not used 
not ased 
n o t  used 
not used 

not u s e d  
not used  
not dsed 
not used 
not "sed 
not ilsed 
not used 
not used 

5.000Et01 
5.000Ei01 
Z . O f l 0 E i 0 1  ~~ 

0.000Et00 
0.000€+00 

Page 8 

Nary (COIltl 

Default 

5.000Et01 
5.000EiOl 
5.000Ei01 
0.000E+00 
0. 000Y:+o0 

~ . ~ O I I E + O ~  
1.000E-04 
3 .00OEtO1 
4.000E-01 
7.000E-01 
5.000E-01 
2.500L-01 
1.000E+00 

5.300Ei01 
J.OllXi01 ~ ~~ 

0.000E+00 
0.0005+00 
0.000Ei00 
0.000Et00 
0. OOOEiO? 
0.000E+00 

~._ 
~.~ 
_~. 

6.469E-04 
not used 

.~. 
~.. 
..~ 

1.40lE-01 
not used 

edl 
Used by RESRAU 

i l f  different from user input) 

..~ 
_.. 
.~. 

1.40lE-01 
not used 

DCNUCC (130 
DCNUCU ( 1 3 . 1 1  
DCNUCS I131 
ALEACHI131 
SOLUBK < 13 1 

DCNUCC ( 14 1 
DCNClCU(14.11 
DCNUCS ( 14  1 
ALEACH I1 4 1 
SOLUBK 114) 

Parameter 
Name 

DCNUCC (15 )  
DCNIJCU ( 15,11 
DCNUCS(l51 
ALEACH (1 51 
SOLUBK (1 51 

DCNUCC (1 61 
DCNUCU i 16.1 I 
DCNUCS ( 161 
ALEACH I161 
SOLUBX I 1 6  1 

INHALR 
MLINH 
ED 
5hf3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE 
RAD-SHAPE 
HAD-SHAPE 
RAD-SHAPE 
RAD-SHAPE 
RAD-SHAPE 
RAD-SHAPE 
RAD-SHAPZ 

11 
21 
31 
41 
51 
6) 
7 )  
8 1  



a017 
R 0 1 7  
R 0 1 7  
G O 1 7  
R017 
R 0 1 7  
R 0 1 7  
ROl7 
R 0 1 7  
R 0 1 7  
R 0 1 7  
R017 
R017 

1RESRA Version 6 . 3  T% Limlt = 180 days 11/3  

UUter annular radius lm), rlng 9: 
O u t e r  annular radius (mi, ring 10: 
O u t e r  a n n u l a r  radlus (mi, ring 11: 
Outer annular radlus (m), ring 12: 

F r a c t i o n s  of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 1 
Ring 8 
R i n g  9 
Ring 10 
Ring 11 
Ring 12 

007  1 2 : l  

not u s e d  
n o t  u s e d  
not used 
not used 

0 
Menu 

R 0 1 8  
R 0 1 8  
R018 
R018 
R018 
R 0 1 8  
R 0 1 8  
R018 
R 0 1 8  
R018 
a018 
R 0 1 8  
R 0 1 8  
3 0 1 8  
R 0 1 8  
R 0 1 8  

not used  
10t u s e d  
? O t  used 
7 O t  used 
l o t  used 
l o t  used 
l o t  used 
10t used 
IOt used 
tot used 
Not used 
Ot used  

Site-Speci f ii 

Parameter 

F r u i t s ,  vegetables a n d  grain consumption (kg/yr) 
Leafy vegetable consumption (kg/yri 
M i l k  consumption (~/yr) 
Meat a n d  p o u l t r y  consumption (kg/yr) 
Fish consumptlon (kg/yr) 
O t h e r  seafood consumption (kg/yr) 
Soil ingestion rate i g / y r i  
Drinklng water intake ( L / y r i  
Contamination fraction of drinklng water 
Contamlnation fraction of household water 
Contamination fraction of livestock water  
Contamination fraction o f  lrrigatian water 
Contamination fraction of aquatic food 
Contamlnation fractlon of p l a n t  food 
Contaminatlon f r a c t l o n  of meat 
Contaminatlon fraction of milk 

H319 
R 0 1 9  
R019 
R019 
R 0 1 9  
R019 
R019 

Llvestock fodder Intake for meat (kq/day) 
Livestock fodder intake f o r  milk (kg/day) 
Livestock water intake for meat (L/day) 
Livestock water i n t a k e  for mllk (L/day) 
Livestock soil intake ( k g / d a y )  
?lass loading for f o l l a r  deposition (g/m**3) 
Depth of sol1 mixing l a y e r  (mi 

not used 
n o t  u s e d  
not used 
n o t  used 
5.400Ei00 
9.000E-01 
not used 
5.100Ei02 
1.000Et00 
not used 
not used 
not used 
1.000E+00 
n o t  used 
10t used 
7 O t  u s e d  

lot used 
l o t  u s e d  
i o t  used 
10t  u s e d  
I O t  used 
tot used 
Not u s e d  

1. OOOEiOC 
2.732E-01 
1.000Et00 
J .  000~+00 
I.000Ei00 
1.000Ei00 
1.000E+00 
1 . 0 0 0 E i 0 0  
1.000Ei00 
~.000E+00 
.000E+00 
.000E+00 

Page 9 

Default 

1.600~+02 
1.400Ei01 
9.200Ei01 
6 . 3 0 0 ~ + 0 1  
5.400Ei00 

3 . 6 5 0 E t 0 1  
5.100Ei02 
1. OOOEt00 
1 . 0 0 0 F t n n  

9.000E-01 

1 
1 
1 1 
5.800E+01 
,.S00E+01 
2.000Ei01 
.630E+02 

.000E-04 
-500E-01 

1.000E-01 

FGACAi 1) 
FRACAi 2) 
FRACA( 3) 
FRACA I 4 )  
FGACAi 5 )  
FRACA( 6 )  
FRACA( 7 )  
FRACAI 8) 
FRACAi 91 
FRACA (10) 
FRACA (11) 
'RACA 112) 

Parameter 
Name 

DIET(11 
DIET(2) 
DIET131 
DIET(4) 
D I E T i S l  
DIET(6) 
SOIL 
UWI 
FDW 
FHHW 
FLW 
FIRW 
"9 
'PLANT 
'MEAT 
-MILK 

.FI5 

.FI6 

.WI5 

.WI6 
,SI 
LFD 
M 



R01Y 
R019 

ROlR 
R n i q  

a019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R 1 9 B  
R19B 
R19B 
R19B 

C14 
C14 
c14 
lRESR, 

0 
Men" 

C14 
C14 
C14 
C14 
C14 
C14 
C14 

Depth of roots (m) 
D r i n k i n g  water fractlon from ground water 
Household water fractlon f r o m  ground water 
Livestock water fraction f rom ground water 
Irrigation fraction from ground water 

Wet weight c r o p  yield for N o n - L e a f y  ikg/m**Z) 
llet weight crop yield for Leafy I kg/m**Z! 
Wet weight crop y i e l d  f o r  Fodder Ikg/m'*Z) 
3rowlng Season f o r  Non-Lea fy  ( y e a r s )  
Growing Season for Leafy [ y e a r s !  
Growing Season  for Fodder ( y e a r s )  
Translocation FaCt3r f o r  Non-Leafy 
T r a n s l o c a t i o n  FXIO~ f o r  L e a f y  
Translocation Factor fo r  Fodder 
Dry  Foliar Interception Fraction for N o n - L e a f y  
Dry Foliar Interception Fraction f a r  Leafy 
Gxy Foliar Interception Fraction for Fodder 
?let Foliar Interception Fraction for Non-Leafy 
Net F o l i a r  Interception Fraction for L e a f y  
#et Foliar Interception FraCtlOn f a r  Fodder 
deathering Removal Constant for Veqetatlon 

7-12 concentration in water ig/cm**3) 
3-12 concentration in contaminated soil ig /g)  
Fraction of vegetation carbon from soil 
Version 6.3 T% Limit = 180 d a w  11/: 

Parameter 

Fraction of vegetation carbon from air 
C-14 evasion l a y e r  thickness in s o i l  ( m i  
C-14 evasion f l u x  rate from s o i l  I l / s e c !  
C-12 evasion flux rate from soil I l / s e c )  
Fraction of grain in beef Cattle feed 
Fraction of grain in m i l k  cow feed 
DCF correction factor for gaseous  torrns of c14 

STOR 

!? STOR 

F r u i t s ,  n o n - l e a f y  vegetables, and grain 

Milk 
Meat and poultry 
Fish 
Crustacea a n d  mollusks 

L e a f y  vegetables 

Welr W n L r i  - STOR I Surface water  
STOR 

m 
v, 

not used 

not used 
not used 
not used 

not " s e d  
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used  
not used 

not used 
not used 
n o t  used 
ZOO? 12:c 
a Y S )  

o.nao~+oo 

rameter St 
User 
I n p u t  

not used 
not used  
not "sed 
not used  
not used 
not used 
not used  

1.400Ei01 
1.000Ei00 
1.OOUE+00 
2 . 0 0 0 E i 0 1  
7.nno~ioo 
7.00o~ino 
1.030Ei00 
1.0OOE+00 

9.000E-01 
1.OOOE+O0 
1.0OOEi00 
1.000EiOO 
i.oonE+nn 

? . O D O E - O I  
1.50OEiOC 
1.lOOEiOO 
1.7OOE-01 
2.500E-01 
8.000E-02 
1.OOOE-01 
1.000E+00 
1. OOOEiOO 
2.500E-01 

2.500E-01 

2.000Ei01 
z.500~-01 

a r y  Iconti 

Dei a u l  t 

9.800E-01 
3.000E-01 

1 .OOOE-10 
?.OOOE-O~ 

8.00OE-01 
Z . O O O E - ~ I  
O.O30E+00 

1.400Ei01 
1.000Ei00 
1. n o m i o n  
2. 00OEtOl 
1.000E+00 
7.000Ei00 
1.onoEtoo 
1. oonE+no 

ed) 
Used bv RESRAD 

(If different from user input) 

DROO? 
FGWDW 
FGWHH 
FGWLW 
FGWIR 

YV!11 
YVI2) 
Y V l 3 )  
TEI1) 
? E l 2 )  
TE(31 
T I V l 1 )  
TIVIZJ 
TIVi3) 
P.DRY I 1 ) 
RDRY !2! 
RDRY ( 3 )  
RWETl1) 
RWET (2) 
RWET 13) 
WLAM 

ClZWTR 
ClZCZ 
CSOIL 

CAIR 
DNC 
EVSN 
REVSN 
AVFG4 
AVFGS 
C02F 

STOR-TIlI 
STOR-T (2) 
STOR-T ( 3 )  
STOR-T (41 
STOR-T I5 1 
STOR-T 161 
STOR-T (7) 
STOR-T~B) 



STOR 

RO21 
RO21 
RO21 
R021 
RO2l 
R 3 2 1  
RO21 
R02 1 
4021 
RU21 
R021 
R021 
RO21 
R021 
R021 
R@2i 
RO21 

T I T L  
TITL 
TITL - 

~ 

Pathway 

1 -~ e x t e r n a l  gamma 
2 -~ inhalation l w / o  radon) 
3 -~ plant inqestion 
4 -~ meat ingestion 
5 ~- milk ingestion 
6 ~- aquatic foods 
7 ~- drinking water 
8 - -  soil ingestion 
9 -- radon 
Find peak pathway doses 

Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation l g / c m * * 3 )  
Total porosity of the cover  material 
T o t a l  porosity Of the building f o u n d a t i o n  
Volumetric Water content of the cover material 
Volumetric Water content of the foundation 
Diffusion coefficient for radon gas (mlsecl: 
in cover material 
in foundation material 
in contaminated zone soil 

R a d o n  vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room1 im) 
Building i n t e r i o r  a rea  factor 
Building depth below ground surface (mi 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 g a s  

Number of graphical time points 
Maximum number of integration points f u r  dose 
Maximum n u m b e r  of intaration DOintS for risk 

User Selection 

SLlppreSSed 
suppressed 
suppressed 
suppressed 
SUppreSSed 

active 
active 

suppressed 
suppressed 

active - 

4.500~tai 

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

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

32  
17 

2 5 1  

4.500E+01 

1 . 5 0 f l E - f l l  ~~ 

2 .4@0E+00 
4.OUOE-01 
1 .DQOE-01 
5.0OUE-02 
3 .000E-02  

7.0OOE-06 ~. 
3.000E-01 
2.00OE-06 
Z.00UEt00 
5.000E-01 
2.500EiUO 
0.000Et00 
1.000E+00 
2.500E-01 
I. 50UE-01 

I R E S R A D ,  Version 6.3 T* Limit = 180 days 1 1 / 3 0 / 2 0 0 7  12:oo Page 11 
Summary : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreational_JN-q~drainpipe_aquatlc_pathw=y~.~~d 

r 2  

STOR-Tl9) 

FLOOR1 
DENSFL 
TPC'I 
TPFL 
PHZOCV 
PHZOFL 

DIfCV 
DIfFL 
DIFCZ 
HMIX 
REXG 
HRM 
FA1 
DMFL 
EMANA(1) 
EMANA (21 

NPTS 
LYMAX 
KYMAX 

Initial soil Concentrations, pCilg Contaminated Zone Dimensions - 
m m 



Area: 64.93 square meters Am-241 3 . 7 O U E i 0 0  
Thickness: 0.15 neters PU.238 7 . 4 0 0 ~ - 0 2  

Cover D e p t h :  0 . 0 0  meters PU-239 3 . 1 4 o ~ i n 0  
P U - 2 4 1  2.52OEtU0 

U 
Tota l  Dose TDOSElt), mrern/yr 

Total M i x t u r e  Sum M i t l  = Fraction of Basic Dose L i m i t  R e C e l V e d  at T i m e  (tl 
B a s i c  Radiation Dose L i m i t  = 2.500E+01 mrem!yr 

t iyearsl: 0.00UEi00 1.000Ei00 3.000Ei00 1.000Ei01 3.000Et01 9 .416E+01  1.00UEi02 1 .664E102  
TDosEiti: o . n o u ~ + o n  n.oonE+oo n .oooE+oo  o . u o n ~ + n o  n.onoE+no 1.556~-12 1.5:5~-12 2 . 5 6 3 ~ - 3 0  

n i t ) :  o . a n o ~ + o o  o.oooEioo o . o o u ~ + o a  o . n o o ~ + o o  o . n o o ~ + o n  6.223~-14 6.1no~-14 i . n ~ 5 ~ - i i  
OMaximum TDOSElt): 2.563E-10 mrem/yr at t = 1 6 6 . 4  0 . 3  years 
n 

3 . u n n ~ i o z  i.nno~io3 
2.108E-IO 6 . 8 0 9 E - 1 1  
8.431E-12 2.124E-12 

T o t a l  Dose C o n t r i b u t i o n s  TDOSE(i,p, t) f o r  I n d i v i d u a l  R a d i o n a c l i d e s  ( i )  a n d  Pa thways  lp) 
A S  rnremlyr a n d  F r a c t i o n  Of T o t a l  Dose At t = 1.664EcOZ years 

0 W a t e r  Independent Pathways (Inhalation e x c l u d e s  radon1 
0 Ground Inhalation Radon  Plant M e a t  M i l k  S o i l  

Radio- 
N u c l i d e  mrem/yr  f r a c t .  mrernlyr f r a c t .  m r e m / y r  f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  rnrem/yr fract. rnrernlyr f r a c t .  
Nuclide 

Am-241 O.OUOE+OO o.oo00 a.nooE+oa O . O O D D  O . O O O E + O U  n .oono ~ . O O O E + U O  n.onoo o .nunEtoo o . u n o o  n.onoE+oo o.oooo o.oooEioo n.onoo 
~ ~ - 2 3 8  n.onoE+no n . o n o n  o .unnE+oo  o.nnon o.nooE+oo 0.0000 o . o o n ~ + n n  u.ooun n.onoE+on o . u n o o  n .onoE+oo  o .onoo  n .onoE+oo  o . n o n o  
eu-239 n . u n o E t o n  o .ooun  n.nooE+ou o.oooo u.nooE+oo o . o o n o  n.onnE+oa o.0000 n.oooE+no o .ooun  o.oouE+on n .onoo  o . n n o ~ + o o  o .oonn  
PU-241  O.OOOE+OO o.noon n.oouE+oo o . u o u n  O.OOOE+OO o.onno n .onoE+oo  n . u o o o  n.oonE+on u.ouoo o.anoE+ao o . o D o n  o . n o o ~ + o n  n.nuno 

Total n.onoE+ou o . o o u n  u . n o o ~ + o o  o.oono n.nnoE+oo o.oooo O . O O O E + O ~  o.ooun n.onnE+no ~ . n o o n  o .oooE+on o.ooou o . n o o ~ + o o  ~ . n o o n  
--- - -  - -- - 

