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WYMAN-GORDON'S COMMENTS ON THE FEBRUARY 22,1993

NUCLEAR REGULATORY COMMISSION DRAFT DOSE ASSESSMENT
l

May 14,1993 |
|
'

I
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I. Introduction

Following are comments on the February 22,1993 Nuclear Regulatory Commission ("NRC")
a

draft dose assessment for magnesium-thorium alloy which is located at the Wyman-Gordon plant site

in North Grafton, Massachusetts (the ' Site'). These comments were prepared on behalf of Wyman-

Gordon Company by Bechtel Environmental, Inc. ("Bechtel").

As described by the NRC, the dose assessment consists of a series of models automated by

a computer code named RESRAD, which assumes a family-farm scenario. Pacific Northwest ;

Laboratory ('PNL"), under contract to the NRC, carried out the modeling exercise using the,

i

| RESRAD code and chose to use certain inputs which do not reflect actual site conditions. In many

instances. PNL used input parameters which were either overly conservative or were specified as

* default" values in the RESRAD code. Because the PNL modeling runs do not take into account

crucial site-specific information, the results of the modeling yield a maximum dose which is several

orders of magnitude higher than what would be expected if actual input parameters reflective of site

conditions had been used.

Those inputs which significantly contributed to the maximum dose values in PNL's modeling

rI
| results are: 1) the depth of the soil cover; 2) the surface erosion rate; and 3) the density of the cover
,

material. Bechtel recalculated the dose using the RESRAD code, together with parameters for the

three controlling inputs which are reflective of actual site conditions. The results of the Bechtel

'I
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I
I RESRAD code modeling runs, completed for a 1000 year time span, indicate that the maximum dose

would be 1.4 mrem /yr at year 391 for trench area 1 and the calculated doses for areas 2 and 3 would

be approximately .3 mrem /yr and .5 mrem /yr respectively, also at year 391. We believe that the
i

great variability in the modeling results strongly wpports the conclusion that before any decision on

remediation can be made actual site conditions must be taken into account.

II. Aonlicability of Fam:lv-Farm Scenario |

It is inappropriate to apply the family-farm scenario to the Site which has been used

continuously since 1945 (i.e., almost 50 years) as an industrial defense facility. The Site was

initially owned and operated by the Air Force, then leased to Wyman-Gordon, and, in 1982, well

after expiration of the last of the Atomic Energy Commission licenses for use of magnesium-thorium

alloys, Wyman-Gordon purchased the Site subject to retention by the Air Force ofliability for pre-

existing environmental conditions.

The Site is preser.tly occupied by an operating facility which is one of the largest

manufacturers of forgings for the aerospace industry. There are no plans at hand to cease operations

at this location. Moreover, the Site and adjacent properties are zoned for industrial / office and light

industrial use and have not been used for residential or agricultural purposes for over 45 years.

Given the history of land use in the area and the fact that the Site has been used for heavy

industry for almost half a century, it is unreasonable to assume that this Site would be desirable for

use as a family farm.

Furthermore, oversight of industrial properties such as this under federal and state

environmental regulatory programs virtually assures that sufficient information would be publicly

available to prevent an unsuspecting family from purchasing the land, building a house on it, andI
i
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.

raising crops and livestock for family consumption. Consideration could also be given to recording

{
a notice in the Registry of Deeds indicating precisely where on the Site the magnesium-thorium waste

( is buried.

|
111. Descriotion of Pertinent Modeline Inouts

|
A. Depth of Soil Cover

The trenches in the PNL dose assessment were described as being 30 feet long,3 feet wide ,

l !
'

and 2 feet deep, with no surface cover. However, there are 4 feet of surface cover on the trenches. !

I

| As stated in the " Site Decommissioning Management Plan" (NRC 1992a), "The magnesium-thorium i

wastes are buried and covered by 4 feet of soil." The fact that there are 4 feet of soil covering the

I
waste is further supported by: a) a series of as-built drawings (Wyman-Gordon 1961,1970) on

|
trench details (see Figure 1); b) a letter on "Information Regarding Mag-Thorium Low-Level

Radioactive Wastes Buried at Wyman-Gordon Company,244 Worcester Street, North Grafton, M A"

(Wyman Gordon 1991); and c) the * Summary of Data Investigation of the Magnesium-Thorium

Disposal Area" (GZA 1991).

Specifically, the trench detail shown in Figure 1 indicates that each of the trenches is 6 feet

deep with 2 feet of magnesium-thorium waste material at the bottom of the trench and 4 feet of

surface cover on top of the waste.

As an input parameter to the RESRAD code, PNL used a soil cover depth of 0 feet in its

primary dose assessment simulation and 2 feet in its sensitivity run to bound the doses. There is no

basis in fact for either of those numbers. When Bechtel ran the RESR.AD code, it used the actual

soil cover depth of 4 feet. See Table I for a comparison of the variation in modeling input

parameters used by PNL and Bechtel.

3
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I
B. Surface Erosion Rate

The surface erosion rate used in the PNL dose assessment was the RESRAD code default of

1 x 105 m/yr. However, PNL should more appropriately have used the 6 x 10~5 m/yr surface

erosion rate which the RESRAD manual (Gilben 1989)(Knight 1983) calls out as a suitable rate of

erosion for a site at which the family-farm scenario is unreasonable and where there is a 2% slope.

Inasmuch as this Site has no apparent slope and erosion rates increase with increasing slope, even

this input represents an overly conservative rate of erosion for the Site.

When Bechtel ran the RESRAD model, it used the arguably conservative surface erosion rate

of 6 x 105 m/y in its primary dose assessment simulation and 6 x 10d m/y in its sensitivity run to

bound the doses. According to the RESRAD manual, a surface erosion rate of 6 x 104 m/y is a

suitable rate for row crop agriculture, i.e., the family-farm scenario (Gilbert 1989).

C. Density of Cover Material

5The PNL dose assessment states that 1.78 g/cm is the input parameter that should be used

in the RESRAD code to represent local soil conditions. PNL explains that it obtained this value

from the range given in A Manual of Geolocv for Civil Encineers (Pitts 1984). However, when

PNL ran the model, it inexplicably used a cover density value of 1.6 g/cm' instead of 1.78 g/cm .5

5When Bechtel ran the RESRAD code, it used 1.78 g/cm as the input parameter for density

of cover material. See Table 1.

I
D. Miscellaneous Inputs

Other input parameters which were used in the PNL dose assessment are not reflective of

actual site conditions. For example, two such inputs are the estimated inventory of magnesium-

'I
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thorium alloy and the percentage ! thorium in the al!oy. The estimated inventory used in the PNL

dose assessment was approximately 120 percent of the recorded value, or 50,000 pounds, instead

f of the recorded value of 42,000 pounds. The PNL dose assessment also assumed that the percentage

of thorium in the alloy was always 3%. In actuality, the alloy contained between 2% and 3%

)
thorium. When Bechtel ran the RESRAD code, it did not correct for these values.

IV. Results of Modeline Usine the RESRAD Codg

:I
Using the PNL input parameters identified on Table 1 for PNL Dose Assessment #1, the

RESRAD code calculated the maximum dose for trench area 1 to be 1322 mrem /yr at time zero, and
i

>

the calculated doses for areas 2 and 3 are approximately 1027 mrem /yr and 1103 mrem /yr

respectively, also at time zero. For all of the reasons stated previously, those calculated doses are

not realistic nor do they represent anything close to the expected future site-specific conditions within

a 1000 year time span.

Using appropriate site-specific input parameters (i.e., thcse identified on Table 1 for Bechtel

Dose Assessment #1), the RESRAD code calculated the maximum dose for trench area 1 to be 1.4

mrem /yr, and the calculated dose for areas 2 and 3 are approximately .3 mremiyr and .5 mrem /yr jI !

respectively, all at year 391. The code was completed for a 1000 year time span. Even when the

RESRAD code is run using the more conservative family-farm scenario erosion rate specified on

Table 1 (See Bechtel Dose Assessment #2 sensitivity run), the maximum doses for the three trench

areas, as calculated by the model, are 22.5 mrem /yr for area 1 and for areas 2 and 3 are 6.1

mrem /yr and 8.7 mrem /yr, respectively. See Table 2 for a summary of the dose assessment

modeling results which were derived using the RESRAD code.

I
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I Based on PNL's RESRAD code modeling runs, one would conclude that the direct radiation

pathway is the main contributor to the dose, followed by the dust inhalation pathway. However,

Bechtel's modeling runs clearly show that when one uses the RESRAD code with site-specific input

parameters, both the direct radiation and inhalation pathways do not contribute significantly to the

dose. Furthermore, there is no basis to believe that the ingestion of on-site well water would ever

be a prominent radiation pathway. Groundwater monitoring of on-site and off-site wells since 1990

indicates that gross alpha and gross beta levels meet U.S. Environmental Protection Agency Primary

Drinking Water Standards (NRC 1992a 1992b)(GZA 1992). Assays of sediment samples from the

on-site wells indicate no thorium migration above background levels (NRC 1992a). Moreover, the

magnesium-thorium alloys are in an insoluble form and, thus, would not be anticipated to leach into

the groundwater or surface water.

See the Attachment annexed to these comments for copies of Bechtel's RESRAD code

modeling runs 1 through 6 as identified on Table 2.

I
V. Conclusion

The great variability in the modeling results discussed in these comments strongly supports

the conclusion that before any decision on remediation can be made, actual site conditions must be

taken into account. When input parameters representative of site conditions are used with the

RESRAD code, the maximum radiation dose from the magnesium-thorium materials at the Site

occurs in year 391 and is less than 1.5 mremlyr. Dose levels decline thereafter for the remainderI i

of the 1000 year modeling time span. These estimates of potential future radiological exposure at

the Site are well below the 170 mrem /yr maximum permissible exposure level espoused in the NRC's

1981 Branch Technical Position for " Disposal or Onsite Storage of Thorium or Uranium WastesI
6I
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from Past Operations" [46 Ett Era 52061 (Oct. 23,1981)].

Thus, the results of the PNL dose assessment cannot justifiably be used to support a need for
i

remediation of the Site. In fact, there may be no technical basis to support inclusion of the Wyman- |

Gordon Site on the Site Decommissioning Management Plan list.

.
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Table 1 ;

SUMMARY OF PARAMETER DIFFERENCES BETWEEN ,

THE PNL AND BECHTEL DOSE ASSESSMENTS

I
Dose Assessment Inputs

Version of !

'| Dose Cover Depth Erosion Rate Cover Density
E Assessment (feet) (m/yr) (g/cm') i

PNL Dose Assessment #1 0 1 x 10'8 1.6

PNL Dose Assessment #2 2 1 x 10-5 1.6
.

(sensitivity run)

Bechtel Dose Assessment #1 4* 6 x 10r5* 1,78*

- Bechtel Dose Assessment #2 4* 6 x 104 1.78*
'

' (sensitivity run) '

,

* Indicates site-specific value

:
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Table 2

DOSE ASSESSMENT EVALUATION SUMMARY

I
I

Dose (mrem /yr)

Version of Dose Area 1 Area 2 Area 3
Assessment *

,

PNL Dose Assessment #1 1322 1027 1103
'

PNL Dose Assessment #2 924 687 738

Bechtel Dose Assessment #1 1.4 .3 .5
Run 1** Run 2** Run 3"

I Bechtel Dose Assessment #2 22.5 6.1 8.7
Run 4** Run 5" Run 6**

I'

Only the parameters stated on Table 1 were changed (i.e., cover depth, erosion rate and*
-

density) to reflect site-specific inputs. All other inputs and their respective parameters remain ,

constant from one dose assessment to another.