0 
Total Dose Contributions T D O S E i l , p , t l  f o r  I n d i v i d u a l  Radionuclides ( 1 1  and P a t h w a y s  lpl 

AS rn rem/yr  and Fraction o f  Total Dose At t = 1.664E102 years 
Water Dependent Pathways U 

0 water f i s h  Radon P l a n t  M e a t  M i l k  All Pathways- 
Radio- 
N u c l i d e  m r e m / y r  f r a c t .  mrern/yr fract. rnremlyr f r a c t .  mrem/yr iract. mrem/yr f r a c t .  rnrem/yr  f r a c t .  mrem/yr f r a c t .  
N u c l i d e  

Am-241 1.239~-10 0.4833 1.269~-10 0.4946 a.oonE+uo o . o o o n  n .uuuE+nn u.oooo O.OUOE+OO o . n n o u  n.nnoE+oo o .oonn  2.sniE-io 0 . 9 1 7 4  
~ ~ - 2 3 8  7.403~-13 0.0029 1.568~-13 0 . 0 0 0 6  o.oonE+no o . a o o o  O.OOOE+OO o.ouoo n .nnoE+oo  o.oouu o . n o o E + o n  u.oooo 8.971~-13 0 . 0 0 3 5  
~ ~ - 2 3 9  2.093~-14 o.ooo1 4.498~-15 o . n n o o  O.OOOE+OO o . o u n o  o . o n u ~ + o u  o.oooo O.OOOE+OO o.noon o . o u n ~ + o o  n . o n o n  2.543~-14 n.oon1 
~ ~ - 2 4 1  2.349~-12 0.0092 2 . 4 0 4 ~ - 1 2  0.0094 a.oooE+on o.0000 o . o o o ~ + n o  n . n o o o  o . o u m t n n  u . n o o o  o.oanE+oa o.oooa 4 . ~ 5 3 ~ - 1 2  0.0185 

Total 1.270~-10 0.4954 1.294~-10 0 . 5 0 4 6  o . o o o ~ + o n  o . o n n o  O.OOOE+OO o.ooon o . o o o ~ + o o  3.0000 o . o o o ~ + n o  o.oooo 2.563~-10 1 . o o n o  
- =_ - - -  

O'Sum of all water independent and dependent p a t h w a y s .  
IRESRAD, V e r s i o n  6 . 3  T i i  L i m i t  = 180 d a y s  lll30/2U07 1 2 : O U  Page 13 
Summary : J N - 4  D r a i n p i p e   rea ~ecreatlonist (Aqua t i c  P a t h w a y s )  
F i l e  : r e c r e a t l o n a l _ ~ N - 4 _ d r a l n p l p e _ a q u d t i c - ~ ~ t h ~ ~ ~ ~ . ~ ~ d  

V 
D1 

Total Dose Contributions TDOSFll,p,t) f o r  I n d i v i d u a l  Radionuclides li) a n d  Pathways ( p l  
AS mrem/yr a n d  Fraction of Total Dose At t = 0.0UOEtU0 y e a r s  % - * 

4 



0 
0 Ground 

Radlc- 
Nuclide mrrmlyr fract. 

Am-241 a.000~+00 o.oooo 
P2-238  0.000Ei00 0.0000 
P u - 2 3 9  0 . 0 0 0 E i 0 0  0.0000 
Pu-241 0.000Et00 0.0000 

Total 0.000Et00 0.0000 
- 

0 

rnrem/yr  fract. 

0.000Ei00 0.0000 
O.OOOEi00 0.0000 
0.000Ei00 0.0000 
0.000EiOO 0.0000 

0.000Ei00 0.0000 
- 

r Independent Pathways (Inhalation excludes radon) 
Radon Plant Meat 

rnrerniyc fract. mremlyr fract. mrem/yr  fract. 

0.000Ei00 0.0000 0.000€+00 0.0000 0.000Ei00 0.0000 
0.000Et00 0.0000 0.00OEi00 0.0000 0.00OEiOO 0.0000 
0.0OOE100 0.0000 0.000Ei00 0.0003 0.000E+00 0.0000 
0.000Ei00 0.0000 0.)00E+00 0.0000 0.000E100 0.0000 

0.000E+00 0.0000 0 . 0 0 0 E t 0 0  0.0000 0.000EiOO 0.0000 
- _I .- 

Milk 

m r e m l y r  f r a c t .  

0.000Et00 0.0000 
0.000Ei00 0.0000 
0.000Ei00 0.0000 
0.000E1-00 0.0000 

U.OOOEi00 0.0000 

Total Dose contributions TUOSE(i,p,ti for Individual Radionuclides (i) and Pathways (pl 
As mremiyr and Fraction Of Total Dose A t  t = 0.0OOEi00 years 

0 Water Dependent Pathways 
0 water Fish Radon P l a n t  Meat 
Radio- 
Nuclide mremlyr  fract. mrem/yr fract. mremlyr f r a c t .  mrerniyr iract. mrem/yr fract. 

km-241  O.O00E+00 0.0000 0.000Et00 0.0000 O.UOOE1-00 0.0000 0.000Et00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Pu-238 0.000E+00 0.0000 0.000Et00 0.0000 0.000EiOO 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 
Pu-239 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 D.OOOEi00 0.0000 
Pu-241 0.000Ei00 0.0000 O.OOOE+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 

Total 0.000Et00 0.0000 0.000EiOO 0.0000 0.000Ei00 0.0000 0.000E+OO 0.0000 0.000Et00 0.0000 
__ - - 

O'Surn of all water independent and dependent pathways. 
IRESRAD, Version 6.3 T b  L i m i t  = 180 days 1 1 / 3 0 / 2 0 0 7  12:OO Page 14 
Summary : JN-4 Drainpipe A r e a  Recreationist (Aquatic Pathways) 
File : recreational_JN-4~drainplpe_aquaticpathway~.~~d 

Milk 

mremlyc fract. 

0.000Ei00 0.0000 
0.0OOEiOO 0.0000 
O.OOOEiO0 0.0000 
0 . 0 0 0 E i 0 0  0.0000 

0 . 0 0 0 E t 0 0  0.0000 
- 

0 
0 Ground 
Radio- 
Nuclide mremiyr f r a c t .  

Total Dose Contributions TDOSE(i,p,t) fo r  Individual Radionuclides ( i )  and Pathways (pi 
AS mrern/yr and Fraction of Total Dose A t  t = 1.000Et00 years 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant 

rnrem/yr fract. mrern/yr fract. mrern/yr  f r a c t .  

T o t a l  0.000Ei00 0,0000 
0 

Meat 

mrern/yr fract. 

0.00OEIOO 0.0000 
O.OQOE+OO 0.0000 
0.000EiOD 0.0000 
0.00OE+00 0.0000 

so11 

mremlyr fract. 

0.000Et00 0.0000 
0.000Ei00 0.0000 
0.000Ei00 0.3000 
0.000Ei00 0.0000 

0.000Et00 0.0000 

All Pathways' 

mrernlyr f i a c c .  

0.000Et00 0.0000 
0.000E+00 0.0000 
0.000Ei00 0.0000 
0.000Et00 0,0000 

0.000Ei00 0.0000 
P -_ 

Milk Soil 

mrem/yr fract. mremlyr f r a c r .  

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

. .  . . . . .  . . .  
0.00OEt00 0.0000 0.000Et00 0.0000 

U.OUOE+OO 0.0000 0.000Ei00 0.0000 

Total Dose Contributions TU0SEli.p. ti for Individual Radionuclides (1) and P a t h u a y s  (p) 
As mremlyr and Fraction of Total Dose At t = 1.000Et00 y e a r s  

0 Water  Dependent Pathways 
0 water Fish RadO" Plant Meat M i l k  A l l  Pathways '  

Radio- 
Nuclide m r e m i y r  fract. mrern/yr fract. mrernlyr iract. rnrernlyr f r a c t .  mrem/yr fract. mrernlyr f r a c t .  mremiyr  fract. 2 

% - 
m 
50 



A m - 2 4 1  0.000Et00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.OOOEtOO 0.0000 0.000E+OO 0.0000 0.000Ei00 3.0000 0.000Ei30 0.0000 

Pu-239 0.000Et00 0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 O.OOOEiO0 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 
Pu-241 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.000Ei00 0,0000 0.000E+00 0.0000 0.000Et00 0.0003 

Total 0.000Ei00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OEtO0 0.0000 0.000E+00 0.0000 0.000Ei00 0.0003 

7u-238 O.OOOE+OO 3.0000 O.OOOE+OO o.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.00~0 O.OOOE+OO o.0000 O.OOOE+OO 0.0000 O.OOOE+QO o.onoo 

- - - 
O'Sum of a l l  water independent and dependent pathways. 
I R E S R A D ,  Version 6.3 T* Limit = 180 d a y s  11/30/2007 12:00 Page 1 5  
Summary : 113-4 Drainpipe Area Recreatronist (Aquatic P a t h w a y s )  
F i l e  : recreational_jN-4~drainplpe_aquatlcpathway~.~~d 

Total Dose Contributions TDOSE!i,p,t) for Individual Radlonuclides !i) a n d  Pathways !PI 

0 
0 Ground 
Radio- 
Nuclide mrem/yr fract. 

Rm-241 O.000Es00 0.0000 
Pu-238 0.000Ei00 0.0000 
Pu-239 0.000E+00 0.0000 
Pu-241 0.000Ei00 0.0000 

Total 0.000Ei00 0.0000 
n 

A 5  rnrernfyr and Fraction O f  Total DOSe A! t = 3.000Ei00 years 
Water Independent Pathwavs ilnhalation excludes radon1 

Inhalation 

rnrernlyr f r a c t .  

0.000EiOO 0. O O O C  
0.00OEi00 0.0000 
O.OODEt00 0.0000 
0.000Ei00 0.0000 

0.000Ei00 0.0000 
-- 

Radon 

m r e m f y r  fract. 

0.000Ei00 0.0000 
0.000EiO0 0.0000 
0.000EiO0 0.0000 
0.000EiOO 0.0000 

0.000Ei00 0.0000 
- 

P l a n t  

mrem/yr f r a c t .  

0.000Ei00 0.0000 
0.000E+OO 0.0000 
0.000EiOO 0.0000 
0.000Et00 0.0000 

0.000E+00 0.0000 

Meat 

m r e m / y r  fract. 

0.000E+00 0.0000 
0.000Et00 0.0000 
0.000E+OO 0.0000 
0.000Ei00 0.0000 

0.000Et00 0.0000 

Milk Soil 

m r e m / y r  fract. 

0.000Ei00 0.0000 
0.000Et00 0.0000 
0.000Ei00 0.0000 
0.000€+00 0.0000 

m r e m / y r  fract. 
~~ 

0.000Ei00 0.0000 
O.OOOE+OO 0.0000 
0.000Ei00 0.0000 
0.OOOE+00 0.0000 

0.000E+00 0.0000 Q.OOOE+00 0.0000 

Total Dose contributions TDOSE(1,p.t) for Individual Radionuclides !i) and Pathways lp) 
A 5  mrem/yr and Fraction O f  T o t a l  Dose At t = 3.000Ei00 y e a r s  

0 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide mrem/yr fract. mremfyr f r a c t .  m r e m / y r  fract. m r e m / y r  tract. m r e m / y r  fract. 

Am-241 0.0OOEt00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0,0000 

Pu-239 0.00OE+00 0.0000 0.000E+00 0.0000 0.000EtOO 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 
Pu-241  0.000Et00 0.0000 0.000Et00 0.0000 0.000E+O0 0.0000 0.000F+00 0.0000 O.OOOEiO0 0.0000 

T o t a l  0.000Ei00 3.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00OE+00 0.0000 0.0OOEIOO 0.0000 

P U - Z ~ ~  O.OOOE+OO o.0000 O.OOOE+OO o.0000 O.OOOE+OO o.oooo O . O O O E + O C  0.0000 0.000Ei00 O.DODO 

- - - - 
O'Surn of a l l  water independent and dependent pathways. 
1RESRAD. Version 6 . 3  T% Limit = 180 days 11/30/2001 12:00 Page 16 
Summary : J N - 4  Drainpipe Area Recreatlonist !Aquatic Pathways) 
F l l e  : recreational~sN~4_drainpipeaquatic_pathway~.~~d 

Milk All Pathways- 

mrern/yr fract. 

0.00OEi00 0.0000 
0.000Et00 0.0000 
0.000Ei00 0.0000 
O.OOOEt00 0.0000 

mrern/yr fract. 

0.000Ei00 0.0000 
0.000Et00 0.0000 
0.000Ei00 0.0000 
0.000Ei00 0.0000 

0.000Et00 0.0000 0 . 0 0 0 E + 0 0  0.0000 

S O 1 1  

Total Dose Contributions TDOSE(l,p,t) f o r  Individual Radionuclides li) and Pathways (p) 
AS rnrem/yr and F r a c t i o n  o f  T o t a l  Dose At t = 1.000Ei01 years  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nucllde mrem/yr  tract. mrem/yr fract. mrem/yr  fract. mrem/yr iract. mrem/yr tract. mrern/yr  tract. 2 

% ~ ~ - 2 4 1  O . O O Q E + O O  o.oooo Q . O O Q E + O O  o.0000 Q.O~OE+OO o.oooo O.OOOE+OO o.0000 O.OOOE+OO o.oooo o.ooo~+ao o.0000 - 
m 
\o 

mrernlyr fract. 

0.000€+00 0.0000 



~ ~ - 2 3 8  n . o o n E t o n  0.0000 o . o n o ~ t n n  o . n o o o  ~ . O O O E + O O  o . o o n o  n.nnoE+nn o.oooo o . o o o ~ t o n  o .nono  o . o o o ~ + n o  o . n n o o  
~u-239 O.OOOE+OO 0.0000 o.oouE+nn o .nooo  ~ . O O O E + O O  0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o . o n n o  o . o o n ~ + o a  o.nooo 
pu-241 ~ . O ~ O E + O O  o . o o n o  O . ~ O O E + O O  n .oooo  o.ooo~+oo o.0000 O.ODOE+OO o . o n o o  o.nonE+no o . o o o n  n . o n n t + o o  o . o n o o  

~ o t a i  n . o o o ~ + ~ ~  o.oooo o . o o o ~ + o n  o .noon  o . n o n ~ t o n  o .nooo  o . n o o ~ + o o  3 .0000  o . o n n ~ + o o  o . o n o o  o.ooo~+oo o . o n o n  
-= - 

0 
Total Dose Contributions TDOSE(i,p,tl for Individual Radionuclides ( i )  and Pathways ip) 

A5 mremlyr and Fraction of Total Dose At t = 1.000Ei01 yea:$ 
0 Water Dependerit Pathways 
0 water  Fish Radon Plant Meat Milk 
Radio- 
Nuclide mremfyr fract. m r e m / y r  fract. mrem/yr fract. mremlyr fract. mremlyr fract. rnrernlyr fract. 

m - 2 4 1  o . n o m + n o  n . c n o o  o . n o o ~ + o o  o.oooo o . n o o ~ + o n  n . o o o n  0 . o o n ~ t n n  o .onoo  n.oonE+oo n.onoo o . o o o ~ + n o  o . n o o n  
Pu-238 o . o c n ~ t o n  o .nooo  o.ooo~to0 o . n n o o  ~ . O O O E + O O  0.0000 O.OOOE+OC o.onoo O . ~ O O E + O ~  o.oooo o . n n o ~ + o o  n . o o o o  
PU-239 o . n o n ~ + o o  o.oono ~ . O O O E + O O  o .noon  ~ . O O ~ E + O O  o.oooo o . n o o ~ + o o  o.oooo n .oonE+nn  o.oonn a.oooEtao 0.0000 
PU-Z~I O.OOOE+OO 0.0000 O.O@OE+OO o.oooo o.oooE+no n . o o n o  o.onoEtoo n . o n o o  o.nnoE+oo n . o o o o  O.OOOE+OO o .noon  

Total O.OOOE+OO o.nono o . o n o ~ + n o  o.nnno o.oonE+oo o.nooo o . n o o ~ + o o  o .oono  n .oooE+no  o.oooo o . n o o ~ t n o  o.oooo 
- - 

O-Sum of all water Independent and dependent pathways. 
iREsmn,  version 6.3 Th Limit = 1 8 0  d a y s  i i / 3 n / z o o 7  i 2 : o o  page 11 

Slimmary : 3N-4 Drainpipe A r e a  Recrealionist (Aquatic Pathways) 
File : recreational~jN-4~drainpipe_aquatic_pathway*.*~d 

Total Dose Contributions TDOSE (i,p, t) for Individual Radionuclides ( 1 1  and Pathways ( p )  
As mremlyr and F r a c t i o n  of Total Dose A I  t = 3.000Ei01 y e a r s  

n Water Independent Pathway3 (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide mremlyr fract. mremlyr fract. m r e m / y r  fract. mremlyr fract. mremlyr fract. mremlyr fract. 

Am-241 ~ . O O O E + O O  o.nono o . o o o ~ + n o  o .0000  o . o n o ~ + o o  o .onoo  O.OO~E+OO o.oooo D . O ~ O E + O O  o .ooon  o . n o m + o o  o . o n o o  
PU-238 O.OOOE+OO o . o n o o  O.~OOE+OO n . o o o o  o .oonE+on  o . o o o n  n . o o o E t o o  0.0000 n.oonE+no o . o o o o  a.aoo~+oo o.oooo 
~ ~ - 2 3 9  n.onoE+nn o.nnan ~ . O O O E + U O  0.0000 a.oooE+no o . o o n o  n .oonE+oo  n .onoo  n . 0 0 0 ~ i o o  0.0000 o.onoE+nn o.oono 
Pu-241 n.nooE+oo n . o o o o  n.onoE+no o.oooo o . o o o ~ + o n  o.nnon o . n o a ~ + a o  o.ocoo O.OOOE+OO o.nono o . n o o ~ t o o  n . 0 0 0 0  

Total n.onoE+no o.nonn o.nonE+an o.0000 O.OOOE+DO o.onuo n.nooE+oo o.oooo n.oooE+on 0.0000 a . o n o ~ + o o  n . o o n n  
- -- - - 
0 

Total Dose Contributions TDOSE l i , p ,  t) for Individual Radionuclides (11 and Pzthways (PI 
R S  m r e m / y r  a n d  Fraction of Total Dose At t = 3.000Et01 years  

0 Water Dependent Pathways 
0 water Fish Radon P l a n t  Meat Milk 
Radio- 
Nuclide mremfyr fract. mrem/yr fract. mrem/yr fract. m r e m / y r  fract. mremlyr fract. mremlyr fract. 

Am-241 0.030Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  O.000Et00 0.0006 0.000EiO0 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 
~ ~ - 2 3 8  o . o o n ~ + o o  0.0000 u . n o n ~ + o n  o . n o n o  O . ~ O O E + Q O  o.oooo n . n o n w n n  n ~ n n n n  n . f l r m + n n  n.onon n nnnF,+nn n ~ n n n r i  . ~ ~~ ~. ~ . ~ ~ . ~  .. . ~ ~ . ~ .  .~ ...... 
~ ~ - 2 3 9  0 . 0 n m i o a  o.0000 O . O O O E + O C I  0.0300 o . o o o ~ + o n  o.onoo o . n n o ~ + o o  0.0000 n . o o o ~ + o o  o . 0 0 0 0  o . n n n ~ + o o  o .ooon  

2 ~ ~ - 2 4 1  O.OOOE+OO o . o n o o  o.ooo~too o.oooo O . O O ~ E + O ~  n .oooo  O . O ~ O E + ~ O  O.OOQO U.OOOE+OO o.nono o . n o o ~ + o o  o . o n n o  - - -- - - 
Total n.oooE+oo 0.0003 ~ . O O O E + O O  o.oono o.onoE+oo o . o n o n  O . O O I J E + O O  o . n o o n  ~ . o o o ~ + o n  0.0000 O . Q ~ O E + O O  o . o o n o  % - 

iD 
0 

0.000Et00 0.0000 
0.000EiO0 0.0200 
o . o o o ~ + o o  n . o o o o  - 
0.000Ei00 0.0000 

A l l  Pathways, 

mremlyr fract. 

n.oooEto0 n.noon 
o.nonE+nn o . o n o o  

n . o o o E + n o  o . o o n o  

o.oaos+oo o.oooo 

0.000Ei00 0 .0000  

- 

Sail 

m r e m l y r  fract. 

All Pathways‘ 

mrem/yr fract. 



O*Sum of all water independent and dependent pathways. 
lRESmD,  Version 6.3 T', L i m i t  = 1 8 0  days 11/3n/zno7 12:oo page 18 

Summary : JN-4 Drainpipe Area RecreatlOniSt I A q u a t l c  Pathways) 
File : recreational~JN-4~dralnpipeaquatlcpathways.=~d 

Total Dose Contributions TDOSEIi,p,t) for Individual Itadlonuclides Ill a n d  PathMays lpl 
A S  m r e m / y i  and Fraction of Total Dose At t = 9.476Ei01 years 

0 Water Independent fathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr fract. mrem/yr f r a c t .  mrem/yr fract. mrem/yr fract. rn rem/yr  fract. mrem/yr  fract. 

~ m - 2 4 1  o . n n o ~ + o o  o.oooo o . o o o ~ + n o  o .onnn n.nonE+nn n.nnnn n.nnni.+nn n.nnnn n - n n n c t n n  o.nnnn n.nnnf+nn n.nnnn 
~ ~. ~~~.~~ ~. ~ ~ . . ~ ~  .. ~ ~ . . ~ .  .. ~ ~ . . ~ ~  

~ ~ - 2 3 8  o .oonE+oo  n . o o o o  o.oooEton o .nooo  n.nooE+oo n . n n o o  o . o o n ~ + o o  n . 0 0 0 0  O.OOOE+~O o.oooo O.~OOE+OO o.oooo 
Pu-239 n.oooE+oo o.onoo o . o n o ~ + o o  o . o n o o  o . o o o ~ t n n  n.onoo o . o o o ~ + o n  n . o o n o  o.ooo~+oo o.noon O.OOOE+OO o.oooo 
P u - 2 4 1  o.oonE+on o.oooo o.nooE+nn o.onon o.nooE+oo o . n o o n  O.OOOE+OO o.noon n.nnoE+oo n .onoo o . o o n ~ + n o  n . 0 0 0 0  - - 
Total o . o o o ~ + o n  o.nnno o . n n n ~ + o n  0.0000 o.nonE+oo o . o o o n  o.ooo~+nn o .oonn  o . o o n ~ + n o  0.0000 n.onoE+oo o.nnon 

0 
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (pi 

A S  mrem/yr and Fraction Of Total Dose At t = 9 . 4 7 6 E i 0 1  years 
0 Water Dependent Pathways 
0 water Fish Radon Plant Meat Milk 
Radio- 
Nuclide mrem/yr fract. m r e m l y r  fract. m r e m / y r  fract. mrem/yr fract. mrern/yr fract. mrem/yr fract. 

~ ~ - 2 4 1  1.58n~-ii o . o o 1 n  3.343-16 0.0002 o . o o o ~ + n o  n.nnon n.nnnE+nn n.nnnn n.nnnx+nn n.onnn n.nnnx+nn n.nnnn ~~~.~~ . ~ ~ . -  ~. ~ ~ . . . ~  .. ~ ~ . . . ~  .. ~ ~ . . . ~  
pu-238 i.262~-12 0 . 8 1 1 2  2.672E-13 0 . 1 7 1 8  o . o o o E + o n  o.oooo o . n o n ~ + o n  n . 0 0 0 0  n .nonE+no  o.oooo n.onoE+oo o.oooo 
Pu-239 2.026~-14 0.0130 4 . 3 0 2 ~ - 1 5  0.0028 n.nnoE+on n . o o o n  o . o n o ~ t o o  o .nnon n.nnoE+oo o . o n o o  o . n o o ~ + o o  0.0000 
pu-241 1.237~-17 n .oooo  2.617~-18 n . n o o o  o.oooE+nn n . o o o n  o . o n o ~ + o n  n . o n o o  o . o o n ~ + o o  o.oooo o . n n n ~ + n o  o . o o o n  

= - - - 
Total i.z84~-12 0 . 8 2 5 2  2 . 7 1 9 ~ - 1 3  0.1748 o.nnoE+no n .onoo ~.OOOE+OO n . 0 0 0 0  n.oooE+oo o .ooon  n .oooE+on o . o o o n  

O'Sum of all water independent and dependent pathways. 
1RESRAD. Version 6.3 T% Limit = 180 days ii/3n/znoi 12:oo page 19 
Summary : JN-4 Drainpipe A r e a  Recreationist (Aquatic Pathways) 
File ; recreational_JN-4_drainplpeaquatic_pathw~y~.~~d 

Total Dose Contributions TDOSE(i,p,t) for Indivldual Radionuclldes l i )  and Pathways IP) 
As mrern/yr a n d  Fraction of Total Dose At t = 1.000fi02 y e a r s  

0 Water Independent Pathways (Inhalation excl'ldes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide mramlyr iract. m r e d y r  f r a c t .  mremlyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

~ ~ - 2 4 1  o . o n n ~ + o o  o . n o o o  o . o o x + n o  o .nono  o.nooE+an o.oooo O.OOOE+OO o.0000 o.oooE+nn n.noon n .oooE+oo  o .oonn  
~"-238 o . o o o ~ + o o  n . o o n n  o . o o o ~ + o n  o . o o o n  n . n o n E + o o  o . o n o o  o . o n o ~ + n n  @ . o n 0 0  o . o o o ~ + o n  u . n o o o  n.onnEro3 c . o o o n  
~ " - 2 3 9  o . o o o ~ + o n  n .0000  o . n n o ~ + n o  o.oooo o.noo~+oo o . o n o o  0 . 3 n o ~ i 3 o  n . n o o o  o . o n o ~ + o o  o . o o o o  O.OOOE+OO o.oooo 
T" -241  o.ooo~+oo o.ouoo a . n o o ~ + o n  o.0000 o . o n o ~ + n o  n . o o o o  ~.OOOE+OO n . n o o o  o . o o a ~ + n o  n . o o n o  n.onaE+on o.0000 

T o t a l  o . o o o ~ + n o  o.oooo O . W ~ E + ~ O  o.oooo O.OOOE+OO o.nDnn o . u o n ~ + n n  n . 0 0 0 0  n.oonE+no n . o o n o  o . n o o E + o n  o.onno 
W = - 
rL 

O R - 
9 - 

so11 

mrern/yr iract. 

A l l  Pathways-  

mrem/yr  fract. 

i . g i a - 1 5  o . n n i z  

i.499~-ii o . o o n n  

1.52%-12 0.9833 
2.456E-14 0.0158 

S o i l  

mrem/yr f r a c t .  

n .onnE+oo  0 .0300  

o . o o a E t n o  o.oooo 

0.000Ei00 0.0030 
0.000E+00 0.0000 

0.300E+03 0.0000 



Total Dose Contributions TDOSE(i,p,ti for Individual Xadlonuclides (I! and Pathways (p! 
AS mrern/yr and Fraction of T o t a l  Dose At t = 1.000Ei02 y e a r s  

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i 1  k 
Radio- 
Nuclide m r e m / y r  fract. rnrem/yr fract. mrem/yr fract. m r e m / y r  fract. rnrem/yr fract. mrem/yr  fract. 

~ _ _  
~m-241 2 . 0 4 1 ~ ~ 1 5  0.0013 4.319~-:6 o . o n o 3  ~ . O O O E + O Q  o.oooo o.ooo~ton 0.0300 n.oooE+no o.oooo n.003Eio0 O.OOOO 
pu-238 :.236~-:2 0.8:03 ~.6iis-i3 0 . 1 1 1 6  O.OOOE+OD o . n n o o  o . n o n ~ + n o  o . 0 0 0 0  3 . n o o ~ i o o  o . n o o o  o . o o n ~ + n o  n . 0 0 0 0  

pu-241 1.874~-1i o.oooo 3.965~-18 O.OIIDD o . o o n ~ + n o  o.0000 o.onoE+no n . o n o o  ~.OOOE+OO o.oooo o.ono~+ao o . o n o o  

Total i.z58~-12 0.8252 2.665~-13 0.1748 ~ . o o ~ E + ~ o  o . o o n o  O.OOOE+OO o . o o o n  O.OOOE+OO o . o o o n  o.oooE+on 0.0000 

Pu-239 2.062E-14 0.0135 4.383E-15 0.0029 0.000Ei00 0.0030 0.000Ei00 0 . 0 0 0 0  0.000Et00 0 . 0 0 0 0  0.000EiOO 0.0000 

__c - - - 
O'Sum of all water independent and dependent pathways. 
1RESRAD. Version 6.3 T'i Limit = 180 days 11/30/2007 12:00 Page 20 
Summary : JN-4 Drainpipe Area Recreationist fAquatlc Pathways) 
F i l e  : r e c r e a t i o n a l ~ S N ~ 4 _ d r a i n p i p e a q u a t i c p a t h w a y s . ~ ~ d  

Total Dose Contributions TDOSE(;,p,tJ for Individual Radionuclides fi) a n d  Pathways (p) 
AS m r e m l y r  and Fraction of Total Dose A t  t = 1.664Ei02 years  

0 Water Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Milk 
Radio- 
Nuclide m r e m f y r  fract. mrem/yr  fract. mrern/yr fract. m r e m f y r  fract. m r e d y r  f r a c t .  mrem/yr fract. 

Rm-241 0.000€+00 0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 0.00OEi00 0.0000 O.O00E+OO 0 . 0 0 0 0  
Pu-238 0.000Ei00 0.0000 0.000Ec00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  0.000Ei00 0.0000 
~"-239 O.OOOE+OO o . o n o o  o.ooo~too o.oooo o.noo~+on n . o o o o  O.OOOE+OO o.oooo O.OOOE+DO D . O O O D  
Pu-241 0 . 0 0 0 E t 0 0  0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 0.000Ei00 0 . 0 0 0 0  0.000Et00 0,0000 - - 
T o t a l  O . O O O E + O O  0.0000 o . o n o ~ t o o  o.0000 O.OOOE+OO o . o o n o  O.OOOE+OO 0.0000 O.OQOE+QO o.0000 
0 

Total Dose Contributions TDOSE(i,p,ti for Individual Radionuclides l i !  and 
AS mrern/yr and F r a c t i o n  of T o t a l  Close At t ~ 1.664Et02 years 

0 Water Dependent Pathways 
0 water Fish Radon Plant Meat 
Radio- 
Nuclide mrern/yr fract. mremfyr fract. miernlyr fract. mremlyr fract. mrem/yr fract. 

Am-241 1 . 2 3 9 E - 1 0  0.4833 1.268E-10 0 . 4 9 4 6  0.00OE+OO 0.0000 0.00CIEi00 0,0000 0.000Ei00 0.0000 
Pu-238 7.403E-13 0.0029 1.568E-13 0 . 0 0 0 6  D.OOOEi00 0 . 0 0 0 0  0.000Ei00 0 .0000  0.000E+00 0,0000 
~ . ~ - 2 3 9  2.093~-14 0.000: 4.498~-15 o.oooo O.OOOE+OO O . D O O O  o . n o o ~ i 0 0  o.oooo ~ . o o o ~ t o n  o.0000 
pU-24: 2.349~-12 0 . 0 0 9 2  2.404~-12 0.3094 o . n o o ~ + o o  n . 3 n o n  n . o n ~ ~ + o o  n .0300  o . o n o ~ + n o  o.0000 

Total :.27n~-:o 0.4954 1.244~-1n n.5046 O.OOOE+OO o . n n o o  o . n o o ~ + o o  o.0000 O.OOOE+OO n . n o o o  
O'Sum of a l l  water independent a n d  dependent pathways. 
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Summary  : 3 - 4  Drainpipe A r e a  ReCreatlOn1St (Aquatic Pathways1 
F i l e  : i e c r e a t i 0 n a l _ J N - 4 ~ d r a l n p i p e a q u a t i c p a r h w a y ~ . ~ ~ d  

0.000Et00 0.0000 

0.000E+00 0.0000 
O.OOOE+OO o . o o o n  

o.oooE+no o.oooo 

0.000Ei00 0.0000 

Pathways (pJ 

Milk 

All Pathways* 

m r e d y r  fract. 

1.497~-:2 n . 9 8 7 n  
2.413E-15 0.0016 

~~ 

2.500E-14 0.0164 
L.Z?IE-I~ o . n o o o  - 
1.525E-12 1.0000 

Soil 

mrem/yr f r a c t .  

0.000Ei00 0.0000 
n.nooE+oo 0.0003 
O.OOOE+OO n . o n n o  
n.onoE+oo o . n o o o  

0.000Ei00 0.0000 

All Pathways" 

mremlyr fract. 

O.UOOE+OO 0.0000 

0.000E+00 0.0000 
0.000Et00 0.0000 

n.onoEto0 o . n o n o  

- 
n.onoe+on o.oooo 

mrem/yr fract. 

2.50lE-10 0.9779 
8.971E-13 0.0035 

4.753E-12 0.0185 
2.543~-:4 o . o n n 1  

2 . 5 6 3 ~ - 1 0  l.3300 

- Total rose Contributions TD0SEIi.p.t) for  Individual Radionuclides ( < I  a n d  Pathways ( y )  
;o, 



A S  mrenlyr and fraction of  Total Dose At t = 3.000E+02 years 
a Water Independent P a t h w a y s  (inhalation excludes r adon)  
0 Ground I n h a l a t i o n  Radon Plant Meat Milk 
Kadio- 
Nuclide rnrem/yr fract. mrem/yr fract. m r e m / y r  f r a c t .  rnrem/yr fract. rnrern/yr fract. rnrern/yr fract. 