" Run # corresponds to the results of the Bechtel dose assessment simulations which were run
using the RESRAD code (copies are attached).

|I '

|
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strnary * DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1,4' COVER, NIC,BNI
File * WYMGRD22. DAY

Dose Conversion f attor (and Related) Paremeter Strriary
1 Current Parameter
Menu Parameter Value Defeutt Name

A-1 Ground external gamma, volume DCF's, (m em/yr)/(pCi/cm**3):
A1 Ra-228+0, soit density = 1.0 g/cm"3 8.180E*00 8.180E*00 DCF1( 1,1)
A-1 Ra-228+D, soi t densi ty = 1.8 g/cm"3 4.510E+00 4.510E+00 DCF1( 1,2)
A-1
A1 Th-228+D, soi t density = 1.0 g/cm"3 1.330E+01 1.330E*01 DCF1( 2,1)
A-1 th-228+0, soil density = 1.8 g/cm"3 7.360E+00 7.360E+00 DCF1( 2,2)
A-1
A-1 Th-232 , soit density = 1.0 g/cm**3 1.350E-03 1.350E-03 DCF1( 3,1)
A-1 Th-232 , soit density = 1.8 g/cm"3 6.040E 04 6.040E 04 DCF1( 3,2)

A-3 Depth f actors, ground external gansna, dimensionless:
A-3 Ra 228+D, soit density = 1.0 g/cm"3, thickness = .15 m 6.800E-01 6.800E-01 FD( 1,1,1)
A-3 Ra-228+D, soit density = 1.0 g/cm**3, thickness = 0.5 m 9.700E-01 9.700E-01 FD( 1,2,1)
A3 Ra-228*D, soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,1)
A-3 Ra-228*D, soit density = 1.8 g/cm"3, thickness = .15 m 8.500E-01 8.500E-01 FD( 1,1,2)
A-3 Ra-228+D, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)
A3 Ra 228+0, soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,2)
43
A-3 th-228+D, soit density = 1.0 g/cm"3, thickness = .15 m 6.100E-01 6.100E-01 FD( 2,1,1)
4-3 Th*228+D, soit density = 1.0 g/cm"3, thickness = 0.5 m 9.400E-01 9.400E-01 FDt 2,2,1)
A3 Th-228*D, soi t density = 1.0 g/cm"3, thickness = 1.0 m 1.000E*00 1.000E+00 FD( 2,3,1)
A-3 th-228+0, soi t density = 1.8 g/cm"3, thickness = .15 m 7.500E 01 7.500E-01 FD( 2,1,2)
4-3 th 228+D, soit density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 2,2,2)
A-3 th-228+D, soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 TDC 2,3,2)
A-3
A3 Th-232 , soit density = 1.0 g/cm"3, thickness = .15 m 9.500E-01 9.500E 01 FD( 3,1,1)

I
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A3 Th-232 , soit density = 1.0 g/cm**3, thickness = 0.5 m 1.000E*00 1.000E*00 FDC 3,2,1)
A3 Th 232 , soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E*00 1.000E*00 FD( 3,3,1)
a-3 Th 232 , soit density = 1.8 g/cm**3, thickness = .15 m 1.000E*00 1.000E+00 FD( 3,1,2)
A-3 Th-232 , soit density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E*00 FD( 3,2,2)
A-3 Th-232 , soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E*00 1.000E+00 FD( 3,3,2)

B-1 Dose conversion factors for dust inhalation, mrem /pci:
P-1 Ra 228+D 4.500E-03 4.500E 03 DCF2( 1)
B-1 Th-228+D 3.100E-01 3.100E-01 DCF2( 2)
B1 Th 232 1.600E+00 1.600E+00 DCF2( 3)

D-1 Dese conversion factors for ingestion, mrem /pci:
D-1 Ra+228*D 1.200E-03 1.200E-03 DCF3( 1)
01 Th-228+D 7.500E-04 7.500E-04 DCF3( 2)
D1 Th-232 2.800E 03 2.800E-03 DCF3C 3)

D 34 Food transfer factors:
D-34 Ra-228+0, plant /soit concentration ratio, dimansientess 1.400E 03 1.400E-03 RTF( 1,1)
D-34 Ra 228+D, beef /tivestock-intake ratio, (pCi/kg)/(pCi/d) 9.900E-04 9.900E-04 RTF( 1,2)
D-34 Ra 228+D, milk / livestock-intake ratio, (pCl/L)/(pCi/d) 2.000E-04 2.000E-04 RTF( 1,3)
D-34
D-34 Th 228+0, plant /sof t concentration ratio, dimensientess 4.200E-03 4.200E-03 RTF( 2,1)
0-34 th-228+D, beef /tivestock-intake ratio, (pti/kg)/(pti/d) 5.000E-03 5.000E 03 RTF( 2,2)
D-34 Th-228+0, mitk/ livestock-intake ratio, (pct /L)/(ptl/d) 2.500E-06 2.500E-06 RTF( 2,3)
D-34

1 Residual Radioactivity Program, Version 4.60 05/04/93 12:49 Page 3
Sumary ? DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH ARE A 1,4' COVER, NIC,8NI
file * WYMGRD22.DAT

Dose Conversion Factor (and Related) Parameter Sumery (continued)
O current Parameter

Menu Parameter Value Default Name

D-34 Th-232 , plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 3,1)
0-34 th-232 , beef /tivestock-intake ratio, (pCi/kg)/(pCl/d) 5.000E-03 5.000E-03 RTF( 3,2)
D-34 th-232 , milk /tivestock-intake ratio, (pCi/L)/(pCl/d) 2.500E-06 2.500E-06 R1F( 3,3)

| D5 Bioacctmutation f actors, fresh water, L/kg:
'

D-5 Ra-228+0, fish 5.000E*01 5.000E*01 BIOFAC( 1,1)
D5 Ra-228+D, crustacea and mottusks 2.500E*02 2.500E*02 B10FACC 1,2) -

D5
D-5 th 228+0. fish 3.000E+01 3.000E*01 BIDFAC( 2,1)
0-5 Th-228+D, crustacea and mottusks 5.000E+02 5.000E+02 810FAC( 2,2)
D5
D5 Th-232 , fish 3.000E*01 3.000E+01 810FAC( 3,1)
05 Th-232 , crustacea and mottusks 5.000E+02 5.000E+02 810FAC( 3,2)

1 Residual Radioactivity Program, Version 4.60 05/04/93 12:49 Page 4
Sternary DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,BNI
File : WTMGRD22.DAT

Site-Specific Parameter Smmary
0 User Used by RESRAD Parameter

Menu Parameter Irgut Default (If dif feretit f rom user input) Name

R011 Area of contaminated tone (m**2) 3.850E*02 1.000E+04 --- AREA
RO11 Thickness of contaminated tone (m) 6.000E-01 1.000E*00 THICR0---

R011 Length parattel to aquifer flew (m) 4.200E+01 1.000E*02 --- LC2PAQ
R011 Basic radiation dose limit (mrem /yr) 1.000E*02 1.000E+02 --- BRLD
RO11 Time since placement of materlat (yr) 0.000E*00 0.000E+00 --- it

d
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g M M M E W E E E E E' E E E E E E E'

Re 228 2.G90E-22 0.0000 9.070E-26 0.0000 4.829E-25 0.0000 0.000E+00 0.0000 1.718E-25 0.0000 4.014E-28 0.0000 2.697E-22 0.0000
th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 1.022E*00 0.9909 2.595E 04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 1.203E-04 0.0001 1.136E 04 0.0001 1.032E+00 1.0000

total 1.022E*00 0.9909 2.595E-04 0.0003 4.829E-25 0.0000 0.000E+00 0.0000 1.203E 04 0.0001 1.136E-04 0.0001 1.032E+00 1.0000
0+Stre of all water independent and dependent pathways.
18esidual Radioactivity Program, version 4.60 05/04/93 12:49 Page 18
Strnary : DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 1,4' COVER, NIC,941
File : VTMGR022.0Af

Total Dese Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuctide prem/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra 223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
Th 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 232 1.236E 02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

total 1.236E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

totat Oose Contributions TDOSE(i.p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 1.000E*03 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk Att Pathways *
Radio- i

Nuttide prem/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.236E-02 1.0000

Total 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.236E-02 1.0000
0* Sten of at t water independent and dependent pathways.
1 Residual Radioactivity Program, version 4.60 05/04/93 12:49 Page 19
Sw nery : DOSE ASSESSMENT FDR WAYMAN GORDON TRENCH AREA 1,4a COVER, NIC,841
File WYMGR022.DAT

Dose / Source Ratios Swned Over All Pathways
. Parent and Progeny Principal Radionuctide Contributions Indicated
| Orarent Product Branch OSR(j,t) (mrem /yr)/(pCi/g)
'

(i) (j) Fraction te 0.000E+00 1.000E-01 3.000E 01 1.000E*00 3.000E+00 1.000E+01 3.000E*01 1.000E+02 3.000E+02 1.000E+03

Ra-228 Ra-2c8 1.000E*00 1.024E-06 1.006E-06 9.695E-07 8.531E-07 5.921E 07 1.649E-07 4.279E-09 1.203E 14 1.660E-30 0.000E+00
Ra-228 Th 228 0.000E+00 3.088E-06 8.773E-06 2.420E-05 4.256E-05 2.373E-05 7.325E-071.847E-08 2.195E-24 0.000E+00
Ra-228 ESR(j) 1.024E 06 4.093E-06 9.742E-06 2.505E-05 4.315E-05 2.390E-05 7.368E-071.847E-05 2.195E-24 0.000E*00

Oth-228 Th 228 1.000E+00 8.757E-05 8.446E-05 7.856E-05 6.09BE-05 2.957E 05 2.349E-06 1.690E 09 1.689E-20 0.000E+00 0.000E+00
0th-232 Th 232 1.000E+00 2.046E-22 2.047E-22 2.047E-22 2.050E-22 2.059E-22 2.088E-22 2.176E-22 2.510E 22 3.778E 22 1.580E 21
Th 232 Ra-228 0.000E+00 1.221E 08 3.59BE-08 1.127E-07 2.850E 07 5.687E-07 6.833E-071.490E-03 7.740E-03 1.317E-06
th-232 Th 228 0.000E +00 1.875E-08 1.628E-07 1.5?TE-06 1.022E 05 4.065E-05 5.784E-05 1.143E-04 6.628E-05 9.235E-05
Th-232 ESR(}) 2.046E-22 3.096E-08 1.987E 07 1.709E 06 1.050E-05 4.122E-05 5.852E-05 1.604E 03 7.815E-03 9.367E-05

The OSR includes contributions from associated (half-life 5 0.5 yr) daughters.
0

Single Radionuclide soit Guidelines G(1,t) in pCi/g
Basic Radiation Oose Limit = 100 mrem /yr
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Surinary DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : VYMGRD23.DAt

Dose Conversion Factor (and Related) Parameter Suninary
0 Current Parameter

Menu Parameter Value Default Name

A1 Ground external gamma, volune DCF's, (mrem /yr)/(pCi/cm**3):
A-1 Ra 228+0, soit density = 1.0 g/cm"3 8.180E+00 8.180E+00 DCF1( 1,1)
A1 Ra 228+D, soit density = 1.8 g/cm"3 4.510E+00 4.510E+00 DCF1( 1,2)
A-1
A-1 Th 228+D, sd t density = 1.0 g/cm"3 1.330E+01 1.330E+01 DCF1( 2,1)
A-1 Th 228*D, soi. density = 1.8 g/cm"3 7.360E+00 7.360E+00 DCF1( 2,2)
A-1
A-1 Th 232 , soit density = 1.0 g/cm"3 1.350E 03 1.350E-03 DCF1( 3,1)
A1 Th-232 , soit density = 1.8 g/cm"3 6.040E 04 6.040E-04 DCF1( 3,2)

A-3 Depth f actors, ground external gansna, dimensionless:
| A3 Ra 228+D, soit density = 1.0 g/cm**3, thickness = .15 m 6.800E-01 6.800E-01 FD( 1,1,1)
i A-3 Ra 228+D, soit density = 1.0 g/cm"3, thickness = 0.5 m 9.700E 01 9.700E-01 FD( 1,2,1)