Am-241 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.00OEt00 0.0000 0.000Ei00 0.0000 0.000E100 0.0000 0.000Et30 0.0000 

Pu-239  0.000Ei00 3.0000 0.000Ei00 0,0000 0.000Et00 0.0000 0.000Ei00 0.0000 0.000EiOU 0.0000 0 . 0 0 0 E i 0 0  0.0000 
Pu-238 0.000Ei00 0.0000 0.000E+00 0.0000 0.0005t03 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E100 0.0000 

Pu-241 0.000Er00 0.0300 0.000Ei03 0.0003 0 . 0 0 0 E i 0 0  0.0000 0.000Et00 0.0000 0.000Ei00 0.0000 @.000E+OO 0.0000 

T o t a l  0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 O.OOOE+DO 0.ODDD U.OOOEt00 0.0000 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 
-_==- - 3= 

0 
Total Dose Contributions TDOSEi1.p. tt  f a r  Individual Radionuclides (11 and Pathways (PI 

As mrem/yr a n d  FraCtlOn of Total Dose A t  t = 3.000E+O2 y e a r s  
0 Water Dependent P a t h w a y s  
0 water Fish Radon Plant Meat Milk 
Radio- 
~ u c l i d e  m r e m l y r  fract. mrerniyr fract. rnrem/yr fract. mrem/yr fract. mrern/yr fract. m r e m / y r  fract. 

___ 
Am-241 1.016E-10 0.4821 1.040E-10 0.4934 0.000E+00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0.000EiOO 0.0000 0.000E+00 0.0000 
Pu-238 2.536E-13 0.0012 5.3lRE-14 0.0003 0.000Ei00 U.0000 0 . 0 0 0 E i 0 0  0.0000 0.000Ei00 0.0000 0.000Et00 0.0000 
Pu-239  2.090E-14 0.0001 4.59ZE-15 0.0000 0.000E+00 0.0000 0.000EiOO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Pu-241 2.383E-12 0.0113 2.439E-12 0.0116 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 

Total 1 . 0 4 3 E - 1 0  0.4941 1.065E-10 0.5053 0.000Et00 0.0000 0.000Ei00 0.0000 0.000Ei00 0.0000 0.00DEi00 0.0000 
---- - - - _= 

0*Surn of all water independent and dependent pathways. 
IRESRAD, Version 6.3 T* L i m i t  = 180 d a y s  11/30/2007 12:00 Page 22 
Summary : JN-4 Drainpipe Area Kecreationist (Aquatic Pathwayj) 
F i l e  : recreatianal~JN-4-dralnpipe-aquaticgathways.rad 

Total Dose Contributions TDOSE (1,~. t )  for Individual Radionuclides (1) and Pathways ipl 
AS mrem/yr  and Fraction of Total Dose At t = 1 . 0 0 0 E i 0 3  years  

0 Water Independent Pathways IInhalation excludes radon1 
0 Ground Inhalation Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr fract. m r e d y r  fract. mrem/yr fract. rnrern/yr fract. mremfyr f r a c t .  m r e m / y r  fract. 

Am-241 0.000E+00 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.00OEI00 0.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 E i 0 0  0.0000 
P , ~ - ~ I H  n~o00~+0;1 0.0000 o.ooo~t00 0.0000 o . n n n ~ + n o  0.0003 O . D O D E + ~ O  u.u?oo o . o o o ~ + n n  n.nooo o . o m ~ + n n  n . o o o o  ~~~~~ ~~ ~ ~ ~ ~~~~ ~. ~ ~ ~~ ~ ~~ ~. 
Pu-239 0.000E+00 0.0000 0.000Et00 0.0000 0.0002100 0.0000 0.000Ei00 0.0000 0.O0OEtOO 0.0000 0.000Ei03 0.0000 
Pu-241 0.00OE+OO 0.0030 O.OOOE+OO 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000EiO0 0.0000 0.0ODEiOO 0,0000 

n= - n_ _= 

Total 0 . 0 0 0 E t 0 0  0.0000 0.000E103 0.0000 0.000Ei00 0.0000 0.000Ei00 3.0000 0 . 0 0 0 E i 0 0  0.0000 0 . 0 0 0 ' r i O O  0.0000 
0 

Total Dose Contributions TPOSEIi.p,tl for I n d l v l d u a l  Radlonsclldes ill and Pathways ip) 
AS m r e m / y r  and Fraction of Total Dose At t = 1.000Ei03 y e a r s  

0 Warer Dependent Pathways 
TI 0 water Fish Radon ?la"t Meat Milk 
Ly 

Kadio- 
Nuclide mren/yr  fract. mrem/yr fract. mrem/yr tract. mremiyr f r a l t .  mrem/yr fract. n r e m / y c  r r a c t .  % - 

\o w 

S o i l  

mrem/yr  fract. 

0 . 0 0 0 E t 0 0  3.0000 
0.000Et00 0.0000 
0.000Ei00 0.0003 
0.000Ei00 0.0000 

0.000Ei00 0.0000 
_F 

All Pathways' 

m r e m / y r  fract. 

2.056E-10 0.9755 
3.074E-13 0.0015 
2 . 5 4 9 E - 1 4  0.0001 
4.R22E-12 0.0229 

2.108E-10 1.0000 
- -  

Soil 

m:ern/yr irzct. 

0.000Et00 0.0000 
0.000Ei00 0.0000 

_= 

0.000Et00 0.0030 

All Pathways' 

rnremlyr cract. 



An-241 3.286E-11 0.4627 3.364E-11 0.4940 0.000Ei00 0.0000 0.000Ei00 3.0000 0 . 0 0 0 E + 0 0  0.0000 0.000Ei30 0.0000 6.650E-11 0.9767 
P U - Z ~ E  1.214~-15 o.oooo I . ~ Q ~ E - I ~  3.0000 ~ . O O Q Z + ~ O  O.OGGO o . o o a ~ + o o  0.0300 O.OQOE+GO 0.00oo O.GOOE+OO G . O O O O  2.316~-15 o.0300 
~ ~ - 2 3 9  2.084~-14 0.0003 4.993~-15 3 . 0 0 0 1  O.OOOE+QO n.0000 O.OOOE+OG o . o n o n  o . o o n ~ + o a  0 . 0 o n o  a . n o o ~ + o n  O.OOOO 2.584~-14 o.0004 
~ ~ - 2 4 1  i.708~-13 n.0113 ~ . H H ~ E - I ~  0.0116 o . o o o ~ + n n  o .nooo  O.OOOE+GO o . o n n o  o . o o n ~ + o n  0 . 0 o n o  n.nooE+on o . o o n n  i.560~-12 0.0229 - - 
Total 3.366~-11 0.4943 3.443~-11 0 . 5 0 5 7  o . o n o ~ + o o  0.0000 ~ . G O O E + O O  o .onoo  o . n o o ~ + o o  n .oooo  o.onnE+on n . o o o n  6.809~-11 1 .onoo  
O'Sum of all water independent and dependent pathways. 
IRESRAD, Version 6 . 3  Tb Limit = 180 days i1/30/2007 IZ:GO page 23 
Summary : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreational_JN-4-draInpipeaquatic_pathway~.~~d 

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

0 Parent Product Thread D S R l j ,  t) At T i m e  in Years lmrern/yr) / lpCi/g) 
lil Cj I Fraction n .onnE+oo  i.ono~+on 3.0no~ton 1.non~ini 3.000~+01 9.476~+01 i.nno~i02 1.664~102 3.00n~cn2 i.n00~+03 

Am-241 
Am-241 
Am-241 
Arc-241 
Am-241 
npu-238 
OPu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 
Pu-238 

Pu-239 
PU-239 
Pu-239 
Pu-239 

OPu-241 
Pu-241 
Pu-241 

npu-239 

Am-241 
Np-237rD 
u-233 
Th-229iD 
C D S R I  j) 
Pu-238 
PU-238 
U-234 
Th-230 
Ra-226iD 
Pb-2 1 O t D  
ZDSR I j ) 
Pu-239 
U-235+D 
Pa-231 
Ac-227tD 
CDSRCjl 
Pu-241 
Am-241 
N0-231iD 

i . n o n E + o o  
1. nonE+on 
1.000E+00 
1.000Ei00 

i.nooE+no 
1. nnnE+nn 
i . a n n E + n n  
1 . n n o ~ + o a  
1.000Ei00 

. .  .. - -  . .  . . . .  . .I .~ - . . .. -. - .. - . .  
. .  . .. . 1  . .  . . .  . . .  

L .  - - -  - . -  . . .  .. . .. . .  . .  . -  . .  . 
. . .  :. . - -  - .. . .  

n .nooE+oo  n.nnnE+oo o .oooE+no  

I . ~ O ~ E - I ~  1.132~-15 3.641~:-16 
6.775E-ll 5.557E-11 1.797E-11 

8.278E-19 2.937E-18 8.624E-18 
6.715E-11 5.557E-11 1.79lE-11 

n.nooE+oo H . ~ ~ I E - I ~  i.54n~-i4 

o.nooE+no o . o n n ~ + o n  ~ . O G O E + G O  
1.212E-11 4.154E-12 3.133E-14 

o.oonE+nn n.oooE+nn o . o o n ~ + n a  
0.000Ei00 0.000Ei00 0 . 0 0 O E i 0 0  
1.886E-12 1.913E-12 6.189E-13 

U-233 
Th-229+D 
CDSR(i1 
P"-24l+D 

I.OOOEt00 
1.000Ei00 

2.450E-05 

4.439E-17 3.891E-17 1.251E-17 
1 . 6 2 8 E - 2 0  8.559E-23 2.887E-19 
1.886E-12 1.913E-12 6.189E-13 
0.000EiO3 O.GJOE+UO 0.030Ei00 

PU-241 
Pu-241 
Pu-241 

Pu-24liD Np-Zil+D 2.450Z-05 0.000E+03 0.000Ei00 0.000Ei00 0.000Ei30 0.000E+00 0.000Ei00 0 . 0 0 0 E i 0 0  3.241E-16 5.5005-19 6.196E-34 
Pu-Z41+D U-233 2.450E-05 0.000Ei00 0.300E+00 0.000Ei00 0.000Ei00 0.000F.tO0 8.503E-21 1.003E-20 2.111E-21 4.25JE-24 4.808E-39 
Pu-Z41+D Th-Z29+D 2.450E-05 0.000Ei00 0.000Ei00 0.000Ei00 0 . 3 0 0 E i 0 0  0.000Ei00 3.197E-25 5.035E-25 8.605E-24 1.008E-23 8.910E-24 
Pu-24liD ZDSR(j1 0.3005+00 3.000Ei00 0.3001+00 0.000E+00 0.000Ei00 8.504E-21 1.003E-20 3.241E-16 5.500E-19 8.970E-24 

The DSZ includes confrib~tions from associated (half-life b 180 days) daughters. 

S u m a r y  : JN-4 Drainpipe Arez Recreationist (Aquatic P a t h w a y s )  
File : r ec rea t iona l - jN-4 -d ra inp ipe  aquatic-pathways.rad 

o PJ-z 4 I + n 

~~~~ ~ 

IRESRAD, version 6.3 Tb Limit = 1 8 0  days 11/30/2007 12:00 Page 24 
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Sinqle Radionuclide Soil Guidelines G(i,tl in pCl/g 
Basic Radiation Dose Limit = 2.500E+01 mremfyr 

ONuclide 
li) t- 0.000Et00 1.000Et00 3.000Et00 1.000Ei01 3.000Ei01 9.476Ei01 1.000Et02 1.664Et02 3.000Ei02 1.000Ei03 

~ 

Am-2 4 1 '3.431'2112 *3.431€+12 '3.431E112 *3.431E+12 '3.431E112 *!.431E+12 *3.431E+12 3.690Eill 4.499E+11 1.391Et12 
Pu-238 '1.112Et13 *i.?lZE+13 *l.Ji2E+i3 *1.712E+13 +1.712E+13 1.21OEil2 1.235E112 2.062Etl2 6.018E+12 *l.ilZEtl3 
Pu-239 '6.214Et10 '6.214Ei10 *6.214Et10 '6.214Eil0 +6.214E+10 *6.214E+10 '6.214Ei10 *6.214Et10 *6.214E+10 *6.214E+10 
PU-241 *1.030E+14 '1.030Ei14 '1.030Ei14 '1.030Ei14 '1.030€+14 *1.030E+14 *1.030€+14 1.325Ei13 1.307Eil3 4.0395+13 

+At specific activity limit 
~ - 
0 

Summed Dose fSource  Ratios DSRli.tl in (mremfyrlf (pCi/gl 
and Single Radionuclide Soil Guidelines Gli,tl in pcilg 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time o f  maximum total dose = 166.4 k 0.3 years 

ONuclide Initial tmin DSR (I, tminl G ( i ,  tminj DSR (I, t m a x )  G (I, tmax) 
( 1 )  (pCi/gl iyears1 (pCi/gl (pCi/g) 

An-241 3.700Ei00 165.2 f 0 . 3  6.775E-11 3.69QE+11 C.175E 11 3.090E+ll 
Pu-238 7.400E-02 92.2 f 0.2 2.073E-11 1.206E+12 1.212E-11 2.062E112 
Pu-239 3.140Ei00 1.000E+03 8.229E-15 '6.214E+IO 8.098E-15 *6.214E+10 
Pu-241 2.520Ei00 206.3 f 0 . 4  2.152E-12 1.162E+13 1.886E-12 1.325Eil3 

' A t  specific activity limit 
~ - 

1RESF'AD. Version 6.3 T'i Limit = 180 days i1/30/2007 12:00 Page 25 
Summary : JN-4 Drainpipe Area Recreationist (Aquatic Pathways1 
File : r e c r e a t i o n a l _ J N ~ 4 ~ d r a i " p i ~ ~ - ~ ~ " ~ t ~ ~ ~ p ~ t h ~ ~ y ~ . ~ ~ d  

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

_ _ _ ~  
Am-241 An-241 1.000Ei00 0.000Et00 0.000E+00 0.000€+00 0 . 0 0 0 E t 0 0  O.OOOE+OO 0 . 0 0 0 E i 0 0  0.000Et00 0.000Ei00 0.000E+00 0.000Et00 
An-241 Pu-241 1.000Ei00 0.000Ei00 0.000Et00 0.000E+00 0.000Ei00 O.OOOE+OO 0.000Et00 0.000Ei00 0.000Ei00 0.000Et00 0.000Ei00 
Am-241 LDOSE(j) o.onoE+na O.OOOE+OO O.OOOE+OO n.oooE+no o . o n o ~ + o o  o.onn~+na o . o o o ~ + n o  O.OOOE+OO O.~OOE+OO O.OOOE+OQ 
0~0.237 ~ ~ - 2 4 1  i . n n n ~ + o o  o.ono~+nn o . n n n i + n o  O . O O O E + ~  n.ooor+nn n.nooEtn0 O . ~ Q O E + O O  o . n o m + n o  2.507~-10 2.056~-10 6.650~-11 ~ ~~~~~~ ~ ~~~~ ~ ~~ ~ ~~ ~~~~ ~~ 

Np-237 Pu-241 1.000E+00 0.000Ei00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 0.000Et00 0.000Ei00 0.000Ei00 4.752E-12 4.822E-12 1.560E-12 
Np-237 Pu-241 2.450E-05 0.000Ei00 0.000Et00 0 . 0 0 0 E i 0 0  0.000Et00 0.000Ei00 0.000Ei00 0.000Et00 8.167E-16 1.3862-18 0.000E+00 
Np-237 LDOSE(]l 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Et00 2.554E-10 2.104E-10 6.806E-11 
0U-533 An-241 1.000E+00 0.000Et00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Et00 0.000Ei00 1.314'2-15 2.472E-15 5.180E-15 4.188E-15 1.347E-15 

OTh-229 Am-241 1.000E+00 0.000~+00 0.000Ei00 0.000Et00 0.000Ei00 O.OOOEi30 8.030E-20 1.151E-19 3.063E-18 1.087E-17 3.191E-17 
Th-229 Pu-241 1.000E+00 0 .000E+30  0.000Ei00 0.000Ei00 0.000Ei00 0.0@OE+00 5.267E-22 8.948E-22 4.102E-20 2.157E-19 7.276E-19 
Th-229 Pu-241 2.450E-05 0.0003r30 0.000Ei00 0.000Ei00 0.000Ei00 0.000E100 9.568E-25 1.269E-24 2.168E-23 2.539E-23 2.L60E-23 
Th-229 LDOSE(11 0.000Ei00 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei00 8.083E-20 1.160E-19 3.104E-18 1.108'2-11 3.264E-17 2 



Pu-238 Fu-238 .0003+00 0.000Ei00 0.000EiOO 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 
Pu-238  ZDOSEl;i 

311-234 Pu-238 
OTh-230 Pu-238 
ORa-226 Pu-238 
OPb-210 Pu-238 
OPu-239 Pu-239 

,000Et00 0.000Et00 0 . 0 0 0 E i 0 0  0.000Ei00 0.000€+00 0.000Ei00 O.OOOE+OO 0.000Ei00 0.000E+00 6.395E-17 1.140E-15 
,000Et00 0.000Ei00 0.000Et00 0.000Et00 0.000Et00 0.000Ei00 
. 0 0 0 E + 0 0  2.453E-14 2.497E-14 2.529E-14 2.513E-14 2.462E-14 

.000E+00 0.000E+00 0.000Ei00 0.000Et00 0.000E+00 
00-235 Pu-239 1.000Ei00 0.000Et00 0.000Ei00 0 . 0 0 0 E i 0 0  0.000Ei00 
OTa-231 Pu-239 1.000Ei00 0.000E+00 0.030EiOO 0.000Ei00 0.000Ei00 
OAc-227 Pu-239 1.000Ei00 0.000E+00 0.300Ei00 0.000Ei00 0.000Ei00 
0Pu-241 Pu-241 1.000Ei00 0.000Et00 0.000Et00 0.000Et00 0.000Ei00 
Pu-241 Pu-241 2.450E-05 0.000Ei00 0.000Ei00 0.000Et00 0.000Ei00 
Pu-241 LDOSE(]) 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 .000E+00 0.000E+00 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei00 ~ _ _  

~~ 

THF(11 1s the thread fraction of the parent nuclide. 

Summary : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
IRESRAD,  Version 6.3 Tb Limit = 180 days 11/30/2007 12:OO Page 26 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent THF(i1 S1i.t). pCi/g 
(1)  ( i i  t= 0.000Ei00 1.000Et00 3.000Ei00 1.000Et01 3.000Ei01 9.476Ei01 1.000Ei02 1.664E+02 3.000Et02 1.000E+03 

An-241 
An-241 
Am-241 
ONp-237 
Np-237 
Np-237 
Np-237 
OU-233 
U-233 
U-233 
U-233 
OTh-229 
Th-229 
Th-229 
Th-229 
OPu-238 
Pu-238 
Pu-238 
OW234 
OTh-230 
ORa-226 
OPb-210 
0Pu-239 
00-235 

Am-241 
Pu-241 

Am-241 
Fu-241 
Pu-241 
C s i j ) :  
An-241 
Pu-241 
Pu-241 
Z S C j ) :  
Am-241 
Pu-241 
Pu-241 
L S ( 1 ) :  
~"-238 
~"-238 

~ ~ - 2 3 8  

~"-238 

=(I): 

L S l j ) :  

Pu-238 

Pu-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-241 

1.000E+00 
1. OOOEtOO 

1.OOOE+OO 

2.716Et00 2.119E+00 5.772E-01 
6.171E-02 4.816E-02 1.31ZE-02 

3.70OEi-00 3.693Et00 3.679Ei00 3.632€+00 
0.000Ei00 3.938E-03 1.123E-02 3.150E-02 
3.700E+00 3.691Ei00 3.691E+00 3 . 6 6 3 E + 0 0  
0.000E+00 1.148E-06 3.165E-06 7.994E-06 

3.499Ei00 3.103Ei00 3 . 0 7 3 E t 0 0  
6.073E-02 6.978E-02 6.927E-02 
3.560Ei00 3.172Ei00 3.142Et00 
1.253E-05 1.211E-05 1.199E-05 

2.778Et00 2.167Ei00 5.903E-01 
1.060~-05 e.274E-06 ~ . 2 5 4 ~ - 0 6  

1. OOOEiOO 
2.450E-05 

1.715E-07 2.686E-07 2.675E-07 
8.319E-11 4.873E-12 3.775E-12 
1.270E-05 1.238E-05 1.226E-05 
3.515E-10 3.811E-10 3.776E-10 
4.029E-12 8.351E-12 8.339E-12 

1.000Et00 
1.000Et00 
2.450E-05 

0.000Et00 8.904E-16 2.097E-14 4.893E-13 
0.000Et00 3.990E-17 2.993E-16 1.776E-15 
0.000Et00 2.431E-12 1.888E-11 1.285E-10 

2.907E-15 2.291E-16 1.783E-16 
3.555E-10 3.895E-10 3.859E-10 
1.367E-13 2.843E-12 3.019E-12 

6.785E-18 8.661E-21 5.800E-36 
3.415E-10 2.665E-10 7.258E-11 
5.048E-12 8.117E-12 1.194E-11 1.000E+00 

1.000E+00 
2.450E-05 

~~~~~~~ ~ 

4.183E-15 4.711E-14 5.105E-14 9.756E-14 1.689E-13 2.622E-13 
5.884E-18 1.285E-11 1.290E-17 1.260E-17 1.143E-17 6.800E-18 
5.409E-13 2.890E-12 3.070E-12 5.145E-12 8.286E-12 1.221E-I1 
1.018E-10 5.442E-11 5 . 1 7 3 E - 1 1  2.720E-11 7.465E-12 8.524E-15 1.840E-09 

1. OOOEiOO 
1.362E-10 1.348E-10 1.323E-10 1.236E-10 
7.400E-02 7.329E-02 7.188E-02 6.717E-02 
7.400E-02 7.329E-02 7.188E-02 6.717E-02 

5.535E-02 2.957E-02 2.811E-32 
5 . 5 3 5 E - 0 2  2.957E-02 2.811E-02 

1.478E-02 4.057E-03 4.633E-06 
1.478E-02 4.057E-03 4.633E-06 
3.198~-07 e.in~-oe 1.002~-10 1. OOOEiOO 

1.000Ei00 
1.000Ei00 

1.174E-06 6.398E-07 6.081E-07 
2.720E-10 7.659E-10 7.927E-10 1.021E-09 1.140E-09 7.754E-10 
1.518~-12 1.652~-11 1.823~-11 4.340~-11 I.@O~E-IO z.948~-10 
3.334E-13 8.522E-12 9.684E-12 2.893E-11 7.872E-11 2.583E-10 
2.974Ei00 2.646E+00 2.621E+00 2.324Ei00 1.826E130 5.152E-01 

1.000~100 
I .000E+00 
1.000Ei00 

3.140Ei00 3.134Ei00 3.123E+00 3.084Ei00 
0.00OEi30 2.8822-09 7.546E-09 1.641E-08 
O . O f l 0 i - i f l n  3.1203-14 2.56ZE-13 2.1312-12 OPa-231 

OAc-227 
0Pu-241 

2 
% 

~ ~~~~ ~ ~ 

0.000Ei00 3.323E-16 8.232E-15 2.300E-13 
2.520Ei00 2.3971100 2.169Ei00 1 . 5 3 0 E i 0 0  

3.166E-12 2.374E-11 2.555E-11 
5.637E-01 2.225E-02 1.113E-02 



Pu-241 Pu-241 2.450E-05 b .174F-05  5.873E-05 5.315E-05 3 . 7 4 8 E - 0 5  1.381E-05 5.450E-07 4.196E-07 1.126E-08 1.938E-11 1.298E-26 
P u - 2 4 1  Z S ( ] l :  2.520Ei00 2.397Ei00 2.170Et00 1.530Ei00 5.637E-01 2.225E-32 1.713E-02 6.227E-04 7.910E-07 5.297E-22 

T H F ( I 1  is the thread f:action of the parent n u c l i d e .  

Total water/soil iteration failures = 4 . 0 0 0 E t 0 1 .  

pv 

0RESCALC.EXE execution t i m e  = 16.b3 seconds 



Attachment 9. JN-4 Drainpipe Area Recreational Scenario Concentration File 

IRESRAD, Version 6.3 Tk Limit = 180 days 11/30/20@7 12:OO Page 1 
Concent : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreatlonal_JN-4 - drainpipe-aquatic ~ pathways.rad 

Table of Contents 

P a r t  IV: Concentration of Radionuclides 

Concentration of radionuclides in different media 
Time- n.onoE+nn 
Time= 1 . n n o E t o n  
Time= 3.000Ei00 . _ . . . .  6 
Time= 1 . n n o ~ i n 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Time= 3.000Et01 
Time= 5.476Ei01 . 
TIW= i . o o n ~ i n 2  . 
T i m e =  1 . 6 6 4 ~ + n 2  . _ _ . .  
T i m e =  3 . 0 0 0 E t 0 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Time- 1 . 0 0 0 E t 0 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Concent : JN-4 Drainpipe Area R e c r e a t i o n i s t  (Aquatic Pathways) 
File : recreational_JN-4_drainpipe_aquatic_path~~y~.~~d 

Concentration of radionuclides in environmental media 

1RESRAD. Version 6.3 T b  Limit = 180 days 1 1 / 3 n / 2 0 0 7  12 :on  page 2 

at t ~ o . n n o ~ + n o  years 

Contarninat- Surface Air Par- Well Surface 
ted Zone Soil' ticulate water water 

Radio- 
Nuclide pCi/g pCi/g pCi/m"3 pCi/L pCi/t 

~ ~ - 2 2 7  o . o o n ~ + n o  o . o o o ~ t o o  o . n o o ~ + n o  n.oooE+on o . n n o ~ i o n  
Am-241 3 . 7 0 0 E i 0 0  3 . 7 0 0 E t 0 0  3.691E-05 0.000Ei00 O.@OOE*00 ~ 

~ p - 2 3 7  o . o o n ~ + o o  n.oonE+no o . o o o z + n o  o.oonE+oo o.onoE+nn 
pa-231 o . o n o ~ + o o  o . o o n ~ + o o  n .oonE+oo  o .onoz+oo  o . n n o E t o o  
P b - i i o  o . o n o ~ + o n  o . o o o ~ + o n  o . o n o ~ + n o  o . o n o ~ + o o  o . o o n ~ + n o  
Pu-238 7.4@OE-02 1.400E-02 1 . 3 8 3 E - 0 7  @.0@0E+00 0.000Et00 

Th-229 0.000Ei00 0.000Ei00 0.300Et00 0.000E+OO O.QOOE+O0 
~ h - 2 3 0  o.oooE+no o . o o n ~ + n o  o . o o n ~ + o o  o .nooz+oo  o . o n o ~ + o o  
U-233 o.oonE+no n . n o o E t n o  o . n o o ~ + o n  n .oonE+on  o . o o o ~ + o o  2 U-234 o.nooz+oo o.ooo~t3o o . n o o ~ + n o  o . o o o ~ + o n  o . n n n ~ + n o  



'The Surface Sail is the top layer of soil withln the user specified mixing zoneldepth. 

Concentrations in the media occurring i n  pathways that are suppressed are calculated usinq the current input parameters, 
i.e. using pziameters appearing in the input screen when the pathways a re  active. 

1RESRAD. Version 6.3 Th Limit = 180 days 1i/30/2007 12:on page 3 
Concent : JN-4 Drainpipe Area Recreationist [Aquatic Pathways) 
File : r e c r e a t i o n a l ~ J N - 4 ~ d r a i n p i p e a q u a t i ~ ~ p ~ t h ~ ~ y ~ . ~ ~ d  

Concentration of radionuclides in foodstuff media 
at t = 0.000E+00 y e a r s *  

Fodder Meat Milk Fish Crustacea Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable M e a t  Milk 

Radio- 
Nuclide pCi/L pCi/kg pCi/kg pCi/kq pCi/kg pCi/kg pCi/L pCi1kq pCi/kg 

Ac-227 0.000Ei00 0.000E+00 0.000Ei00 0.000E+00 0.000Et00 0.000Ei00 O.@OOE+OO 0.000Ei00 0.000E+00 

Np-237 0.000E+00 0.000Et00 0.000Ei00 0.000Ei00 @.000E+00 0.000Ei00 0.00OEi00 0.000Ei00 O.OOOE+OO 
Am-241 n.oooE+on 6.28%-01 6.362E-01 6.371~-01 6.371~-01 9.467~-02 3.770~-03 ~.OOIIE+OO n.oooE+oo 

Pu-239 0.0OOEtOO 5.334E-01 5.399E-01 5.407E-01 5.407E-01 1.607E-01 1.600E-03 0.000Ei00 0.000E+OO 

Ra-226 0.000E+00 0.000E+00 0.000Et00 0.000Ei00 0.000E+O0 0.000Et00 0.000Ei00 0.000Et00 0.000Ei00 
Th-229 0.000E+00 0.000E+00 O.O@OEt@O O.OOOE+OO 0.000E+00 0.000EiOO 0.000Ei00 0.000Ei00 0.000E+00 

Pu-241 n.oonE+oo 4.281~-01 4 . 3 3 3 ~ ~ 1 1  4.339~-01 4.339E-01 i.290~-01 1.284~-03 O.OOOE+OO O.QOOE+OO 

Th-230 0.000Et00 0.000EiOO 0.000Ei00 0.000Et00 0.000Ei00 0.000E+00 0.000Ei00 0.000Et00 0.000Ei00 
U-233 0.000Ei00 0.000Et00 @.000E+00 0.000Ei00 0.000Et00 0.000Ei00 0.000Ei00 0.000Ei00 0.000Ei00 
u-234 @.000E+OO 0.000Et00 O.OOOE+OO 0.000E+00 0.000Ei00 0.0OOEi00 0.000E+00 0.000Ei00 0.000E+00 
u-235 0.000Ei00 0.000Ei00 0.000Ei00 0.000EiOD 0.O@OE+@O 0.000E+00 0.000Et00 0.000Et00 0.000Ei00 

*Concentrations a r e  at consumption time and include radioactive decay and ingrowth durlng storage time. 
~ 

For livestock fodder, consumption time is t minus meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

1RESRAD. Version 6.3 Tb Limit = 180 days 11/30/2007 12:00 page 4 
Concent : JN-4 Drainpipe Area Recreationist [Aquatic Pathways) 
File : recreational_JN-4_drainplpe_aquatlc_path~~y~.=~d 

Concentration of radionuclides in environmental media 
at t = 1.000Et00 y e a r s  

Contaminat- Surface AIr Par- Well Surface 
ted Zone Soli* ticulate water water 

Radio- 
Nuclide pCi/g pCi/q pCi/rn**3 pCi/L pCi/L 

AC-227 3 . 3 2 3 ~ - 1 6  3.323~-16 3.315~-21 ~ . O ~ O E + O O  O.OOOE+OO 
Am-241 3.697Ei00 3.697Et00 3.688E-05 0.000Ei00 0.000E+00 
Np-237 1.149E-06 1.149E-06 1 . 1 4 6 f - 1 1  0.030Es00 0.00OEi00 

2 
% - 
9 
\D 



UU+30@U'U 0Ut3000'0 Ll-39P8.6 L1-3E11'6 97-3950'9 91-3550'5 91-3IE8'8 91-3156'L 00+3000'0 922-eLl 
00+3OU0'0 00+3000'0 E@-3122.1 IU-3LCZ'l 10-362I~P 10-3Ubl'P I0-32Zl'P 10-3ELO.P 00+3000'0 TPC-nd 
00i3000'0 COt?U00'0 E0-3L6S'T 10-3b09.1 10-'386E'5 10-366E'5 10-368E.5 10-35ZE.5 00t30U0'0 6E2-nd 
UO+3OOU'O 0013OOU'O SO-3PEL'E SO-315L'E 20-3292'1 20-3192'1 20-3092'1 20-3SPC'I OUt3000'0 8EZ-nd 



Concentration of radionuclides i n  environmental m e d l a  
at t = 3.000EiCC years  

Contaminat- Surface Air Par- Well SUlfaCe 
ted zone SOll* ticulate water water 

Nuclide pCi/g pCi/g pCi/m**3 pCi/L PCI/L 
Radio- 

AC-227 8.232E-15 8.23ZE-15 8.213E-20 0.000Ei00 0.000Ei00 
Rm-24: 3.691Ei00 3.691Ei00 3.682E-05 0.000Et00 0.OCOEiCC 
Np-237 3.170E-06 3.170E-06 3.163E-11 0.003Ei00 0.000EiGO 
Pa-231 2.562E-13 2.562E-13 2.556E-18 0.00CEtCC 0 . 0 0 0 E i 0 0  
Pb-210 7.689E-17 1.669E-17 1.671E-22 0.000E+OC 0.000E+00 
Pu-238 7.188E-02 7 . 1 8 8 E - 0 2  7.171E-01 0.COOEiOC 0.00OEi00 
Pu-239  3.123E+00 3.123E+00 3.1i6E-05 0.000EiOC 0 . 0 0 0 E i 0 0  
Pu-241 2.170Ei00 2.170Ei00 2.164E-05 0.000Et00 O . O O D E + G U  
Ra-226 3 .296E-15  3.296s-15 3.288E-20 0.0CCEiC0 0.000Ei00 
Th-229 1.884E-15 1.884E-15 i.680E-20 0 . 0 0 0 E i 0 0  0.00CEi00 
Th-230 7.340E-12 7.3401-12 7.323E-17 0.00CE+00 0.0OCEtCO 
U - 2 3 3  1.868E-11 1.888E-11 1.883E-16 0.000EtC0 0.000Ei00 
u-234 5.C55E-07 5.055E-07 5.043E-12 0.000Et00 O.DOOEt00 
U-235 7.546E-09 1 . 5 4 6 E - 0 9  7.528E-14 0.000Et00 0.000EtC0 

'The S u r f a c e  S o i l  is the top layer of 5011 within the user specified mixing zone/depth 
- ___ 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. usinq parameters appearing in the input screen when the pathways are active. 