A3 Ra 228+D, soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,1)
A-3 Ra 228+D, soit density = 1.8 g/cm"3, thickness = .15 m 8.500E 01 8.500E-01 FD( 1,1,2)
A-3 Re-228+D, soit density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)
A3 Ra 228+D, soll density = 1.8 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,2)
A-3
A-3 th-228+0, soll density = 1.0 g/cm"3, thickness = .15 m 6.100E-01 6.100E 01 FD( 2,1,1)
A-3 th 228*D, soit density = 1.0 g/cm**3, thickness = 0.5 m 9.400E-01 9.400E-01 FD( 2,2,1)
A-3 Th-228+D, soll density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 2,3,1)
A-3 Th-228+D, soll density = 1.8 g/cm"3, thickness = .15 m 7.500E 01 7.500E-01 FD( 2,1,2)
A-3 Th-228+D, soit density = 1.8 g/cm**3,. thickness = 0.5 m 1.000E+00 1.000E*00 FD( 2,2,2)
A-3 Th-228+0, soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 2,3,2)
A-3
A3 th-232 , soit density = 1.0 g/cm"3, thickness = .15 m 9.500E 01 9.500E 01 FD( 3,1,1)

_ _ _ - . --- -. _ - - - - _ - - _ . -



- -- - __ . _ _ _ . _ -_

A3 Th-232 soll density * 1.0 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 3,2,1),

A3 th-232 soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 3,3,1),

A-3 th-232 soit density = 1.8 g/cm"3, thickness = .15 m 1.000E+00 1.000E*00 FD( 3.1.2),

A-3 Th-232 , soit density 8 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 3,2,2)
A-3 th 232 soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E*00 1.000E+00 FD( 3,3,2),

B-1 Dose conversion f actors for dust inhalation, mrem /pci:
B-1 Ra-228+0 4.500E-03 4.500E-03 DCF2( 1)
B-1 Th-228+0 3.100E-01 3.100E-01 DCF2( 2)
B-1 th-232 1.600E*00 1.600E*00 DCF2( 3)

D1 Dose conversion factors for ingestion, mrem /pCi:
01 Ra-228+0 1.200E-03 1.200E 03 DCF3( 1)
0-1 Th 228+0 7.500E 04 7.500E-04 DCF3( 2)
0-1 th 232 2.800E-03 2.800E-03 DCF3( 3)

0 34 Food transfer factors:
D-34 Ra-228+D, plant /soit concentration retto, dimensiontess 1.400E 03 1.400E 03 RTF( 1,1)
0 34 Ra 228+D, beef / livestock-intake ratio, (pci/kg)/(pci/d) 9.900E 04 9.900E-04 RTF( 1,2)
0-34 Ra-228+D, mitk/tivestock-intake ratio, (pCl/L)/(pC1/d) 2.000E-04 2.000E-04 RTF( 1,3)
D-34
0-34 Th 228+D, plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 2,1)
D-34 Th 228+0, beef /tivestock-intake retto, (Kl/kg)/(pcl/d) 5.000E 03 5.000E-03 RTF( 2,2)
0 34 th-228+D, milk /tivestock-intake ratio, (pci/L)/(pCl/d) 2.500E-06 2.500E-06 RTF( 2,3)
0 34

1 Residual Radioactivity Program, Version 4.60 05/04/93 13:03 Page 3
Sumary * DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File * WYMGRD23.DAT

Dose Conversion Factor (and Related) Parameter Stmnary (continued)
O Current Parameter

Menu Parameter Value Default Name

D 34 Th 232 plant / soil concentration ratio, dimenslentess 4.200E-03 4.200E-03 RTF( 3,1),

I D-34 Th-232 beef /tivestock-intake ratio, (pci/kg)/(pcl/d) 5.000E-03 5.000E 03 RTF( 3,2),

D-34 Th-232 mitk/tivestock-intake ratio, (pCl/L)/(pCi/d) 2.500E-06 2.500E-06 RTF( 3,3),

05 Bioecctsnutation f actors, f resh water, L/kg:
0-5 Ra-228+D, fish 5.000E+01 5.000E+01 BIOFAC( 1,1)
'D5 Ra-228+D, crustacea and mottusks 2.500E*02 2.500E*02 510FACC 1,2)
D5
05 Th-22B+D, fish 3.000E+01 3.000E+01 BIOFAC( 2,1)
D-5 Th 228+D, crustacea and mollusks 5.000E*02 5.000E+02 BIOFAC( 2,2)
D5
D-5 Th 232 , fish 3.000E+01 3.000E+01 BIDFAC( 3.1)
D5 Th 232 , crustacea and mottusks 5.000E+02 5.000E+02 BIOFAC( 3,2)

1 Residual Radioactivity Program, Version 4.60 05/04/93 13:03 Page &
Sumary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : WYMGRD23.DAT

Site-Specific Parameter Stmnary
0 ifser Used by RESRAD Paramater
r,enu Parameter input Default (if different from user input) Name

RO11 Area of contaminated Zone (m"2) 8.640E*01 1.000E*04 AREA--

E011 Thickness of contaminated tone (m) 6.000E 01 1.000E*00 THICK 0---

R011 Length parettet to aquifer flow (m) 9.500E+00 1.000E+02 -- LCZPAQ
R011 Basic radiatien dose limit (mrem /yr) 1.000E*02 1.000E*02 -- BRLD
R011 Time since placement of materlat (yr) 0.000E*00 0.000E+00 -- il

- - ._ . . - _ . - .
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am W M M M M M M M M M M
Cover Depth: 1.20 meters Th 232 1.320E+02

0

Total Dose 100$E(t), mrem /yr
Basic Radiation Dose Limit = 100 mrem /yr

Totat Minture Stn M(t) = f raction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E-01 3.000E-01 1.000E+00 3.000E*00 1.000E+01 3.000E+0i 1.000E+02 3.000E+02 1.000E*03
1 DOSE (t): 9.246E 03 9.244E 03 9.236E-03 9.157E-03 8.686E-03 7.040E-03 6.185E-03 5.20BE 02 2.365E 01 9.775E 03

M(t): 9.246E 05 9.244E 05 9.236E-05 9.157E 05 8.686E-05 7.040E 05 6.185E-05 5.208E-04 2.365E-03 9.775E-05
OManirmm 1 DOSE (t): 3.217E-01 mrem /yr at t = 390.7 2 0.4 years
0

Total Dose Cc<ntributions TDOSE(l.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Totat Dose At t = 390.7 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk SoilRadio-
Nuctide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. prem/yr fract. mrem /yr fract.

Ra-223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 232 7.313E-03 0.0227 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Totst 7.313E-03 0.0227 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00000

total Dose Contributions TDOSE(i.p.t) for Individual Radiontaclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dese At t = 390.7 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Heat Milk All Pathways *Radio-
Nuctide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-232 3.143E-01 0.9770 7.991E-05 0.0002 2.962E-06 0.0000 0.000E+00 0.0000 8.493E-06 0.0000 7.795E-06 0.0000 3.217E-01 1.0000

Total 3.143E-01 0.9770 7.991E-05 0.0002 2.962E-06 0.0000 0.000E*00 0.0000 8.493E-06 0.0000 7.795E-06 0.0000 3.217E-01 1.0000
0+ Sum of all water independent and dependent pathways.
1 Residual Radioectivity Program, Version 4.60 05/04/93 13:03 Page 9
Surnsry : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCli AREA 2, 4' CAP, BNI
FiIe : WTMGRDZ3.DAT '

total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio.
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 1.069E-04 0.0116 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-228 9.139E 03 0.9884 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-232 2.135E 20 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total 9.246E-03 1.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

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

3 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathways *
endio-
Nuc lide mrem /yr fract. mrem /yr fract. mrem /yr fract.. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

- - - -- .- -- - . . . - .
-



p g. & Q. & M $ M $ & & Y & Y, & & & &

Ra'228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 1.069E-04 0.0116
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.139E-03 0.9884
Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 2.135E 20 0.0000

tot 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 9.246E-03 1.0000
0*Stn of all water independent and dependent pathway $.
1 Residual Radioactivity Program, version 4.60 05/04/93 13:03 Page to
Strvnery ' DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH ARE A 2, l' CAP. BNI
file ? WYMGRD23.DAT

fotal Dose Contributions IDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E-01 years

') Water Independent Pathways
) Ground Dust Redon Plant Meat Milk Soil
Radio-
Nuctidy miem/yr frect. mremfyr fr8Ct. mrem /yr frac *. mrem /yr fract. mrem /yr fract. mrem /yr fr8Ct. mrem /yr fract.

Ra-228 4.272E 04 0.0462 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 228 8.814E-03 0.9534 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000
Th-232 3.231E-06 0.0003 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total 9.244E 03 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
)

Total Dose Contributions TDOSE(1,p,t) fer Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E-01 years

) Water Dependent Pathunys
) Water Fish Redon Plant Meet Milk All Pathways *
Radio-
Nuctive mrem /yr frnet, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

0.000E+00 0.000$ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.272E-04 0.0462Ra 228 0.000E+00 0.0000 0.000E+00 0.0000
th 228 0.000E*00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 8.814E-03 0.9534
Th-232 0.000E*00 0.0000 0.000E400 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 3.231E 06 0.0003

.

Total 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.244E-03 1.0000
)* Sum of att water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 05/04/93 13:03 Page 11
Sunmary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCm AREA 2, 4' CAP, BNI
File : WYMGRD23.DATj

fotal Dose Contributions TDOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E-01 years

) Vater Independent Pathways
0 Ground Dust Redon Plant Meet Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 1.01TE 03 0.1101 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 228 8.199E-03 0.8877 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th 232 2.074E 05 0.0022 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 9.236E 03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.00CE+00 0.0000
0

Total Dose contributions TDOSE(i.p,t) f or Individust Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E 01 years

0 Water Dependent Pathways
3 Water Fish Redon Plant Mest Milk All Pathways *
Radio-
Nuclide' mrem /yr f r ac t . mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.503E-03 0.5164
Th-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.006E 03 0.3553
Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 1.096E-03 0.1262

totst 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.686E-03 1.0000
0*S m of all water independent and deoendent pathways.
1 Residual Radioactivity Program, version 4.60 05/04/93 13:03 Page 14
su mary * DO5E ASSESSMENT FOR WATMAN GOODON TRENCN AREA 2, 4' CAP, BNI

|File WYMGR023.DAT

Total Dose Contributions 100SE(i.p t) for Individual Radionuctides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*01 years

10 Water independant Pathways
|

0 Ground Dust Redon Plant Meet Milk Soll '

Radio-
|

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fr8Ct. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Re-228 2.494E 03 0.3542 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-228 2.451E-04 0.0348 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 232 4.301E-03 0.6110 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

Total 7.040E 03 1.0000 0.000E+00 0.0000 0.000 b 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000!

1 0

Total Dose Contributions 700SE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Oependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.494E-03 0.3542
Th-223 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.451E-04 0.0348
Th*232 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.301E-03 0.6110

Totet 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 7.040E-03 1.0000
0*Sm ef all water independent and dependent pathways.
1Residuet Radioactivity Program, version 4.60 05/04/93 13:03 Page 15
Su mary * DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 2, 4' CAP, BNI
File WYMGRD23.DAT

Totet Dose Contributions TOOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /gr and Fraction of Totat Oose At t = 3.000E*01 years

0 Vater Independent Pathways
O Ground Dus t Redon Plant Meat Milk Soll
Radio-

( Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra-228 7.690E-05 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 228 1.764E-07 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th-232 6.108E-03 0.9875 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

fotst 6.185E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .

O

Total Dose Contributions TDOSE(i,p,t) for Individust Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E*01 years

0 Weter Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio-
Nuctide mrem /yr tract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

_ --_____--_____ _ _-_ -

"



, .. .
._ ____ _ _ _ _ .- . _ ._

#a423 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 7.690E-05 0.0124
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.764E-07 0.0000
Th 232 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.108E 03 0.9875

totst 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.185E-03 1.0000
0*5m of at t water independent and dependent pathways
12esidust Radioactivity Program, Version 4.60 05/04/93 13:03 Page 16
Sumr.ry : DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : VYMGR023.0Ai

Total Dose Contributions 1 Dose (i p t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*02 years

0 Vater independent Pathways
O Ground Dust Rsdon Ptant Meat Mitk Sol |
Radio-
Nuctide mrem /yr froct. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 2.142E-10 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 228 1.763E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 232 6.36TE-03 0.1223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 6.367E-03 0.1223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Cose Contributions TDOSE(1,p,t) for Individual Radionuclides (I) and Pathways (p)
As mrem /yr and fraction of Total Dose At t = 1.000E+02 years

0 Water Orpendent Pathways
0 Water Fish Redon Plant Meat Mith Att Pathways *
Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Re-228 5.458E-07 0.0000 1.713E-10 0.0000 9.121E-10 0.0000 0.000E+00 0.0000 7.281E-11 0.0000 1.701E-13 0.0000 5.471E-07 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.763E-18 0.0000
Th-232 4.570E 02 0.8774 1.170E-05 0.0002 2.665E-06 0.0001 0.000E*00 0.0000 1.378E 06 0.0000 1.100E-06 0.0000 5.208E-02 1.0000

Total 4.570E 02 0.8774 1.170E-05 0.0002 2.666E-06 0.0001 0.000E+00 0.0000 1.378E 06 0.0000 1.100E-06 0.0000 5.208E-02 1.0000
0*Sm of atI water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 05/04/93 13:03 Page 17
Sumary : DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : WYMGRD23.DAT

Total Oose contributions TDosE(1,p t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 2.841E 26 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000;+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 7.003E-03 0.0296 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totst 7.003E 03 0.0296 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose contributions TDOSE(i.p,t) for Individust Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E*02 years

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk Att Pathways *
Rsdio-
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. miem/yr fract. mrem /yr fract, mrem /yr fract.

. . -.
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1 Residual Radioactivity Program, version 4.60 05/04/93 17:32 Page 2
Sumary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BNI
F!te : WYMGRD24.DAT

Dose Conversion Factor (and Related) Parameter Stmwry
0 Current Parameter
Menu Parameter Value Default Name

A1 Ground externet gamma, voltane DCF's, (mrem /yr)/(pci/cm**3):
A-1 Ra 228+0, soit density = 1.0 g/cm"3 8.180E*00 8.180E+00 DCF1( 1,1)
A1 Ra 228+D, soit density = 1.8 g/cm"3 4.510E+00 4.510E*00 DCF1( 1,2)
A1
A1 th 228+0, soit density = 1.0 g/cm"3 1.330E+01 1.330E*01 DCF1( 2,1)
A+1 Th-228+D, soil density = 1.8 g/cm"3 7.360E*00 7.360E*00 DCF1( 2,2)
Aa1
A-1 Th-232 , soit density = 1.0 g/cm**3 1.350E-03 1.350E-03 DCF1( 3,1)
A+1 Th 232 , soit density u 1.8 g/cm"3 6.040E 04 6.040E-04 DCF1( 3,2)

43 Depth f actors, ground external gama, dimensionless:
A-3 Ra-228+D, soit density = 1.0 g/cm**3, thickness = .15 m 6.800E-01 6.800E 01 FD( 1,1,1)
A3 Ra 228+0, soil density = 1.0 g/cm**3, thickness = 0.5 m 9.700E 01 9.700E-01 FD( 1,2,1)
A-3 Ra-228+D, soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,1)
A-3 Ra-228*D, soll density = 1.8 g/cm**3, thickness = .15 m 8.500E-01 8.500E-01 FD( 1,1,2)
A-3 Ra-228+D, soll density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)
A3 Ra 228+0, soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E*00 1.000E+00 FD( 1,3,2)
A-3
A3 Th+228+0, soit density = 1.0 g/cm**3, thickness = .15 m 6.100E-01 6.100E-01 FD( 2,1,1)
A-3 Th-228+D, soit density = 1.0 g/cm"3, thickness = 0.5 m 9.400E-01 9.400E-01 FD( 2,2,1)
A-3 Th-22840, soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 2,3,1)
A3 th 228+D, soit density = 1.8 g/cm"3, thickness = .15 m 7.500E * 01 7.500E-01 FD( 2,1,2)
A3 Th*228+D, soit density = 1.8 g/cm"3, thickness = 0.5 m 1.000E*00 1.000E+00 FD( 2,2,2)
A3 Th-228+D, soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E*00 1.000E*00 FD( 2,3,2)
A3
A-3 Th-232 , soit density = 1.0 g/cm"3, thickness = .15 m 9.500E 01 9.500E 01 FD( 3,1,1)

_ _ . _. ~ _ -- - - ,, __
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A-3 th 232 , soit density e 1.0 g/cm**3, thickness = 0.5 p 1.000E+00 1.000E+00 FD( 3,2,1)
A-3 th 232 soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FDt 3,3,1),

A-3 Th 232 soit density = 1.0 g/cm**3, thickness = .15 m 1.000E+00 1.000E+00 FD( 3,1,2),

A-3 th 232 soit d*nsity = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E*00 FD( 3,2,2),

A3 Th-232 soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E*00 1.000E+00 FD( 3,3,2),

B-1 Dose conversion factors for dust inhalation, mrem /pCI:
B1 Ra 228+0 4.500E-03 4.500E-03 DCF2( 1)
B-1 Th 228+0 3.100E-01 3.100E-01 DCF2( 2)
6-1 Th-232 1.600E*00 1.600E*00 DCF2( 3)

0-1 Dose conversion factors for ingestion, mrem /pCl*
D1 Ra 228+D 1.200E-03 1.200E 03 OCF3( 1)
D1 th 228+D 7.500E 04 7.500E-04 DCF3( 2)
D1 Th-232 2.800E 03 2.800E 03 DCF3( 3)

D 34 Food transfer factors:
0 34 Ra-228+D, plant /soit concentration retic, dimansientess 1.400E-03 1.400E-03 RTF( 1,1)

'
D-34 Ra-228+D, beef /llvestock-intake ratio, (pCi/kg)/(pCl/d) 9,900E-04 9.900E-04 RiF( 1,2)
D-34 Ra-228+D, mitk/tivestock intake ratio, (pci/L)/(pCl/d) 2.000E 04 2.000E-04 RTF( 1,3)
D-34
0-34 th-228+D, plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 2,1)
D-34 Th-228+D, beef / livestock-intake ratio, (pC1/kg)/(pC1/d) 5.000E-03 5.000E 03 RTF( 2,2)
0-34 th-228+D, mitk/tivestock-intake ratio, (pci/L)/(pCl/d) 2.500E-06 2.500E 06 RTF( 2,3)
D 34

1 Residual Radioactivity Program, Version 4.60 05/04/93 17:32 Page 3
Surinary * DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BNI
File t WYMGRD24.DAT

Dese Conversion Factor (and Related) Parameter Strmary (continued)
O Current Parameter

Menu Parameter Value Default Name

D-34 Th-232 , plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 Rif( 3,1)
D-34 Th 232 , beef /tivestock-intake ratio, (pci/kg)/(pci/d) 5.000E-03 5.000E-03 RTF( 3,2)
D-34 Th 232 , milk / Livestock intake ratio, (pcl/L)/(pCl/d) 2.500E 06 2.500E 06 RTF( 3,3)

05 Bioaccumulation facters, fresh water, L/kg:
D-5 Ra-228+D, fish 5.000E+01 5.000E+01 810FAC( 1,1)
D5 Ra-228+D, crustacea and mottusks 2.500E+02 2.500E*02 BIOFAC( 1,2)
0-5
D5 th 228+0, fish

_

3.000E+01 3.000E+01 BIOFAC( 2,1)
D-5 Th 228+0, crustacea and mottusks 5.000E*02 5.000E+02 BlotAC( 2,2)
D-5
D5 Th-232 fish 3.000E+01 3.000E+01 810FACC 3,1),

D5 th-232 , crustacea and mottusks 5.000E+02 5.000E+02 BIDFAC( 3,2)

1 Residual Radioactivity Program, version 4.60 05/04/73 17:32 Page 4
Strmary : DOSE ASSESSMENT FOR VATMAN GORDON TRENCH AREA 3, 4' CAP, BNI
File : VYMGRD24.DAT

Site-Specific Parameter Surunary
0 User Used by RESRAD Parameter
renu Parameter input Default (if different from user input) Name

R011 Area of contaminated rene (m**2) 1.340E*02 1.000E+04 -- AREA

R011 Thickness of contaminated tone (m) 6.000E 01 1.000E+00 -- THICK 0
RO11 Length parattet to aquifer flew (m) 1.460E+01 1.000E+02 --- LCZrAo
R011 Basic radiation dose timit (mrem /yr) 1.000E*02 1.000E+02 -- Belo
R011 time since ptscement of material (yr) 0.000E+00 0.000E+00 il---

_ _ . . _ . . _, __ _ ._ _ _ .
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Oe-220 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.144E-04 0.0116
th-223 0.000E*00 0.0000 0.000 W 0.0000 0.000E*0G 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.782E 03 0.9834
th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 2.286E-20 0.0000

Totst 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.876E-03 1.0000
0*S m of ett water inderandent and d mendent pathways.
1Resichat Radioactivity Pregram, version 4.60 05/04/93 17:32 Page 10
Sumary DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BNI
File WTMGeD24.D AT

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

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
wuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yt fract. mrem /yr fract. mrem /yr fract.

Re 228 4.572E 04 0.0462 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C 000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
th-228 9.434E-03 0.9534 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th-232 3.458E 06 0.0003 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Total 9.875E 03 1.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

fotst Oose contributions 100SE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As Prem/yr and Fraction of Totet Dose At t = 1.000E 01 years

0 Water Dependent Pathways
0 Water Fish Reden Plant Meat Mitk All Pathways *
Radio-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 4.572E-04 0.0462
Th 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 9.434E 03 0.9534
th 232 .000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.458E-06 0.0003

Totst 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 9.895E-03 1.0000
)* Sum of atI water independent and dependent pathways.
1 Residual Radioactivity Program, Versier,4.60 05/04/93 17:32 Pege 11
Strmery t DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, ')NI
File WYMGRD24.DAt6

totat Dese Eontributions T00SE(1,p,t' for Individust Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E-01 years

[ 3 Water Independent Pathways
) Grourvi Cust Redon Plant Mest Mith Soit
Radio-
Muclida mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.|

!

f Ra-228 1.088E 03 0.1101 0.000E*00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
! th-228 8.776E *03 0.8877 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

th-232 2.220E-05 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

totst 9.886E-03 1.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E400 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
3

Total Dese Contributions 700SE(i.p,t) for Individual Radionuclides (i) and Pathwsys (p)
As mrem /yr and Frection of Total Dese At t = 3.000E 01 years

1 Water Dependent Pathways
) Water Fish Radon Plant Meat Milk All Pathways *
Radio-
ifvetide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

-



_ . _. _ _ - - - ___- - - . - - . _ .. . .. . _ .. .

Ra 223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.0GGE-03 0.1101
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 8.776E-03 0.8877
Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.220E-05 0.0022

totst 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.886E 03 1.0000
1*S m of att water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 05/04/93 17:32 Page 12
5trmry : DOSE ASSESSMENT FOR WATMAN GORDON TRENCN AREA 3, 4' CAP, BNI
File : WYMGR024.DAT

f otet Dose Contributions TDOSE(i,p,t) for Individual Radionuctides (i) and Pathways (p)
As mrem /yr and Traction of Total Dese At t = 1.000E+00 years

0 Water Independent Pathways
O Gromd Dust Radon Plant Mest Milk Salt
Radio-
Muclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 2.798E-03 0.2855 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-223 6.812E 03 0.6950 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 232 1.909E-04 0.0195 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0 0000

Totst 9.801E 03 1.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+(n, 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

Totat Dose contributions TDOSE(1,p,t) for Individust Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Totat Dose At t = 1.000E+00 years

0 Vater Ocpendent Pathways
0 Vater Fish Redon Plant Meat Milk Att Pathways *
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fasct. mrem /yr fract. mrem /yr fract.

Ra 223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.79BE-03 0.2855
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 6.812E-03 0.6950
Th-232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.909E 04 0.0195

Totat 0.000i+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.801E 03 1.0000
0*S m of att water independent and dependent pathways.
1Residust Radioactivity Program, Version 4.60 05/04/93 17:32 Page 13
Strmry : DOSE ASSESSMENT FOR VATMAN-GORDON TRENCN AREA 3, 4' CAP, BNI
File r WTMGR024.DAT

fotat Oose Contributions TDOSE(i.p.t) for Individual Radionuclides (1) and Pathways (p)
As prem/yr and Fraction o8 Total Dose At t = 3.000E*00 years

0 Vater Irdependent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuctide mrem /yr fract. meem/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra-228 4.820E 03 0.5184 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-223 3.304E 03 0.3553 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.173E-03 0.1262 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Total 9.297E-03 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
9

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Frac + ion of Total Dese At t = 3.000E*00 years

0 Vater Dependent Pathways
3 Water Fish Radon Plant Mest Milk Att Pathways *
Radio-
Nuctide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
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Ra 228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.0002+00 0.0000 0.231E-05 0.0124
Th-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.88SE-07 0.0000
Th-232 0.000E*00 0.0000 0.000E400 0.0000 0.000E*00 0.0000 0.000E400 0.0000 0.000E400 0.0000 0.000E+00 0.0000 6.537E 03 0.9875

Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 6.620E-03 1.0000
0*Stsn of at t water independent and dependsnt pathways.
1 Residual Radioactivity Program, versien 4.60 05/04/93 17:32. Page 16
Strrmry * OOSE ASSESSMENT FOR WAYMAN-GOR 00N TRENCN AREA 3, 4* CAP, BNI
file ? VfMGRD24.0Af

Total Dese Contributions 100SE(i.p t) for Individual Radionuctides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

C Water Independent Pathways
O Ground Dust Redon Plant Meat Mith soit
Radio-
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 2.293E-10 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th 223 1.887E-18 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th 232 6.815E 03 0.0577 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

Totst 6.815E-03 0.0877 0.000E*00 0.0000 0.000E400 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
0

Total Ocse Contributions 100SE(i.p,t) for Individual Radionuclides (1) and Pathways (p) -
As mrem /yr and Fraction of Total Dese At t = 1.000E*02 years

0 Water Dependent Pathways
0 Veter Fish Redon Plant Meat Milk Att Pathways *
Radio- -
Noctide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 8.464E 07 0.0000 2.657E-10 0.0000 1.415E-09 0.0000 0.l .'0E+00 0.0000 1.751E 10 0.0000 4.092E-13 0.0000 8.485E-07 0.0000
Th-228 0.000C+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 1.887E-18 0.0000
Th-232 7.087E-02 0.9119 1.814E 05 0.0002 4.133E-06 0.0001 0.000E+00 0.0000 3.314E-06 0.0000 2.647E 06 0.0000 7.772E-02 1.0000

Total 7.087E-02 0.9119 1.814E 05 0.0002 4.134E 06 0.0001 0.000E*00 0.0000 3.314E 06 0.000' %7E-06 0.0000 7.772E-02 1.0000
0'Stri of stl water independent and dependent pathways.
1Residust Radioactivity Program, version 4.60 05/04/93 17:32 Page 17
Sumary DOSE ASSESSMENT FOR VAYMAN-GORDON TRENCH AREA 3, 4'CA>8, BNI
File t WYMGR024.0Af .

Total Dose Contributions T00SE(1,p,1) for Individust Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Totat Oose At t = 3.000E*02 years

0 Water Independent Pathways
0 Ground Dust Radon Ptont Meat Mitk Soi|
Radio-
Nuclide prem/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr f r ac t . mrem /yr fract.

Ra 228 3.041E-26 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th 232 7.496E-03 0.0206 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

totst 7.496E-03 0.0206 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dese Contributions 100SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E*02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk Att Pathways *
Radio- -

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



_ _ _ _ - _ _ _ - _ _ _ _ _ . . _ - _ _

M M M M M M' M M? M M M MI M M M M M

Ra-220 1.006E-22 0.0000 3.157E 26 0.0000 1.661E-25 0.0000 0.000E*00 0.0000 2.001E-26 0.0000 0.000E+00 0.0000 1.005E-22 0.0000
th-223 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 3.55 BE-01 0.9790 9.033E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.458E-05 0.0000 1.376E 05 0.0000 3.634E-01 1.0000

total 3.558E 010.9790 9.033E-05 0.0002 1.681E-25 0.0000 0.000E+00 0.0000 1.458E 05 0.0000 1.376E-05 0.0000 3.634E-01 1.0000
0*Sm of at t water independent and dependent pathways.
12esidual Radioactivity Program, version 4.60 05/04/93 17:32 Page 18
Strmary * DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH ARE A 3, 4' CAP, BNI
File : WYMG9D24.DAT

Total Dose Contributions 100SE(1,p,t) for Individuet Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of total Dese At t = 1.000E*03 years

0 Water Indeper&nt Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio- -

Nuclide prem/yr fract. mrem /yr fract. mrem /yr fract. mrm/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0V0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 1.046E 02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

Total 1.046E-02 1.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions T00sE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
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 Att Pathways *
Radio- -

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

Ra-228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th 228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.046E-02 1.0000

Total 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 1.046E-02 1.0000
0*Sm of at t water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 05/04/93 17:32 Page 19
Sumary 00SE ASSESSMENT FOR WAYMAN-GOR 00N TRENCH AREA 3, 4'EAP, BN!
File . WYMGRD24.0Af

00se/ Source Ratios $tsmied Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

OPstent Product Br anc h DSR(j,t) (mrem /yr)/(pCl/g)
(1) (j) Fraction t= 0.000E+00 1.000E 01 3.000E-01 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E*03

Ra 228 Ra 228 1. 000E * 00 8.666E 07 8.509E-07 8.204E-07 7.220E 07 5.011E-071.396E-07 3.621E-091.018E-14 1.405E-30 0.000E+00
Ra-228 th-228 0.000E+00 2.613E-06 7.424E-06 2.048E-05 3.601E-05 2.008E-05 6.199E-07 6.428E 09 7.638E 25 0.000E+00
Ra-228 IDSR(j) 8.666E-07 3.464E 06 8.244E-06 2.120E-05 3.652E-05 2.022E-05 6.235E 07 6.428E 09 7.638E-25 0.000E*00

Oth 223 Th-228 1.000E*00 7.411E-05 7.147E-05 6.64BE-05 5.161E-05 2.503E-05 1.988E-06 1.430E-09 1.430E-20 0.000E+00 0.000E+00
Oth-232 th-232 1.000E+00 1.732E-22 1.732E-22 1.733E-22 1.735E-22 1.742E-22 1.767E-22 1.841E-22 2.124E-22 3.197E-22 1.337E-21
th 232 Ra 228 0.000E+001.033E-08 3.045E-08 9.535E-08 2.412E 07 4.812E-07 5.783E-07 5.190E-04 2.697E-03 1.115E 06
Th-232 th-228 0.000E+00 1.587E-08 1.377E-071.351E 06 8.64BE 06 3.440E 05 4.895E-05 6.980E-05 5.609E-05 7.815E 05
th 232 IDSR(J) 1.732E-22 2.620E-08 1.682E-071.447E-06 8.889E-06 3.488E-05 4.953E 05 5.888E-04 2.753E 03 7.927E 05

The OSR includes contributions from associated (half-life 5 0.5 yr) daughters.
0

Single Radionuclide Soit Guidelines G(1,t) in pCi/g
Basic Radiation Oose Limit = 100 mrem /yr

CNuc1ide

- . - - ,---. ~ , - ._ - -- - , _ - , ,
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12?sidust Rcdiosctivity Program, Version 4.60 04/08/93 14:35 Pcge 1
Sunnary : DOSE ASSESSMEni FOR VAYRAN-GORDON TRENCH AREA 1,4' COVER, NIC,G11
File WYMGRD16.DAT
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Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1,4' COVER, NIC,BNI
File : WYMGRD16.DAT

Dese Conversion Factor (and Related) Parameter Stmnary
0 Current Parameter
Denu Parameter Value Default Name

A-1 Ground external ganma, voltane DCF's, (mrem /yr)/(pCl/cm**3):
A-1 Ra-228+D, soit density = 1.0 g/cm**3 8.180E+00 8.180E+00 DCF1( 1,1)
A1 Ra-228+D, soit density = 1.8 g/cm**3 4.510E+00 4.510E+00 DCF1( 1,2)
A1
A-1 Th 228+D, soit density = 1.0 g/cm**3 1.330E*01 1.330E*01 DCF1( 2,1)
A-1 Th 228+D, soit density = 1.8 g/cm**3 7.360E+00 7.360E+00 DCF1( 2,2)
A1
A1 Th 232 , soil density = 1.0 g/cm**3 1.350E-03 1.350E-03 DCF1( 3.1)
A-1 Th-232 , soit density = 1.8 g/cm**3 6.040E-04 6.040E 04 DCF1( 3,2)

A-3 Depth f actors, ground external gansna, dimenslentess:
A-3 Ra 228+D, soit density = 1.0 g/cm**3, thickness = .15 m 6.800E-01 6.800E-01 FD( 1,1,1)
A-3 Ra-228*D, soll density = 1.0 g/cm**3, thickness = 0.5 m 9.TCOE-01 9.700E-01 FD( 1,2,1)
A-3 Ra 228+0, soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 1,3,1)

.
A-3 Ra 228*D, soit density = 1.8 g/cm**3, thickness = .15 m 8.500E*01 8.500E-01 FD( 1,1,2)

| A-3 Ra 228+D, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)
| A-3 Ra 228+0, soit density = 1.8 g/cm**3, thickness e 1.0 m 1.000E+00 1.000E+00 FD( 1,3,2)

A-3
A-3 Th 228+D, soit density = 1.0 g/cm**3, thickness = .15 m 6.100E-01 6.100E 01 FD( 2,1,1)
A-3 Th-228+D, soit density = 1.0 g/cm**3,-thickness = 0.5 m 9.400E-01 9.400E-01 FD( 2,2,1)
A3 Th-228+D, soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E + 00 1.000E+00 FD( 2,3,1)
A-3 Th-228+D, soit density = 1.8 g/cm**3, thickness = .15 m 7.500E-01 7.500E-01 FD( 2,1,2)
A-3 Th-228+D, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 2,2,2)
A-3 Th-228+D, soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 2,3,2)
A-3
A3 Th-232 , soit density = 1.0 g/cm**3, thickness = .15 m , 7.500E-01 9.500E-01 FD( 3,1,1)

,



.
_ _ _ . - - - ___ _. . _ . . .