IRESRAD, Version 6 . 3  Tb L i m i t  = 180 days 11/30/2007 12:OC Page 7 
Concent : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreatiunal~JN-4_drainpipeaquatlc_pathwa~~.~~d 

Concentration of radionuclides in foodstuff media 
at t = 3.0001+00 years- 

Fodder Meat Milk fish Crustacea Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L 

Ac-227 0.000Ei00 
R m - 2 4 1  0.0001+00 
?la-237 0.000Et00 

pCi/kg 

3.877E-15 
6.2702-31 
1. C63E-05 
4.263E-13 

Pb-210 0.000Ei00 1.494E-16 
PiI-238 0.0COEi00 1.221E-02 
Pu-239 0.000EiOC 5.3062-0: 
Pu-241 0.0005+00 3.686E-01 
Ra-226 0.000Ei00 
Th-229 0.000Ei00 
T h - 2 3 0  0.300EtCC 

2 
% 
0 
N 

2.153E-14 
3 . 4 0 2 E - 1 6  
1.291E-12 

pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

3.535E-15 4.464s-15 4.676E-15 1.398E-15 8 .731E-17  C.CC0Ei00 0.000Ei00 
6 . 3 4 6 E - 0 1  6.356E-01 6.355E-01 9.443E-02 3.161E-03 0.CC0EtOC 0.000Et00 
l.074E-05 1.021E-05 1.C37E-05 1 . 2 5 6 E - 0 6  1.018E-06 0.00CEiC0 C.000Ei00 
4.34CE-13 3.957E-I3 4.C93E-13 7.550E-I3 8.892E-16 0.000EiOC 0.000Ei00 
1.318E-16 l.740E-16 1.855E-16 4.287E-17 1.478E-17 0.0CCEi00 0.3002tCO 
1.236E-32 1.239E-02 1.238E-02 3.679E-03 3.662E-05 0.0C3Ei00 0.000Es00 
5.310E-01 5.379E-U1 5.379E-01 1.598E-01 1.591E-03 0.03CEi00 0.000Ei00 
3.730E-Cl 3.747E-01 3.737E-01 l.il0E-01 1.105E-03 0.000EIUO O.OOOEt00 

3.253E-16 3.886E-16 4.0645-16 1.llUE-16 6.384E-18 3.C00EtC0 C.000Et00 
1.2652-12 1.358E-12 1.4C0E-12 4.C81E-13 2.261E-14 C.00OE400 0.000E+00 

2 . ~ 2 8 ~ - 1 4  1.877~-14 1.979~-14 2.848~-15 2.7322-15 O.OOOE+OO @.CCOE+CO 



U-233 0.000Et00 3.601E-12 5.156E-12 1.271E-11 1.303E-ll 3.933E-12 6.084E-12 0.000Ei00 0.000E+00 

5-235 0.000Ei00 3.186E-03 3.213E-09 3.177E-03 3.172E-03 1.345E-03 2.367E-09 0.000Ei00 0.000Et00 

'Concentrations a r e  at consumption time and include radioactive decay and ingrowth during storage time. 

il-234 n.oooE+oo 2.134~-07 ~ . i i 3 ~ - 0 7  2.096~-07 2.126~-07 ~ . O I I E - O B  i.s86~-07 Q.OOOE+OO O.OOOE+OO 

For livestock fodder, consumption time is t minus meat or milk s t o r a g e  time. 

Concentrations in the media o c c u r r i n g  in pathways that a r e  suppressed a r e  calculated using the c u r r e n t  input parameters, 
1.e. using parameters appearing i n  the Inpat screen when the pathways are active. 

1RESRAD.  Version 6.3 T b  Limit = 1 8 0  days 11/30/2007 iz:nn Page 8 
Concent : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreational~JN-4~dralnpipe_aquatic_pathway*.~~d 

Concentration of radionuclides in environmental media 
at t = i . n n o ~ t n i  years 

Contaminat- Surface A i r  Par-  Well S u r f a c e  
ted  Zone Soil* ticulate water water 

Radio- 
Nuclide FClfg pCi/g pCi/m'*3 pCi/L PCl/L 

Ac-227 2.300E-13 2.300E-13 2.234E-18 0.000Ei00 0.000Ei00 
~m-241 3.663~ton 3.663~+00 3.655~-05 o.ono~+oo O.OOOE+OO 

~ a - 2 3 1  2.131~-12 2.131~-12 2.126~-17 ~ . O O O E + O O  O.OOOE+OO 
Np-237 8.037E-06 8.037E-06 8.018E-11 0.000Ei00 0.000E+00 

Pb-210 7.457E-15 7.457E-15 7.433E-20 0.000Ei00 0.000Ei00 
Pu-238 6.717E-02 6.717E-02 6.702E-01 0.000E+00 0.000E+OO 
~ ~ - 2 3 9  3.054~+00 3.054~t00 3.077~-05 n.oonE+no o . o o o ~ + n o  
Pu-241 1.530Et00 1.530Et00 1.526E-05 0.000Ei00 0.000Ei00 
R a - 2 2 6  9.641F-14 9.642E-14 9.619E-19 0.000Ei00 0.000Ei00 ~~ ~ ~~~~ ~~ ~~ 

~ h - 2 2 9  4.838~-14 4.835~-14 4.827~-19 O.OOOE+OO ~ . o n n ~ + o n  
T h - 2 3 0  5.387E-11 5.987E-11 5.973E-16 0.000E+00 0.000Ei00 
U-233 1.285E-10 1.285E-10 1.282E-15 0.000E+OO 0.000Ei00 
U-234 i.061~-06 1.061~-06 i.o53~-ii o . n o o ~ + o n  ~ . O O O E + O ~  
U-235 i.641~-08 i.641~-08 1.637~-13 o.nno~+oo o.non~+oo 

'The S u r f a c e  Soil is t h e  top l a y e r  of 5011 within t h e  u s e r  specified mining zone/depth. 

Concentrations in the media occurring in p a t h w a y s  that are suppressed are calcillated using the c u r r e n t  input parameters. 
1 . e .  using parameters appearing ln the input screen when the pathways are aCtlYe. 

1 R E S R A D .  Version 6.3 T% Limit = 180 days 1 1 / 3 0 / 2 0 n i  12:03 page 3 
Concent : JN-4 Drainpipe Area Recreationist IAguatlc Pathways1 
File : r e c r e a t i o n a l ~ J N ~ 4 ~ d r a i n p i p e _ a q u a t l c _ p a t h w a y ~ . ~ ~ d  

Concentration of radion,dclides in foodstuff media 
at t = 1.000Ei01 years+ 

Drinking Nonleafy L e a f y  Fodder Fodder Meat Milk F i s h  Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 2 
% Nuclide pCi/L pCl/kg pCl/kg pCl/kg pCi/kg pCi/kg pCl/L pCl/kg pCi/kg N 
0 
N 



AC-227  0.000E+00 1.008E-13 9.819E-14 1.069E-13 1 . 0 8 3 E - 1 3  1.370E-14 2.4183-15 0.000Ei00 0.000Ei00 
Am-241 0.300E+00 6.223E-01 6.295E-01 6.309E-01 6.3083-01 5.373E-02 3.733E-03 0.000E+00 0 . 0 0 0 E i 0 0  
Np-237 0.003Es00 2.716E-05 2.723E-05 2.696E-05 2.70SE-05 5.835E-06 2.753E-08 0.000Et00 0.000E+00 
Pa-231 3.000Et00 3.552E-12 3.612E-12 3.529E-12 3.555E-12 6.483E-12 6 . 6 0 2 E - 1 5  0.000Ei00 0.000Ei00 
Pb-210 0 . 0 0 0 E + 0 0  1.321E-14 1.265E-14 1.418E-14 1.444E-14 3.841E-IS 1 . 3 6 3 E - 1 5  0.000Ec00 0 . 0 0 0 E i 0 0  