A-3 Th 232 , soit density = 1.0 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FDC 3,2,1)
A3 Th-232 , soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 3,3,1)
A3 Th 232 , soll density = 1.8 g/cm**3, thickness = .15 m 1.000E+00 1.000E*00 FD( 3,1,2)
A-3 Th 232 , soll density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FDC 3,2,2)
A-3 Th 232 soit density = 1.8 g/cm+*3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 3,3,2),

B1 Dose conversion factors for dust inhalation, mrem /pCI:
B-1 Ra 228+D 4.500E-03 4.500E-03 DCF2( 1)
C-1 Th-228+0 3.100E-01 3.100E-01 DCF2C 2),

B1 th-232 1.600E+00 1.600E+00 DCF2( 3)

D-1 Dose conversion f actors for ingestion, mrem /pCi:
D-1 Ra-228+D 1.200E-03 1.200E-03 DCF3( 1)

' D-1 Th 228+D 7.500E-04 7.500E-04 DCF3C 2)
D-1 Th 232 2.800E-03 2.800E-03 DCF3( 3)

D-34 Food transfer factors:
D-34 Ra 228+D, plant /soit concentration ratio, dimensientess 1.400E-03 1.400E-03 RTF( 1,1)
D-34 Ra 228+D, beef / livestock-intake ratio, (pCi/kg)/(pC1/d) 9.900E-04 9.900E-04 RTF( 1,2)
D 34 Ra-228+D, milk / livestock-intake ratio, (pti/L)/(pCi/d) 2.000E-04 2.000E-04 RTF( 1,3)
D-34
0-34 Th-228+D, plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 2,1)
D-34 Th-228+D, beef /tivestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)
0 34 Th-228+0, milk /tivestock-intake ratio, (pCi/L)/(pci/d) 2.500E-06 2.500E-06 RTF( 2,3)
D-34

'

1Residust Radioactivity Program, Version 4.60 04/08/93 14:35 Page 3
Su79ary : DOSF ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC BNI
File : WYMGRD16.DAT

Dose Conversion Factor (and Related) Parameter Sumary (continued)
O current Parameter
genu Parameter Vetue Default Name

D-34 Th-232 , plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 3,1)
D-34 th 232 , beef /L ivestock-intake ratio, (pci/kg)/(pCl/d) 5.000E 03 5.000E-03 RTF( 3,2)
D 34 th-232 , milk / livestock-intake ratio, (pCi/L)/(pC1/d) 2.500E-06 2.500E-06 RTF( 3,3)

D5 Bioaccumulation factors, fresh water, L/kg:
0-5 Ra-228+0, fish 5.000E+01 5.000E+01 BIDFACC 1,')
D-5 Ra-228+0, crustacea and mottusks 2.500E+02 2.500E+02 B10FAC( 1,2)
D5
D-5 Th-228+0, fish 3.000E*01 3.000E+01 B10FAC( 2,1)
D-5 Th 228+D, crustacea and mottusks 5.000E+02 5.000E+02 BIDFAC( 2,2)
D-5
D-5 Th 232 fish 3.000E*01 3.000E+01 B10FAC( 3,1),

D5 th 232 , crustacea and mot tusks 5.000E+02 5.000E+02 BIOFAC( 3,2)

1 Residual Radioactivity Program, Version 4.60 04/08/93 14:35 Page 4
Su7 nary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1,4' CUVER, NIC,BNI
File : WYMGRD16.DAT

Site-Specific Parameter Sumary
.0 , User Used by RESRAD Parameter

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

R011 Area of contaminated rene (m**2) 3.850E*02 1.000E*04 AREA-

K011 Thickness of contaminated zone (m) 6.000E-01 1.000E+00 -- THICK 0
R011 Length parattet to aquif er flow (m) 4.200E*01 1.000E+02 --- LC2PAQ
K011 Basic radiation dose limit (mrem /yr) 1.000E+02 1.000E*02 -- BRLD
R011 time since placement of material (yr) 0.000E+00 0.000E+00 -- TI
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Cover Depth: 1.20 meters Th-232 1.320E+02
0

i Total Dese TDOSE(t), mrem /yr
l Basic Radiation Dose Limit = 100 mrem /yr

total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t),

I
t (years): 0.000E+00 .1.000E-01 3.000E-01 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
100SE(t): 1.169E 02 1.170E-02 1.170E-02 1.164E-02 1.115E-02 9.358E 03 9.07BE 03 2.170E 01 1.062E+00 2.250E+01

M(t): 1.169E-04 1.170E-04 1.170E-04 1.164E-04 1.115E-04 9.358E-05 9.078E-05 2.170E-03 1.062E-02 2.250E-01
OMuietriTDOSEtt): 2.250E+01 mrem /yr at t = 1.000E+03 years

|
1 Residual Radioactivity Program, Version 4.60 G4/08/93 14:35 Page 9
Swmary : DOSE ASSESSMENT TOR WAYMAM-GOR 004 TRENCH AREA 1,4' COVER, NIC,BNI,

Fite : WYMGRD16.DAT

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

0 Water Independent Pathways
O Ground Dust Redon Plant Heat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 1.352E-04 0.0116 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-223 1.156E-02 0.9884 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 2.701E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.169E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent Pathways
0 Vater Fish Redon Plant Meat Milk All Pathways *
Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra-223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.352E-04 0.0116
Th-223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.156E-02 0.9884
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.701E-20 0.0000

Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.169E-02 1.0000
0*Stan of at t water independent and dependent pathways.
1Residust Radioactivity Program, Version 4.60 04/08/93 14:35 Page 10
Strnary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,9NI
File t WYMGRD16.D AT

Total Dese Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 1.000E 01 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
%uclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-220 $.406E-04 0.0462 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-223 1.115E 02 0.9534 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 4.089E-06 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.170E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent Pathways

,



mM M M M M M eammM eeeam W m
0 Water Fish Radon Plant Aest Milk Att Pathways *
Radio-
tuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Rs-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.406E-04 0.0462
Th-223 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000 +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.115E-02 0.9534
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.003E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.087E-06 0.0003

Totst 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.170E-02 1.0000
0* Sum of at| water independent and dependent pathways.
1Residust Radioactivity Program, Version 4.60 04/08/93 14:35 Page 11
Summary * 00SE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,BNI
File : WYMGRD16.DAT

Total Dose Contributions TDOSE(1,p,t) f or Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E-01 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Ruclide mrem /yr fract. mrem /yr fract. miem/yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 1.258E 03 0.1101 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0009
Th 223 1.039E-02 0.8877 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 2.627E-05 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totst 1.170E 02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio-
Euclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.288E-03 0.1101
Th-223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.039E-02 0.8877
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.627E-05 0.0022

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.170E-02 1.0000
0* Sum of all water independent and dependent pathways.

,

12esidual Radioactivity Program, Version 4.60 04/08/93 14:35 Page 12
Surrery DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,8NI
File * WYMGRD16.DAT

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

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr f.act. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Rs-223 3.323E-03 0.2855 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 8.090E-03 0.6950 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 2.268E 04 0.0195 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.164E-02 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (l) and Pathways (p)
As mrem /yr and Fraction of totat Dose At t = 1.000E*00 years

0 Water Dependent Pathways
.

. -- - . -.



_ , _ . ,
. __ _ _ _ _ _ _ _ _ _ _ . - . - _ _ . . _ _ _ . ___ _ __ __ _ ._ _ _ _ _ _

0 Wster Fish Radon Plant hast Milk All Pathways *
Rsdio-
Welide mrem /yr fract. mrem /yr fract. meem/yr fract. mrem /yr frset, mrem /yr f e st. mrem /yr fract, mrem /yr fract.

Ra-228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.323E-03 0.2855
Th-223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.090E-03 0.6950
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 2.268E 04 0.0195

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.164E-02 1.0000
0*Stsn of all water independant and dependent pathways.
1:esidual Radioactivity Program, version 4.60 04/08/93 14:35 Page 13
Su1 mary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1,4' COVER, NlC,BNI
File : VYMSR016.DAT

total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and Pathweys (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

0 Vater Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Muclide erem/yr fract. mrem /yr fract. mrem /yr fract. mrenvyr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Re-228 5.781E 03 0.5185 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
.

Th-228 3.962E-03 0.3553 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 i

Th-232 1.407E 03 0.1262 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.115E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Dependent Pcthways
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio-
Nuclide prem/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. *

Ra-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.781E 03 0.5185
Th 228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 3.962E-03 0.3553
Th-232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.407E-03 0.1262

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.115E-02 1.0000
0*Stsn of all water independent and dependent pathways.
1 Residual Radioactivity Program, version 4.60 04/08/93 14:35 Page 14
Summary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,84!
File : WTMGR016.DAT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 1.000E+01 years

O Water Independent Pathways,

0 Ground Dust Radon Plant Neat Milk Soiti

Radio-
%uclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Re-228 3.314E-03 0.3542 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 3.258E-04 0.0348 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 5.718E 03 0.6110 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total 9.35BE-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000
! O

Total Dose Contributions TDOSE(i,p t) for Individual Radionuclides (i) and Pathways (p)
| As mrem /yr and Fraction of Total Dose At t = 1.000E+01 years
i 0 Water Dependent Pathways
1

. . _ . - - _ . . _ _ _ _ .



.
_ _ _ _ _ _ _ _ _ _ _ . _ ___ _ _ . _ _ _

0 Water Fish Radon Ptsnt Mest Mitk Att Pathways *
Redio-
Cuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. erem/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

R 228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 3.314E-03 0.3542
Th 223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.258E-04 0.0348
Th-232 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.718E-03 0.6110

fotst 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.35BE-03 1.0000
0*3unt of at t water independent and dependent pathways.
1Resicbst Radioactivity Program, Version 4.60 04/08/93 14:35 Page 15
Strmary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCM AREA 1,4' COVER, NIC,BNI
File : WYMGRD16.D AT

fotal Dese Contributions 700SE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Totat Dose At t = 3.000E+01 years

0 Water Independent Pathways
0- Ground Dust Redon Ptant Meat Mitk Soit
RLdio- -

Netide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. Prem/yr fract. mrem /yr fract, mrem /yr fract.

Re 223 1.12SE-04 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-228 2.588E-07 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 8.965E 03 0.9875 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Totst 9.078E 03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.D00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contritutions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Totat Dose At t = 3.000E*01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk Att Pathways +
Radio- -'

'

touclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra-223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.12BE-04 0.0124
Th-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 D.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.588E 07 0.0000'

Th-232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 B.965E-03 0.9875

Totst 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.078E-03 1.0000
0* Sum of atI water independent and dependent pathways.

I 1 Residual Radioactivity Program. Version 4.60 04/08/93 14:35 Page 16
'

Strmary DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1,4' COVER, NIC.BNI
file : WYMGRD16.04T

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk soit

|
R6dio-j

f C:uclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-223 4.446E 10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-228 3.655E-18 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000,

Th-232 1.323E-02 0.0610 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.323E 02 0.0610 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contributions TDOSE(i.p.t) for Individual Radionuctides (i) and Pathways (p)
| As mrem /yr and Fraction of Total Dose At t = 1.000E*02 years

0 Water Dependent Pathways

*

l

- .- - - - -- - - . . - .



.

- _ _ _ _ _ _ _ _ _ _ _ __ _ _

0 Water Fish Radon Ptont Ee:t Milk All Pathways *
indio-
tuc t ide erem/yr fract. mrem /yr fract, mrem /yr fract. mr em/yr fract. mrem /yr frset. mrem /yr fract. mrem /yr fract.

sa 228 2.432E 06 0.0000 7.634E-10 0.0000 4.064E-09 0.0000 0.000E+00 0.0000 1.446E-09 0.0000 3.378E-12 0.0000 2.439E 06 0.0000
Th-223 0.000E*00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.655E 18 0.0000
Th 232 2.036E-01 0.9385 5.212E-05 0.0002 1.187E 05 0.0001 0.000E*00 0.0000 2.736E-05 0.0001 2.185E-05 0.0001 2.170E 01 1.0000

Totst 2.036E -01 0.9385 5.213E 05 0.0002 1.188E-05 0.0001 0.000E+00 0.0000 2.736E-05 0.0001 2.185E-05 0.0001 2.170E 01 1.0000
0*Sm of at t water indeper*nt and dependent pathways.
1:esidaat c dioactivity Program, Version 4.60 04/08/93 14:35 Page 17a

Sum *.ary * DOSE ASSESSwENT FOR bAYMAN GORDON TRENCH AREA 1,4' COVER, NIC,9NI
File * VYWGRD16.DAT

fotal Dose Contributions 1 DOSE (i p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Frattien of Total Dose At t = 3.000E+02 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soit
R0dio-
tuttide mrem /yr fract, mrem /yr fract, mrem /yr frcct. mrem /yr fract. mrrm/yr fract. mrem /yr fract. mrem /yr fract.

Ra 223 1.589E-25 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 220 0.000E +00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th 232 3.934E-02 0.0370 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

total 3.934E-02 0.03T0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk Att Pathways +

REdio- --

Nuclide Prem/yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Rs 228 2.890E 22 0.0000 9.070E-26 0.0000 4.829E-25 0.0000 0.000E+00 0.0000 1.718E-25 0.0000 4.014E-28 0.0000 2.899E-22 0.0000
Th 223 0.000E+00 0.0000 0.000E*00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000
Th-232 1.022E*00 0.9625 2.595E-04 0.0002 0.000E*00 0.0000 0.000E+00 0.0000 1.203E-04 0.0001 1.136E-04 0.0001 1.062E*00 1.0000

totst 1.022E+00 0.9625 2.595E 04 0.0002 4.829E-25 0.0000 0.000E+00 0.0000 1.203E-04 0.0001 1.136E-04 0.0001 1.062E+00 1.0000
0* Sum of att water independent and dependent pathways.
1Rtsidual Radioactivity Program, Version 4.60 04/08/93 14:35 Page 18
Summary = OOSE ASSESSMENT FOR W4YMAN-GORD04 TRENCH AREA 1,4' COVER, NIC,BN!
File VYMGRD16.DAT

Total Dese Contributions TDOSE(I,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and f raction of Totat Dese At t = 1.000E*03 years

0 Water Independent Pathways
O Ground Dts t Radon Plant Mest Milk Soit
RLdio-
Nuclide erem/yr fract. mrem /yr fract, miem/yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ks-223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-223 0.000E+00 0.0000 0.000F+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
Tb-232 1.850E+00 0.0822 0.000E+00 0.0000 0.070E+00 0.0000 2.041E 401 0.9072 2.364E-01 0.0105 1.015E-03 0.0000 0.000E+00 0.0000

Total 1.850E+00 0.0822 0.000E+00 0.0000 0.000E+00 0 0000 2.041E + 01 0.9072 2.364E-01 0.0105 1.015E 03 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent rathwayr.
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1Residuai Radioectivity Program, Version 4.60 04/19/93 12:57 Page 2
Sumary * DCSE ASSESSMENT FOR WAYMAN GORDON TRENCH ARE A 2, 4' CAP, BNI
File : WYMGRD17.D AT

Dose Conversion Factor (and Related) Parameter Swvnary
0 Current Parameter
Menu Parameter Value Default Name

A-1 Ground external gamme, voltee DCF's, (mrem /yr)/(pci/cm**3):
A1 Ra-228+D, soit density = 1.0 g/cm"3 8.180E+00 8.180E+00 DCF1( i,1)
A-1 Ra-228+D, soi t densi ty = 1.8 g/cm"3 4.510E+00 4.510E*00 DCF1( 1,2)
n-1
A1 Th 228+0, soit density = 1.0 g/cm"3 1.330E*01 1.330E*01 DCF1( 2,1)
A1 Th 228+D, soit density = 1.8 g/cm**3 7.360E+00 7.360E+00 DCFIC 2,2)
41>

A1 th-232 , soit density = 1.0 g/cm"3 1.350E-03 1.350E 03 DCF1( 3,1)
A-1 Th-232 , soll dansity = 1.8 g/cm"3 6.040E-04 6.040E-04 DCF1( 3,2)

A-3 Depth f acMrs, ground external gama, dimensientess:
A-3 Ra+228+D, soi t density = 1.0 g/cm"3, thickness = .15 m 6.800E-01 6.800E-01 FDC 1,1,1)
A-3 Ra 228+D, soit density = 1.0 g/cm**3, thickness = 0.5 m 9.700E-01 9.700E-01 FD( 1,2,1)
A-3 Ra 228+D, soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,1)
A-3 Ra 228+D, soit density = 1.8 g/cm"3, thickness = .15 m 8.500E-01 8.500E-01 FDC 1,1,2)
A-3 Ra 228+D, soit density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)

,

A-3 Ra-228+D, soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,2)
! A-3

A.3 th-228+D, soit density = 1.0 g/ce"3, thickness = .15 m 6.100E 01 6.100E-01 FD( 2,1,1)
A-3 th 228+0, soit density = 1.0 g/cm"3, thickness = 0.5 m 9.400E-01 9.400E-01 FD( 2,2,1)
A-3 Th-228+t, soit density = 1.0 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 2,3,1)
A.3 th 228+D, soit density = 1.8 g/cm**3, thickness = .15 m 7.500E 01 7.500E-01 FD( 2,1,2)
A-3 1h-228+0, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E +00 FD( 2,2,2)
A3 Th-228+D, sof t density = 1.8 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 2,3,2)

j A*3
A3 Th-232 , soit density = 1.0 g/cm**3, thickness = .15 m 9.500E 01 9.500E-01 FDC 3,1,1)
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A-3 Th 232 , soit density = 1.0 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 3,2,1)
A3 th-232 , soit density = 1.0 g/cm**3, thickness = 1.3 m 1.000E+00 1.000E+00 FDC 3,3,1)
A3 Th 232 , soit density = 1.8 g/cm**3, thickness = .F m 1.000E+00 1.000E*00 FD( 3,1.2)
A-3 Th-232 , soit density = 1.8 g/cm**3, thickness = 0., m 1.000E+00 1.000E+00 FD( 3,2,2)
A3 Th 232 , soit density = 1.9 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 3,3,2)

B-1 Dese conversion factors for dust inhalation, mrem /pci:
B-1 Ra 228+D 4.500E-03 4.500E 03 DCF2( 1)
B-1 Th 228+D 3.100E 01 3.100E 01 DCF2( 2)
B-1 Th 232 1.600E*00 1.600E+00 DCF2( 3)

D1 Dose conversion factors for ingestion, mrem /pti:
0-1 Ra 228+D 1.200E 03 1.200E-03 DCF3( 1)
D1 Th-228+0 7.500E-04 7.500E 04 DCF3( 2)
D-1 Th-232 2.800E-03 2.800E-03 DCF3( 3)

0 34 Food transfer factors:
0-34 Wa-228+D, plant /soit concentration ratio, dimenstentess 1.400E-03 1.400E-03 RTF( 1,1)
D-34 Ra-228+0, baef/ livestock-intake ratio, (pC1/kg)/(pci/d) 9.900E-04 9.900E-04 RTF( 1,2)
0 34 Ra-228+0, mith/tivestock-intake ratio, (pCi/L)/(pCl/d) 2.000E-04 2.000E-04 RTF( 1,3)
D 34
D-34 th-228+D, plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 2,1)
D-34 Th-228+D, beef / Livestock-intake ratio, (pci/kg)/toci/d) 5.000E-03 5.000E 03 RTF( 2,2)
D-34 Th-228+D, milk /tivestock* intake ratio, (pCi/L)/(pCl/d) 2.500E-06 2.500E-06 RTF( 2,3)
0-34

1 Residual Radioectivity Program, Version 4.60 04/19/93 12:57 Page 3
Sumary : DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : WYMGRD17.DAT

Dose Conversion Factor (and Related) Parameter Sucary (continued)
O Current Paramater

Menu Parameter value Default Name

D-34 Th 232 , plant /soit concentration ratio, dimensiontess 4.200E-03 4.200E-03 RTF( 3,1)
D 34 Th 232 , beef /tivestock-intake ratio, (pcl/kg)/(pci/d) 5.000E-03 5.000E-03 RTF( 3,2)
D-34 Th 232 , mitk/tivestock-intake ratio, (pCi/L)/(pCf/d) 2.500E-06 2.500E-06 RTF( 3,3)

D-5 Bioaccumulation factors, fresh water, L/kg:
D5 Ra-228+D, fish 5.000E+01 5.000E*01 810FAC( 1,1)
D-5 Ra 228+D, crustacea and mot tusks 2.500E+02 2.500E+02 B10FAC( 1,2)
D-5
D-5 Th-228+D, fish 3.000E+01 3.000E*01 Bl0FAC( 2,1)
D5 Th-228+D, crustacea and mollusks 5.000E*02 5.000E+02 BIOFACC 2,2)
D5
D-5 Th 232 fish 3.000E+01 3.000E*01 B10FAC( 3,1),

D-5 Th-232 , crustacea and mollusks 5.000E+02 5.000E*02 BIOFAC( 3,2)

1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 4
Strenary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 2, 4* CAP, BNI
File * WYMGRD17.DAT

Site-Specific Parameter Summary
0 user Used by RESRAD Parameter

Menu Parameter input Default (If different from user input) Nama

RO11 Area of contaminated zone (m**2) 8.640E+01 1.000E+04 --- AREA

R011 Thickness of contaminated zone (m) 6.000E-01 1.000E*00 --- THICK 0

R011 tength parallel to aquifer flow (m) 9.500E+00 1.000E+02 --- LCZPAQ

9011 Basic radiation dose limit (mrem /yr) 1.000E402 1.000E+02 --- BRLD

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

-
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tower Depth: 1.20 meters Th-232 1.320E*02
0

Total Dese TDOSE(t), prem/yr
Basic Radiation Dese limit = 100 mrem /yr

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

t (years): 0.000E+00 1.000E 01 3.000E 01 1.000E*00 3.000E*00 1.000E+01 3.000E*01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 9.246E-03 9.249E-03 9.250E-03 9.202E-03 8.816E 03 7.398E-03 7.177E -03 5.617E-02 2.606E 01 6.09 7t + 00

M(t): 9.246E 05 9.249E-05 9.250E-05 9.202E 05 8.816E-05 7.398E-05 7.177E -05 5.617E 04 2.606E-03 6.097E 02
OMszimum TDOSEtt): 6.097E*00 mrem /yr at t = 1.000E+03 years
1 Residual Radioactivity Program, version 4.60 04/19/93 12:57 Page 9
Summary : DOSE ASSESSMENT FOR WAYMAN GORD04 TRENCH ARE A 2, 4' TAP, BNI
File : WYMGRL 7.DAT

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

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mr em/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Rs 220 1.069E-04 0.0116 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*CJ 0.0000
Th-220 9.139E-03 0.9884 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th 232 2.135E 20 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

totst 9.246E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TOOSE(l.p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Traction of Total Dose At t = 0.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways *

Radio-
muclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mr em/yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.069E-04 0.0116
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 9.139E-03 0.9884
Th 232 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 2.135E 20 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.246E-03 1.0J00
0*Stn of all water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 10
Sunmary DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 2, 4' CAP, BNI
File : WYMGRD17.DAT

f otal Dose Contributions 1 DOSE (1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 1.000E-01 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soil
Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-223 4.274E-04 0.0462 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 8.818E-03 0.9534 0.000E*D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 3.233E 06 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 9.249E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contributions TDOSE(i.p,t) for individual Radionuclides (i) and Pathways (p)
As mrem /yr and f raction of Total Dose At t = 1.000E-01 years

0 Water Oependent Pathways

I



U U b% U U [ C .

O Vater Fish Radon Plant Meat Milk All Pathways *
Radio-
Nuctide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 0.000E*00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 4.274E-04 0.0462
th-228 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.818E 03 0.9534
Th-232 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.233E-06 0.0003

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 00 9.249E-03 1.0000
0*Stn of att water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 11
Stmary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File : WYMGRO17.DAT

total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 3.000E-01 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuctide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 1.01BE 03 0.1101 0.020E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
th 228 8.211E 03 0.8877 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-232 2.07TE-05 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E +00 E .0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

.