P~-239 3.000~+00 s.239~-01 S.~OZE-OI 5 . 3 1 2 ~ - 0 1  s . ? i i ~ - n i  I . C ~ ~ R F - ~ I  1 . 5 7 1 ~ - 0 3  n.nnnr+nn n.nnn=+nn 
TU-238 0 . 0 0 0 E i 0 0  1.141E-02 1.155E-02 1.158E-02 l.lS7E-02 3.438E-03 3.4221-05 0.000Et00 0.000E+00 

~~~ ~ ~~ ~~~ ~~ ~~ ~~~ ~~ ~~ ~. ~. 
Pu-241 0.000Ei00 2.555E-01 2.630i-01 2.6422-01 2.6352-01 7.8.75E-02 7.794E-04 0.000Ei00 0.000Ei00 

Th-225 3.000Ei00 8.345E-15 8.328E-15 8.611E-15 8.782E-15 2.565E-15 1.338E-16 0.000Ei00 0.000Ei00 
Ra-226 0.000Ei00 6.466E-13 6 .52BE-13  6.231E-13 t .320E-13 8.9442-14 8.253E-14 0.000Ei00 0.000Et00 

Th-230  0.000ft00 1 . 0 2 6 6 - 1 1  1 . 0 3 0 E - 1 1  1.052E-11 1 . 0 6 1 E - 1 1  3.133E-12 1 . 6 0 E E - 1 3  0.000Et00 0.000Ei00 
U-233 0.000Et00 5.81ZE-11 5.502E-11 6.197E-11 6.840E-11 2.465E-ll 4.018E-ll 0.000E+30 0.000Et00 
U-234 0.000Ei00 4.504E-01 4.521E-07 4.532E-07 4.541E-07 1.910E-07 3.333E-07 0.000E+00 0 . 0 0 0 E t 0 0  
U-235 0 . 0 0 0 E + 0 0  6.96SE-05 6.991E-09 7.004E-09 1 . 0 2 0 E - 0 9  2.954E-09 5.155E-09 0 . 0 0 0 E i 0 0  0.000Ei00 

*Concentrations are  at consumption time and include radioactive decay and ingrowth during storage time. 
- ~ ___ _ _ _ ~  

For livestock fodder, consumption time 1s t minus meat or mllk Storage t m e .  

Concentrations in the media occurring in pathways that are suppressed a r e  c a l c u l a t e d  using the current input parameters, 
i.e. u s i n g  parameters appearing in the input screen when the pathways are a c t i v e .  

lRESRAD,  Version 6 . 3  T": Limit = 180 days 11/30/2007 1 2 : 0 0  Page 10 
Concent : JN-4 Drainpipe Area Recreationist (Aquatic Pathways) 
F i l e  : r e c r e a t i o n a l _ J N - 4 _ d r a i n p i p ~ ~ ~ q " ~ t i ~ ~ ~ ~ t h ~ ~ y ~ . = ~ d  

Concentration of radionuclides in environmental media 
at t = 3.000Et01 years 

Caatamioat- Surface Air Par- Well S u r f a c e  
ted Zone Soil' ticvlate water water 

Radio- 
Nuclide pCi/g pCl/g pCL/m'+3 PCi/L pCi/L 

Ac-227  3.166E-12 3.166E-12 3.158E-17 0.000Et00 0.000Et00 
Rm-241 3.560E+00 3.560E+00 3 . 5 5 2 E - 0 5  0.000Ei00 0 . 0 0 0 E i 0 0  
Na-231 1.270E-05 1 .270E-05  1.267E-10 0.000E+00 0.000Et00 
P a - 2 3 1  1.030E-11 1.03OE-ll 1.028E-16 0 . 0 0 0 E i 0 0  0.000Ei00 
Pb-210 3.3343-13 3.334E-13 3.321E-18 0.000Ei00 0.000Ei00 
?u-238  5.535E-02 5.535E-02 5.522E-07 0.000E+00 3.000E+00 
Pu-239 2.574Et00 2.974Ei00 2.56lE-05 0.030Ei00 0.000Ei00 
PU-241 5.637E-01 5 .537E-01  5.624t-06 0.000Ei30 0.0302100 
R a - 2 2 6  1.5lBE-12 1.518E-12 1.515E-17 0.00OE+OU 3.000Ei00 
Th-229 5.409E-13 5.409E-13 5.396E-18 0.0OOEi00 0.000Ei00 
Th-230 2.720E-10 2.720E-10 2.7142-15 0.000Ei00 0.000Ei00 
u - 2 3 3  3.5513-10 3.55SE-10 3.547E-15 0.000Ei00 0.000Ei00 
U-234 1.174E-06 1.174E-06 1 . 1 7 1 E - 1 1  0.000Et03 0.000Ei00 
3-235 2.016E-08 2.076E-08 2.0713-13 0.000fi00 0.00OEt00 

'The Surface Soil is the top layer of 5011 within the u s e r  specified mining rone/depth 2 
ffi 
0 
N Concentratmns in the media occJrring in pathways that are suppressed are calculated using the c u r r e n t  Input parameters, 
0 w 



i.e. using parameters appear ing  in the input screen when the pathways are  active 
IRESRAD. Version 6.3 T% Limit = 180 days  11/30/2007 12:00 Page I 1  
Concent : SN-4 Drainpipe Area Recreationist iAquatic Pathwajisi 
File : r e c r e a t i o n a l ~ J N ~ 4 ~ d r a i n p i p ~ - ~ ~ " ~ t ~ ~ ~ p ~ t h w a y s . ~ ~ d  

Concentration of radionuclides i n  foodstuff media 
a t  t = 3.000Ei01 years+ 

Drinking Nonleafy L e a f y  Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable  Meat Milk 

Radio- 
Nuclide PCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Ac-22? 0.000E+00 1.35BE-12 1.350E-12 1.395E-12 1.400E-12 8.841E-14 3.319E-14 0 . 0 0 0 E i 0 0  0 .000E iOO 
Am-241 0.000Et00 6.048E-01 6.121E-01 6.131E-01 6.131E-01 9.109E-02 3 .628E-03  0.000Et00 0 .000E iOO 
~ ~ - 2 3 7  O.OOOE+OO 4.302~-05 4.305~-05 4.303~-05 4.304~-05 9.276~-06 4 . 7 5 9 ~ - 0 8  n.nooE+nn n . o n o i . + o n  

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

Pa-231 0.000E+00 1.743E-11 1 . 7 4 7 E - 1 1  1.736E-11 1.740E-11 3.160E-11 3.091E-14 0.000EtOO 0.000E+00 
Pb-210 0.000E+00 5.740E-13 5.661E-13 5.916E-13 5.948E-13 1 . 6 7 0 E - 1 3  5.992E-14 0.000Et00 0.000Et00 
?u-238 O.0OOEiOO 9.404E-03 9.51JE-03 9.538E-03 9.533E-03 2 . 8 3 3 E - 0 3  2.82OE-05 0 . 0 0 0 E i 0 0  0.000Ei00 
Po-239 0.000Ei00 5.053E-01 5.114E-01 5.123E-01 5.123E-01 1.522E-01 1.51SE-03 0.000Et00 0.000Ei00 
Pu-241 0.000E+00 9.577E-02 9.693E-02 9.736E-02 9.711E-02 2.885E-02 2 .872E-04  0.000Et00 0.000Ei00 
Ra-226 0.000E+00 1.025E-11 1.028E-11 1.01SE-11 1.019E-11 1.446E-12 1.319E-12 0.000Ei00 0.000Ei00 

~ ~~ 

*Concentrations are  at consumption time and include r ad ioac t ive  decay and i n g r o w t h  d u r i n g  storage time. 
For livestock fodder, consumption time IS t minus m e a t  or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are  calculated using the current input parameters, 
i . e .  using parameters appearing in the input screen when the pathways are  active. 

1RFSRAD. Version 6.3 T* Limit = 180 days i i i m 1 2 0 0 i  12:oo Page 1 2  
Concent : J N - 4  Drainpipe Area Recreationist (Aquatic Pathways1 
File : recreational_JN~4~drainplpeaquaticpathways.~~d 

Concentration of radionuclides in environmental media 
at t = 9.476Ei01 years 

Contaminat- Surface Air Par- Well Surface 
t e d  Zone soil' ticu1ate water water 

Radio- 
Nuclide pCi/g pCi/g pCi/m**3 pCi/L PC1/L 

Ac-227  2.374E-11 2.374E-ll 2.368E-16 1.092E-12 9.038E-19 
Am-241 3.172Ei00 3.17ZEiOU 3.165E-05 0.000Ei00 0.000Ei00 
?la-237 1.238E-05 1.2381-05 1.235E-10 0.000E+00 0 . 0 0 0 E i 0 0  

IC) Pa-231 3.569E-11 3.569Z-11 3.560E-16 1.317E-12 1.09OE-18 
Pb-210 8.522E-12 8.522E-12 8.502E-17 0.000Ei00 0.000Ei00 
?J-238 2.957E-32 2.957E-02 2.951E-07 0.000Ei00 0.000Et00 4 

N B 



Pu-239 2.646Ei00 2.646E+00 2.640E-05 0.000E+00 0.000EiOO 

Ra-226 1.6522-11 1.652E-11 1.64SE-16 0.000Ei00 0.000E130 
P u - 2 4 1  2.225~-02 2.225~-02 Z . Z I ~ E - O ~  o.onos+no ~ . O ~ O E + O O  

- ~ 

*The Surface Soil is the top layer of soil within the u s e r  specified mining ione/depth 

Concentrations in the media occurring in pathways that a r e  suppressed are calculated using the current input parameters. 
i.e. using parameters a p p e a r i n g  in the input screen when the pathways are active. 

lRESRAD, Version 6 . 3  T% Limit = 180 days 11/3n/zno7 12:oo page 13 
Concent : JN-4 Dralnplpe Area Recreationist (Aquatic Pathways) 
File : recreational~jN-4~drainpipeaquaticpathways.~~d 

Concentration of radionuclides in foodstuff media 
at t = 9.476E+01 years' 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 

Ac-221 9.031E-19 1.049E-ll l.192E-ll 1.22SE-11 1.?27E-l1 4.4RlE-13 2.143F:E 1 ~ 3 S 4 R : - 1 1  9 . 0 7 5 P - l f i  
~~ ~~ ~ ~~~ ~~ ~~~~ ~~ ~ ~. 

Am-241 0.000Et00 5.389E-01 5.455E-01 5.464E-01 5.463E-01 8.117E-02 3.233E-03 0.000Ei00 0.000Ei00 
Np-237 0.000Et00 4.194E-05 4.195E-05 4.199E-05 4.199E-05 9.047E-06 4.250E-08 0.000E+00 0.000Ei00 
Pa-231 1.099E-18 6.094E-11 6.274E-11 6.368E-11 6.372E-11 1.112E-10 1.098E-13 1.149E-17 1.234E-16 
Pb-210 0.000Et00 1.454E-11 1.446E-11 1.476E-11 1.478E-11 4.22iE-12 1.523E-12 0.000Et00 0.000Ei00 
Pu-238 0.000Et00 5.024E-03 5.085E-03 5.096E-03 5.094E-03 1.514E-03 1.50lE-05 0.000Ei00 0.000Ei00 
Pu-239 0.000Ei00 4.495E-01 4.549E-01 4.557E-01 4.557E-01 1.354E-01 1.348E-03 0.000E+00 0.000E+00 
Pu-241  0.000Et00 3.779E-03 3.825E-03 3.842E-03 3.832E-03 1.138E-03 1.133E-05 0.000Ei00 0.000Et00 

Th-229 1.329E-20 5.127E-13 5.290E-13 7.925E-13 7.937E-13 1.541E-13 7.998E-15 1.246E-18 6.421E-18 
Th-230 6.510E-18 1.341E-10 1.451E-10 1.674E-10 1.675E-10 3.98ZE-11 2.013E-12 6 . 4 4 0 E - 1 6  3.235E-15 

~a-226 O.OQOE+OO I.II~E-IO i.ii9~-10 I . I I ~ E - ~ O  I . I I ~ E - I ~  i.584~-11 1.440~-ii O.OOOE+OO O.OOOE+OO 

U-233 i.o50~-i4 4.547~-09 2.118~-08 2 . 2 9 a ~ - n 8  2.304~-08 8.147~-10 z . o ~ ~ E - o ~  I . o ~ ~ E - I ~  6.296~-13 
U-234 8.753~-12 3.9:6~-06 i.i79~-05 1 . 9 4 7 ~ - ~ 5  i.946~-05 7.389~-07 1.850~-06 8.753~-11 5.252~-10 
U-235 1.481E-13 6.978E-08 3.043E-07 3.324E-01 3.324E-07 1.392E-08 3.378E-08 1.481E-12 8.885E-12 

'Concentrations are at cons'Jmption time and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption time is t minus meat or milk storage tlme. 

Concentrations i n  the media ocmrring i n  pathways that a r e  suppressed are calculated using the current input parameters, 
i . e .  using parameters appearing in the input screen when the pathways a r e  active. 

I R E S a D ,  Version 6 . 3  T% Limit = 180 days 11/30/2007 12:00 page 1 4  
Concent : JN-4 Dralnplpe Area Recreationist (Aquatic Pathways) 
F i l e  : r e c r e a t i o n a l ~ J N ~ 4 ~ d r a i n ~ i p ~ - ~ ~ ~ ~ t i c p a t h w a y s . ~ ~ d  

W m~ 
ffi Concentration of radiomiclides in environmental media 
0 
N 
0 
VI 

at t = 1.000Et02 years 



Contaminat- S u r f a c e  
ted Zone S O l l *  

Radio- 
Nuclide PCl/Y pCi/y 

Ac-227 2.555E-11 2.555E-11 
An-241 3.14ZEi00 3.142Et00 
Up-237 1.226E-05 1.226E-05 
Pa-231 3.753E-11 3.753E-11 

Ai: Par- 
ticulate 

Well 
water 

S u r f a c e  
water 

pCi/m+'3 pCi/L PCI/L 

2.549E-16 

1.223E-10 
3.744E-16 

3.135~-n5 

Pb-210 3.684E-12 3.6842-12 9.662E-11 

Pu-239 2.621Ei00 2.621Et00 2.615E-05 
1.109E-07 

Pu-238  z . ~ I I E - ~ ~  ~ . ~ I I E - O Z  Z . E O ~ E - O ~  

Pu-241 1.113E-02 1.713E-02 

1.386E:-12 
0.000Ei00 
n.onoE+oo 
I .651E-I2 
0.000Ei00 
n.nonE+oo 
n.nnnE+oo 
0.000Et00 

1.147E-18 
0.000Ei00 
0.000Ei00 
1.361E-18 

0.000Ei00 
0.000Ei00 

o . o o n E t n n  

o.nnnE+oo 

0-233 3.859~-io 3.859~-10 3.850~-15 1.652~-08 1.367~-14 
3-234 6.081E-07 6.081E-07 6.067E-12 1.03lE-05 8.584E-12 
0-235 1.858E-08 1.858E-08 1.854E-13 1.824E-07 1.510E-I3 

*The Surface S o i l  1 s  the top l a y e r  of soil within the u s e r  specified mixing zone/depth 

Concentrations in the media occurring in pathways that are suppressed are calculated using the c u r r e n t  input parameters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

1RESRAD. Version 6.3 T* Limit = 180 days ii/30/2007 12:no page 15 
Concent : J N - 4  Drainpipe A r e a  Recreationist (Aquatic Pathways1 
File : r e c r e a t i o n a l ~ J N ~ 4 ~ d r a i n p l p e a q u a t i c p a t h w a y s . ~ ~ d  

Concentration of radionuclides in foodstuff media 
at t = i.nnn~+oz y e a r s *  

Drinking Nonleafy Leafy  fodder Fodder Meat M i l k  Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg p C i / L  pCi/kg pCi/kg 

Ac-221 1.14lE-18 1.13lE-11 1.318E-11 1.35lE-11 1.358E-11 4 . 7 8 h f - 1 3  2 .14FIF- I3  I.ll9F-ll 1.14fiE-15 ~ ~ ~~ ~~ ~~~~~ ~ ~~~~ ~~~~~~~~ 

m-241 o . o o n ~ + o n  5.337~-01 5.402~-01 5.411~-01 5.410~-01 ~ . o ~ ~ E - o z  3.201~-03 o . o o o ~ + o n  n.oonE+oo 
~p-237 o.nooE+on 4.154~-05 4.156~-05 4.16aE-05 4.159~-05 8.961~-06 4.210~-08 O.OOOE+OO n.nnnE+on 
P a - 2 3 1  1.375E-18 6.417E-11 6.641E-11 6.142E-11 6.746E-11 1.1712-10 1.157E-13 1.427E-17 1.539E-16 
Pb-210 0.000Ei30 1.652E-I1 1.643E-I1 1.677E-11 1.673E-11 4.802E-12 1.731E-12 0.000Ei00 0.00OEt00 
~ ~ - 2 3 8  o . n o o ~ + o n  4.776~-03 4.834~-03 4.844~-03 4.842~-03 1.439~-n3 I . ~ ~ z E - o ~  o.noo~+oo n.nonE+on 
Pu-233 0.000Ei00 4.45ZE-01 4.506E-01 4.514E-01 4.514E-01 1.341E-01 1.335E-03 0.000Ei00 0.000E+00 



___ 
'Concentrations a r e  at consumption tine and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption time IS 5 mini15  meat or milk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using t h e  current input parameters, 
1 . e .  using parameters appearing in the i n p u t  screen when the pathways a r e  active. 

1RESRAD. Version 6.3 T% Limit = 180 days 11/30/2007 12:OO Page 16 
Concent : JN-4 Drainpipe Area Recreationist (Avdatlc lathways) 
File : r e c r e a t l o n a l ~ J N ~ 4 ~ d r 3 i n p ~ p ~ ~ ~ q " ~ t i c p a t h w a y s . ~ ~ d  

Concentration Of radionuclides in environmental media 
at t = 1.664E+02 years 

Contaminat- Surface Air Par- Well Surface 
ted Zone Soil* ticulate Water water 

Radio- 
Nuclide pCi/g pCi/g pCi/m**3 p C i / ~  pCi/L 

Ac-227 4.693E-11 4 . 6 9 3 6 - 1 1  4.682E-16 1.861E-12 4.R50E-IR ~ ~~~ ~~ ~~ 

Am-241 2.778E+00 2.778Et00 2.771E-05 0.000Et00 0.000Et00 
Np-237 1.085E-05 1.085E-05 1.08ZE-10 6.730E-05 5.570E-11 
Pa-231 5.825E-11 5.825E-11 5.81ZE-16 5.807E-12 4.806E-18 
Pb-210 2.893E-11 2 . 8 9 3 E - 1 1  2.886E-16 0.000E+00 0.000E+00 
Pu-238 1.418E-02 1.478E-02 1.475E-07 0.000Ei00 0.OOOEtOO 
Pu-239 2.324Ei00 2.324E+00 2.319E-05 0.000Ei00 0.000Ei00 
P u - 2 4 1  6.227E-04 6.227E-04 6.213E-09 0.000Ei00 0.000E+00 
Ra-226 4.340E-11 4.340E-11 4.330E-16 0.000Et00 0.000Ei00 
Th-229 5.145E-12 5.145E-12 5.133E-17 6.093E-13 5.042E-19 
Th-230 1.021E-09 1.021E-09 1.018E-14 3.131E-11 2.59iE-17 
U-233 3.415E-10 3.415E-10 3.407E-15 3.582E-08 2.965E-14 
U-234 3.198E-07 3.198E-07 3.191E-12 6.22ZE-06 5.150E-12 
U-235 1.648E-08 1.648E-08 1.644E-13 1.849E-07 1.531E-13 

'The Surface  Soil is the t o p  l a y e r  of 5011 within the u s e r  Specified mixing zone/depth. 
~ 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters, 
1.e. u s i n g  parameters appearing in the input screen  when the pathways are a c t i v e .  
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Concent : J N - 4  Drainpipe Area Recreationist (Aquatic Pathways1 
File : r e c r e a t l o n a l ~ J N - 4 ~ d r a l n p i p e _ a q u a t l c p a t h w ~ y ~ . r a d  

Concentration of radionuclides in foodstuff media 
at t = i.664E+U2 years' 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- 
Nuclide pCi/L pCi/kg p C i / k g  p C i / k q  pCi/kg p C i / k g  pCl/L pCi/kg pCi/kg 

Ac-227 4.85OE-16 2.201E-11 2.910E-11 3.08SE-11 3.091E-11 8.374E-13 5.220E-13 7.272E-17 4.8476-15 
Am-241 0.000Ei00 4.719E-01 4.776E-01 4.784E-31 4.783F-01 7 .107E-02  2.830E-03 0.000Et00 0 . 0 0 0 E t 0 0  

2 
% 
N 
0 
.I 



Np-237 S.570E-11 6.013E-05 1.484E-04 1.5892-04 1.589E-04 1.950E-05 1 . 2 4 l F . - 0 7  1.671E-09 2.2282-08 
?a-231 4.81iE-18 1.007E-10 1.38SE-13 1.10ZE-10 1.10ZE-10 1.845E-10 1.826E-I3 4.867E-17 S.323E-16 
Pb-210 0.000Ei00 4.9228E-11 4.909E-11 4.991E-11 4.994E-11 1.433E-11 S.166E-12 0.000E+00 0.000Et00 
~ ~ - 2 3 8  O.OOOE+OO Z.SIZE-O~ Z . S ~ Z E - O ~  2.148~-03 2.546~-03 l.s66~-04 i.532~-06 o . n o o ~ + o n  0.000Ei00 
Pu-239 a . n o o ~ + o o  3.949~-01 3.997~-01 4.004~-ni ~ . O O ~ E - O I  I . I ~ O E - O ~  1.184~-03 ~ . ~ ~ o E + o o  o . n n m + n o  
P U - Z ~ I  o.noo~ton 1.058~-n4 1.~171~-04 I . o ~ ~ E - o ~  1.0731-04 3.187~-05 3.1~3~-07 o.ooo~to0 O.OOOE+OO 
Ra-226 0.000Et00 2.939E-10 2.9412-10 2.936E-10 2.9372-10 4.16SE-11 3.765E-11 0.000Ei00 0 . 0 0 0 E i 0 0  
Th-229 S.119E-19 1.133E-12 1.924E-12 2.763E-12 2.764E-12 2.9031-13 1.559E-14 S.095E-17 2.5132-16 
Th-230 2.604E-17 1.850E-10 2 . 2 J 8 E - 1 3  2.454E-10 2.454E-10 5.306E-11 2 . 6 7 1 E - 1 2  2.599E-15 1.301E-14 

U-234 5.150E-12 2.2861-06 1.044E-OS 1.144E-05 1.144E-05 4.249E-07 1.071E-06 5.15lE-11 3.090E-10 
ti-233 2.965z-14 1.253~-na 5.946~-08 6.i~:~-n8 6.5222-08 2 . 1 8 m - 0 9  5.694~-09 2.966~-13 1.781~-12 

W Z 3 S  I . ~ ~ I E - I ~  7.090~-08 3.13z~-n7 3 . 4 2 ~ 0 7  3.425~-07 1.387~-08 3.400~-08 I.S~IE-IZ 9.183~-12 - ___ ___ 
*Concentrations are at consumption time a n d  include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption time is t minus meat or milk storage t m e .  

C o n c e n t r a t i o n s  in the media o c c u r r i n g  in pathways that a re  suppressed are  calculated u s i n g  the current input parameters, 
i.e. using paramete rs  appearing i n  the input screen  when the pathways are aitlve. 

I R E S R A U ,  Version 6.3 T% Limit = 180 days 11/30/200J 12:OO Page 18 
C o n c e n t  : u'N-4 Drainpipe Area Recreationist (Aquatic Pathways) 
File : recreational~JN~4_drainplpeaquatic_pathway~.~~d 

Concentration of radionuclides in environmental media 
at t = 3.000Et02 years 

Contarninat- S u r f a c e  A i r  Par- well S u r f a c e  
ted zone  S"l1' t i c u 1 a t e  water water 

Radio- 
Nuclide pCi/g pCi/q pCi/m**3 pCilL pCi/L 

Ac-227 7.844E-11 7.844E-11 7.82SE-16 1.511E-11 1.2102-17 
~m-241 z . ~ ~ ~ E + o o  2.167~+00 2.162~-05 n.onnEtnn o . n n n ~ + n n  ~~~ ~~ ~ ~~ 

Np-237 8.462E-06 8.462E-06 8.442E-11 5.549E-05 4.592E-11 
Pa-231 8.768E-11 8.768E-11 8.747E-16 1.352E-11 1.119E-17 
Pb-210 7.8722-11 7.872E-11 7.854E-16 4.74SE-12 3.927E-18 
PU-238 4.057~-03 4.057~-03 4.048~-08 n.onnE+oo n.nonE+on 
Pu-239 1.826Et00 1.826EiOO 1.821E-05 O.ODOE+OO 0.030Ei00 
~ ~ - 2 4 1  7.910~-07 7.910~-0: 7 . 8 9 ~ ~ - 1 2  n.onnE+oo o.onoE+oo 

U-23S 1.294~-08 1.294~-08 1 . 2 9 1 ~ - 1 3  1.838~-07 i.s21~-13 - 
*The S u r f a c e  Soil IS the t o p  layer of s o i l  within the user specified mixlng rone/depth 

Concentrations in the media occurring in pathways that are suppressed  are c a l c u l a t e d  using the current input parameters, 
a 1 . e .  using parameters appearing in the i npu t  screen when ihe pathways are  a c t i v e .  
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Concent : JN-4 Drainpipe Area X e c r e a t l o n i s t  ( A q u a t i c  Pathways1 5 

N 
0 
ra 



File : re~reational_JN-4~diaInplpe_aquaticpathway~.~~d 

Concentration a t  radionuclides in foodstuff media 
at t = 3.000Ei02 years* 

Drinking Nonleafy L e a f y  Fodder Fodder Meat M i l k  Fish Crustacea 
Water Vegetable Vegetable Meat Milk. 

Radio- 
N u c l i d e  pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCl/L pCi/kg pCl/kg 

Ac-217 1.2503-17 3 . 8 6 0 E - 1 1  5.844E-11 6.124E-11 5.125E-11 1.372E-12 4.000E-13 1.875E-16 1 .250E-14  
A J - 2 4 1  0.000E+00 3.682E-01 3.726E-01 3.732E-01 3.732E-01 5.545E-02 2.208E-03 0.000Ei00 0.000E+OD 
Na-237 4.532E-11 4.735E-05 1.207E-04 1 .294E-04  1.744F-04 1 . 5 8 1 E - 0 5  1.1111E-07 1.3lRE-09 1 ~ R 7 7 F - O R  

P u - 2 4 1  0.000E+00 1.3446-07 1 . 3 6 0 0 - 0 7  1 . 3 6 5 E - 0 7  1.363E-07 4.048E-OS 4 . 0 3 0 E - I 0  0.000E+00 0.000EiOO 
R a - 2 2 6  3.82JE-19 5.832i-10 6.841E-10 6.837E-10 6.835E-10 9.693E-11 8.811E-11 1.911E-lJ 9.557E-17 
~h-225 1.832~-18 2.205~-12 ~ . ~ o ~ E - I z  6.053~-17 h ~ n i d ~ - i ?  4.75h~-ii 7 . 5 3 4 ~ - 1 4  i.ain~-lh 9 ~ 1 5 m - 1 6  

~~ ~ ~ ~ ~~~ ~~ 

Th-230 4.293E-17 2.118E-10 2.815E-10 2.947E-10 2.947E-IO 5.932E-11 2.581E-12 4.291E-15 2.145E-14 
U-133 2.4UlE-14 1.015E-08 4.816E-08 5.283E-08 5.282E-08 1.764E-09 4.606E-09 2.402E-13 1.442E-12 
U-234 1.764E-12 7.74UE-07 3.567E-06 3.910E-06 3.508E-06 1.416E-07 3.595E-07 1 . 7 6 4 E - 1 1  1.059E-10 
U-235 I . ~ Z I E - I ~  5.301~-0a 3 . 0 9 9 ~ - 0 7  3.390~-07 1 . 3 9 m - 0 7  I . ~ I ~ E - o ~  3.271~-08 I . ~ Z I E - I ~  ~ . ~ Z R E - I Z  - ~ ~ ~ _ _ _ ~  
'Concentrations are at consumption tlme and include radioactive decay and ingrowth during storage time. 
For livestock fodder, consumption t m e  i s  t minus meat or milk storage time. 

Concentrations rn the media occurring in p a t h w a y s  that are suppressed a r e  calculated using the current input parameters, 
i.e. using parameters appearing in tne input screen when the pathways are active. 
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COnCent : JN-4 Drainpipe Area Recreationist (Aquatic Pathways1 
File : recreational_JN~4_drainpipe_aquatic_pathw~~~.~~d 

Concentration of radionuclides in environmental media 
at t = ~ . O O ~ E + O ~  years 

Contaminat- Surface Air ?ar- well S u r f a c e  
ted Zone Soil* timilate water water 

Nuclide pCi/g pcilg pcl/m"3 pCi/L ?Cl/t 
Radio- 

Ac-227 1.018E-10 1.018E-lU 1 .015E-15  5.254E-ll 4 . 3 4 6 E - 1 7  
Am-241 5.903E-01 5 . 9 0 3 E - 0 1  5 . 8 8 9 E - 0 6  U.00UEt00 0.000E+0U 
Np-237 Z.305E-06 2.305E-06 2.3001-11 1 . 7 1 5 E - 0 5  1.485E-11 
?a-231 1.049E-10 1.045E-10 1.047E-15 4 .466E-11  3.6562-17 
Pb-210 2.583E-10 2.583E-IO 2.577E-15 6 . 5 2 3 E - 1 1  7 . 0 5 4 E - 1 7  
PU-218 4.633~-06 4 . 6 3 3 5 - 0 6  4 . 6 2 2 ~ - 1 1  u . n o o ~ t o o  o . n o o ~ + n u  

V Pu-239 5.l52E-01 5 . 1 5 2 E - 0 1  5 . 1 4 0 F F 0 5  U . O f l U E i 0 0  0.000Ei00 m Pu-241 5.297E-22 5.237E-22 5 . 2 8 5 E - 2 7  O.O00E+00 0.000Ei00 
R a - 2 2 6  2 . 9 4 8 E - 1 0  2.948E-10 2.94lE-15 5 . 3 6 3 E - 1 2  4 . 4 3 9 E - 1 8  w 

% 
09 



Th-229 1.221E-11 1.221E-11 1.218E-16 6.525E-12 5.400E-18 
Th-230 7.754E-10 7.154E-10 7.736E-15 5.697E-11 4.715E-17 
U-233 7.258E-11 1.258E-11 7.242E-16 9.334E-09 1.125E-15 
u-234 i.nmE-10 i.nn2~-10 9.998~-16 7.866~-09 6.510~-15 
U-235 3.652~-09 3.652~-09 3.644~-14 I . B O ~ E - O ~  1.490~-13 - ___ 
'The Surface Soil is the top layer of soil within the User specified mixing roneldepth 

Concentrations in the media occurrinq in pathways that a r e  suppressed are calcilated u s i n g  the current input parameters, 
i.e. using parameters appearing in the input screen when the pathways are  actlve. 
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Concent : JN-4 Drainpipe Area Recreationist ( A q u a t i c  Pathways1  
File : recreational_JN-4~draInpipe_aquaticpathway~.~~d 

Concentration of radionuclides in foodstuff media 
at t = l.OOOEt03 years' 

Radio- 
N u c l i d e  

Ac-227 
Am-241 
Np-237 
Pa-231 
Pb-210 

Pu-239 
Pu-241 
Ra-226 
Th-229 
Th-230 
U-233 
U-234 
6 - 2 3 5  

___ 

~"-238 

Drinking Nonleafy Leafy Fodder 
Water Vegetable Vegetable Meat 

pCiIL pCi/kg pCi/kg pCi/kg 

4.348E-17 6.144E-11 1.303E-10 1.3915-10 
0.000Ei00 1.003E-01 1 .015E-01  1.017E-01 

3.697E-11 1.932E-10 2.520E-10 2.598E-10 
1.4nsE-11 1.4os~-os 3.758~-05 4.oqoE-05 

Fodder Meat Milk Fish Crustacea 
M i l k  

- 
PCilkq pCi/kg pCi/L pcilkg pCi/kg 

1.391E-10 1.887E-12 1.339E-12 6.520E-16 4.346E-14 
1.017E-01 1.51OE-02 6.015E-04 @.000Ei00 0.000€+00 
4.040E-05 4.797E-06 3.123E-08 4.456E-10 5.941E-09 
2.598E-10 3.618E-10 1.711P-13 3 . l f l ? F - l h  4.069E-15 

4.439E-18 1.998E-09 Z.006E-09 2 .007E-09  2.007E-09 2.841E-10 Z.586E-10 2.220E-16 1.llOE-15 
5.402E-18 4.339F-12 1.291E-11 1.414E-11 1.414E-11 7.4206-13 4.001E-14 5.402E-16 2.701E-15 
4.715E-11 1.5146-10 2.276E-10 2.369E-10 2.369E-10 4.0671.-11 ?.049F-l? 4 . 1 1 5 F - I S  2.357E-14 ~ . -  ~~ ~ ~ ~ ~ ~~~~ ~~ 

7.725~-1s 3 . 2 5 8 ~ - 0 9  1.549~-08 i.699~-08 1.699~-@8 5 . 6 5 0 ~ - 1 0  I . ~ ~ E E - o ~  7.129~-14 4.640~-13 
6.510E-15 2.761E-09 1 . 3 0 7 E - 0 8  1.433E-08 1.432E-08 4 . 8 2 2 E - 1 0  1.258'2-09 6.511E-14 3.907E-13 
1.490E-13 6 . 3 1 6 E - 0 8  2.997E-07 3.281E-07 3.281E-07 1.127E-08 2.921E-08 1.490E-12 8.94OE-12 ____ ___ - 

*Concentrations are at consumption time and include radioactive decay and ingrowth durinq storage time. 
For livestock fodder, consumption time is t minus meat or m i l k  storage time. 

Concentrations in the media occurring i n  pathways that a r e  suppressed are calculated using the current input parameters, 
1 . e .  using parameters appearing in the i n p u t  sc reen  when the pathways are active. 
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Attachment 11. Swimming Dose Assessment for JN-Q Drainpipe Area 

Swimming Dose AIsessment tor JNd Drainpip h a  

ASSumea that pmon 5wmo for 60 minutesiday for 7 days per week while a1 Gid Scout camp 
Length of swm from Exposure Factom Handbmk. Section 15 4 1 (EPN600iC-991001, 1999) 
Dose Conversion factors from Federal Guidance Report No 12. Table 111 2 'rP denotes that short-Iwed pmgeny am included 8n the DCF 
50 mUhr of incidental water 8ngestion during swimming also assumed. based on EPAB swimmer ex~osure asesment model. ~ a o e  9. 
Surface water  concentration^ from RESRAD 'con 8le 

94.76 Yeam 
lmmeraion in Surfaw Water 

sulfate water Total 
water lmmemion E X ~ O O U ~  E X P O S U ~  Exposure 
Concentralion EDE DCF Time Time Time EDE 

Radionuclide (pciit) (Sv-m3lBq-5) (days) [minlday) ( r e . )  Urn3 mremisv Bqlpci (mrem) 

Incidental Ingestion of Surfass Water While Swimming 

Ingestion 
DCF Time €DE 

Radionuclide mremipci mUhr (hriday) [days) [mrem) 

Total 
EDE 
(mrem) 

4 69E-21 
0 00E+00 
0 OOEIOO 
4 ME-21 
0 OOE+OO 
0 00E+00 
0 OOEIOO 
0 OOEtOO 
0 OOEiOO 
149E-23 
121E-21 
106E-16 
8 67E-16 
141E-17 
8 82E-16 

Total 
EDE 
(mrem) 

251E-20 
0 OOEIOO 
868E 14 
1 78E-20 

0 OOEIOO 
0 OOEtOO 
0 OOEIOO 
0 00E+00 
0 00E+00 
7 12E-22 
4 97E-21 
3 DOE-18 
5 10E-16 
146E-17 
8 73E-14 

Ac-227+P 9.CdE-19 4.06E-17 7 60 25200 
25200 
25200 
25200 
252W 
25200 
25200 
25200 
252W 
252W 
252W 
25200 
25200 
25200 

1000 low00 
1000 lOWD0 
1000 lowoo 
1000 lowoo 
1000 loow0 
1000 l W w o  
1WO lwwo 
1WO ioowo 
1wo l w o W  
1000 lowoo 
1WO lOWW 
1WO 1WOW 
1000 lwo00 
1000 lW000 

0.037 3 42E-24 Ac-227+D 148E-02 50 1 7 468E-21 
An-241 3 M E 0 3  50 1 7 O00E+00 
Np237+D 4 M E 4 3  50 1 7 000E+W 
Pa-231 106E02 50 1 7 4 CdE-21 

186E-16 7 60 
226E-17 7 60 
3 78E-18 7 60 

0037 O00E+00 
0037 OOOE+OO 
0037 384E-25 
0037 OOOE+OO 
0037 O00E+00 
0037 O00E+00 

Pb2lOtP 0 OOEtOO 
Pu-238 0 WE+OO 
Pu-239 O.WE+OO 

195E-19 7 60 
114E-20 7 60 
9 60E-21 7 60 

Pb21O+D 7.28E-03 50 1 7 O.OOE+W 
Pu-238 3.20E03 50 1 7 O.WE+W 
Pu-239 3.54E03 50 1 7 O.OOE+W 

Pu-241 0 00E+00 
Ra226+P 0 M)E+OO 
Th-229+P 1 OSE-20 

162E-22 7 60 
193E-16 7 60 
328E-17 7 60 

0037 OWEM0 Pu-241 6 M E 0 5  50 1 7 OOOEtW 
Ra-226tD 132E03 50 1 7 000E+00 
Th-229rD 4 03E-03 50 1 7 149E-23 
Th-230 548E04 50 1 7 1 21E-21 

~~ ~~ 

Th-230 6 30E-18 
~~ 

3 NE-20 7 60 
U-233 1.05E-14 
u-234 8.75E-12 
U-235+P 1.48E-13 

3.ME-20 7 60 
1.75E-20 7 60 
171E-17 7 60 

U-233 2 89E04 50 1 7 1 WE-18 
u-234 2 83E04 50 1 7 867E-16 
U-235+D 2 67E04 50 1 7 139E-17 

Total 

1S6.4Ye.m 
1mm*raion in surface water 

2.50E-19 882E-16 

lncidsntal Ingestion of Surface Water While Swimming 

ingeSllOn 
DCF Time EDE 

Radionuclide mremlpci mUhi (hriday) (days) (mrem] 

surface Wale, Total 
water Immersion E x p ~ s ~ r e  Expawre Exp~sure 
Concentration EDE DCF Time Time Time EDE 

Radlonuciide (pciit) [Sv-m3lBq-5) (days) [miniday) [sec.) Urn3 mremisv BqlpCi (mrem) 

Ac-227tP 4.85E-18 4.06E-17 7 60 25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 

1000 low00 
1000 low00 
1000 lOW00 
1000 low00 
1000 low00 
1000 lowoo 
1000 lowoo 
1000 loow0 

0 037 1 ME-23 
0037 O00E+00 
0037 119E16 
0037 169E-24 
0037 O00E+00 
0037 O00E+00 
0 037 0 00E+00 
0 037 0 00E+00 

Ac-227+0 
Am-241 
Np237rD 
Pa-231 
Pb210ID 
PU.238 
Pu-239 
Pu-241 
Ra-226+D 
Th-229+D 
Th-230 
U-233 
u-234 
U-235+D 

1 46E-02 
3 ME-03 
4 ME-03 
106E-02 
7 28E-03 
3 20E-03 
3 54E-03 
6 84E-05 

50 
50 
50 
50 
50 
50 
50 
50 

7 251E-20 
7 OOOE+W 
7 666E-14 
7 178E-20 
7 O00E+00 
7 OWE+OO 
7 O00E+00 
7 DOOEIOO 

Am-241 0 OOEIOO 
Np237+P 557E~11 
Pa-231 481E-18 

186E-18 7 60 
2 28E-17 7 60 
3 78E-18 7 60 ~ 

Pb210+P 0 00E+00 
~ 

195E-19 7 60 
1 14E-20 7 60 
960E-21 7 60 
162E-22 7 60 

Ra-226tP 0 OOEtOO 
Th-229fP 5 ME-19 
Th-230 2.59E-17 

1 93E-16 7 60 
326E-17 7 60 
3 ME-20 7 60 

132E-03 50 1 7 OOOEtW 
4 03E-03 50 1 7 7 1lE-22 
5 48E04 50 1 7 497E-21 

U-233 2 97E-14 
u-234 5 15E-12 2 U-235+P 153E-13 

% 

3 ME-20 7 60 
1 75E-20 7 60 
1.71E-17 7 60 

1wo 1ooow 
1000 1WOW 
1000 1wooo 

0037 101E-22 
0037 840E-21 
0037 244E-19 

119E-16 

2 89E04 50 1 7 300E-18 
2 83E04 50 1 7 5 10E-16 
2 67E04 50 1 7 141E-17 

N 
N 
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