Total 9.250E-03 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t a 3.000E-01 years

0 Water Oependent Pathways
0 Water Fish Redon Plant Meat Milk Att Pathways *
Radio-
Nuclide prem/yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 0.000E*00 0.0000 b00E+000.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.018E-03 0.1101
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.211E-03 0.8877
Th-232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.077E 05 0.0022

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 b. 10 9.250E 03 1.0000
0* Sum of all water independent and dependent pathways.
1 Residual Radioactivity Program, version 4.60 04/19/93 12:57 Page 12
Stmary DOSE ASSESSMENT FOR WAYMAN GOR 00N TRENCH AREA 2, 4' CAP, BNI

| File * WYMGRD17.D AT

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As prem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 2.627E-03 0.2855 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 6.396E-03 0.6950 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th-232 1.793E 04 0.0195 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 9.202E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Dependent Pathways

I

i-

dM :
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0 Water Fish Radon Plant Meat Milk Att Pathways *
Radio-
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.627E-03 0.2855
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.396E+03 0.6950
Th 232 0.0000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.793E-04 0.0195

Total 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.202E-03 1.0000
0* Sum of att water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 13
Summary * DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH ARE A 2, 4' CAP, BNI
File : WYMGRD17.D AT

Total Dose Contributions TDOSE(i,p,t) f or Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water independent Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr frect. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra-228 4.571E 03 0.5185 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000|

| Th 228 3.132E-03 0.3553 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 1.113E-03 0.1262 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

Total 8.816E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0001 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

0 Vater Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways *
Radio-
Nuc lide prem/yr fract. mrem /yr frect. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

| Ra 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 4.571E-03 0.5185
| Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 3.132E-03 0.3553

Th 232 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.113E-03 0.1262

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.816E-03 1.0000
0*Stan of atI water independent and dependent pathways.
1 Residual Radioactivity Pregram, versie,4.60 04/19/93 12:57 Page 14
$UFFory : DOSE ASSESSMTNT FOR WAYMAN-GitDON TRENCH AREA 2, 4' TAP, BNI
File : WYMGRD17.D AT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t a 1.000E401 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 2.620E-03 0.3542 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
Th-228 2.576E 04 0.0348 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 4.520E-03 0.6110 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

Totat 7.398E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

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

0 Vater Dependent Pathways

'

, . b
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0 Water Fish Redon Plant Meat Hilk All Pathways *
Rsdio- -

Euclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mree/yr fract.

Ra-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.620E 03 0.3542
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.576E-04 0.0348
th 232 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.520E-03 0.6110

Totst 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.398E-03 1.0000
0* Sum of att water independent and dependent pathways.
1:esidust Radioactivity Program, version 4.60 04/19/93 12:57 Page 15
Strvnary * DOSE ASSESSMENT FOR WAYMAN GORDON IRENCH AREA 2, 4'EAP, BNI
File : WYMGRD17.DAT |

Total Dose Contributions TDOSE(1,p,t) for Irdividual Radionuclides (I) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Nilk Soit
Radio-
Nuclide mrm/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 223 8.921E-05 0.0124 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-223 2.046E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 7.088E-03 0.9875 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 7.177E-03 1.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclidas (i) and Pathways (p)
As mrem /yr and Fraction of Total Dese At t = 3.000E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways *
Radio-
Wuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 8.921E-05 0.0124
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.046E-07 0.0000
Th-232 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.088E-03 0.9875

Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 7.177E-03 1.0000
0*Stn of att water independent and dependent pathways,
1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 16
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AR!A 2, 4' CAP, BNIi

| File : WYMGRD17.DAT

fotal Dose Contributions TOOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of total Dose At t n 1.000E+02 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 3.515E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 223 2.t.?OE-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-232 1.046E 02 0.1862 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 1.046E-02 0.1862 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*02 years

0 Water Dependent Pathways
,

_ '



Fl Fw Fl El FU FW FU

0 Water Fish Radon Plant Meat Milk Att Pathways *
Radio- -

Nuclide mram/yr fract. mrrm/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 5.458E 07 0.0000 1.713E-10 0.0000 9.121E-10 0.0000 0.000E+00 0.0000 7.281E-11 0.0000 1.701E 13 0.0000 5.473E 07 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.890E-18 0.0000
Th-232 4.570E 02 0.8135 1.170E-05 0.0002 2.665E-06 0.0000 0.000E+00 0.0000 1.378E-06 0.0000 1.100E-06 0.0000 5.617E 02 1.0000

Total 4.570E-02 0.8135 1.17DE-05 0.0002 2.666E-06 0.0000 0.000E*00 0.0000 1.378E-06 0 0000 1.100E-06 0.0000 5. 617E -02 1.0000
0'sm of at t water independent and dependent pathways.
1 Residual Radioactivity Program, version 4.60 04/19/93 12:57 Page 17
Stranary : DOSE ASSESSMENT TOR WAYMAN GORDON TRENCH AREA 2, 4' CAP, BN!
Fite WYMGRO17.D AT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E*02 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit

Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 1.256E-25 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 3.110E-02 0.1194 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

--

Total 3.110E 02 0.1194 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Totat Oose Contributions TDOSE(i.p.t) for Individual Padionuclid?s (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk Att Pathways *
Radio-
Nuctide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 6.485E-23 0.0000 2.036$ 26 0.0000 1.084E-25 0.0000 0.000E+00 0.0000 8.651E-27 0.0000 0.000E+00 0.0000 6.511E-23 0.0000
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 232 2.294E-01 0.8804 5.824E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 6.060E-06 0.0000 5.721E-06 0.0000 2.606E-01 1.0000

Total 2.294E 01 0.8804 5.824E-05 0.0002 1.084E-25 0.0000 0.000E+00 0.0000 6.060E-06 0.0000 5.721E-06 0.0000 2.606E-01 1.0000
0*Sm of at t water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 12:57 Page 18
Strinary DOSE A$5E55 MENT FOR WAYMAN GORDON TRENCH AREA 2, 4' CAP, BNI
File WYMGR017.DAT

Total Dose Contritotions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As prem/yr and Fraction of Total Dose At t = 1.000E+03 years

i 0 Water Independent Pathways
'

O Ground Dust Redon Plant Meat Milk Soit
Radio-
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.463E*00 0.2399 0.000E*00 0.0000 0.000E+00 0.0000 4.581E+00 0.7513 5.305E 02 0.0087 2.277E-04 0.0000 0.000E+00 0.0000

Total 1.463E+00 0.2399 0.000E+00 0.0000 0.000E*00 0.0000 4.581E+00 0.7513 5.305E-02 0.0087 2.277E-04 0.0000 0.000E*00 0.0000
0

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

0 Water Ocpendent Pathways
|

..
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File * VYMGRD18.DAT

Dose Conversion Factor (and Related) Parameter Sumery
0 Current Parameter

Menu Parameter Value Default Name

A-1 Ground external gama, voltsne DCF's, (mrem /yr)/(pCi/cm**3):
A-1 Ra 228+D, soi t density = 1.0 g/cm"3 8.180E+00 8.180E+00 DCF1( 1,1)
A1 Ra-228+0, soit density = 1.8 g/cm**3 4.510E+00 4.510E+00 DCF1( 1,2)
A1
A-1 Th 228+D, soit density = 1.0 g/cm"3 1.330E+01 1.330E+01 DCF1( 2,1)
A-1 th-228+0, soit density = 1.8 g/cm**3 7.360E+00 7.360E+00 DCF1( 2,2)

I A-1
| A-1 Th-232 , soll density = 1.0 g/cm**3 1.350E-03 1.350E 03 DCF1( 3,1)
I A-1 Th-232 , soit density = 1.8 g/cm"3 6.040E-04 6.040E 04 OCFIC 3,2)

A-3 Depth f actors, ground enternal gama, dimensionless:
A-3 Ra-228+D, soit density = 1.0 g/cm"3, thickness = .15 m 6.800E 01 6.800E 01 FD( 1,1,1)
A-3 Ra-228+0, soit density = 1.0 g/cm"3, thickness = 0.5 m 9.700E 01 9.700E 01 FD( 1,2,1)
A-3 Ra-228+D, soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 1,3,1)
A3 Ra-228+D, soit density = 1.8 g/cm**3, thickness = .15 m 8.500E-01 8.500E-01 FD( 1,1,2)
A-3 Ra 228+D, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 1,2,2)
A3 Ra 228+0, soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 1,3,2)
A-3
A-3 Th-228+D, soi t density = 1.0 g/cm"3, thickness = .15 m 6.100E-01 6.100E-01 FD( 2,1,1)
A3 Th-228+D, soit density = 1.0 g/cm**3, thickness = 0.5 m 9.400E-01 9.400E-01 FDC 2,2,1)
A-3 Th-228+D, soll dansity = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 2,3,1)
A-3 Th-228+D, soit density = 1.8 g/cm**3, thickness = .15 m 7.500E-01 7.500E-01 FD( 2,1,2)
A-3 Th-228+0, soit density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 2,2,2)
A-3 Th-228+D, soit density = 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E*00 FD( 2,3,2)
A-3
A-3 Th-232 , soit density = 1.0 g/cm"3, thickness = .15 m 9.500E-01 9.500E 01 FD( 3,1,1)

_ _ _ _ ,
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A 3. Th-232 , soll density 1r 1.0 g/cm**3, thickness = 0.5 m 1.000E+00 1.000E+00 FDC 3,2,1)
A3 Th-232 soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.000E+00 FDC 3,3,1),

A-3 Th-232 soit density = 1.3 g/cm**3, thickness = .15 m 1.000E+00 1.000E+00 FDC 3,1,2),

A-3 Th-232 soit density e 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 1.000E+00 FD( 3,2,2),

A-3 Th-232 soit density = 1.8 g/cm"3, thickness = 1.0 m 1.000E+00 1.000E+00 FD( 3,3,2),

01 Dose conversion f actors for dust inhalation, mrem /pCI:
B-1 Ra 228+D 4.500E 03 4.500E-03 DCF2( 1)
B-1 Th 228+D 3.100E-01 3.100E-01 DCF2( 2)
B1 Th-232 1.600E+00 1.600E+00 DCF2( 3)

,

D-1 Dese conversion factors for ingestion, mrem /pti:
01 Ra 228+D 1.200E-03 1.200E-03 DCF3( 1)
D-1 Th-22860 7.500E-04 7.500E 04 DCF3( 2)
01 Th 232 2.800E-03 2.800E 03 DCF3( 3)

0 34 Food transfer factors:
D 34 Ra 228+D, plant /soit concentration ratio, dimensionless 1.400E-03 1.400E-03 RiF( 1,1)
D-34 Ra-228+D, beef /tivestock-intake ratio, (pCi/kg)/(pC1/d) 9.900E-04 9.900E 04 RTF( 1,2)
D-34 Ra-228+D, milk / livestock-intake ratio, (pCi/L)/!pci/d) 2.000E-04 2.000E-04 RTF( 1,3)
D-34
D 34 Th-228+D, plant /soit concentration ratio, dimenstentess 4.200E-03 4.200E-03 RTF( 2,1)
D 34 Th 228+D, beef /tivestock-intake ratio, (pCl/kg)/(pci/d) 5.000E-03 5.000E-03 RTF( 2,2)
0-34 Th-22B+0, milk / livestock-intake ratio, (pci/L)/(pCf/d) 2.500E-06 2.500E-06 RTF( 2,3)
0-34

12esiduct Radioactivity Program, Version 4.60 04/19/93 13:46 Page 3
Strmary t DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI
File : WYMGRD18.Dt.T

Dose Conversion Factor (and Related) Parameter Strvnary (continued)
O Current Parameter
senu Parameter Value Default Name

D-34 th-232 plant /soit concentration ratio, dimensionless 4.200E-03 4.200E-03 RTF( 3,1),

D-34 Th-232 twef/ livestock-intake ratio, (pCi/kg)/(pci/d) 5.000E-03 5.000E 03 RTF( 3,2),

D 34 Th-232 milk / livestock-intake ratio, (pcl/L)/(pci/d) 2.500E-06 2.500E 06 RTF( 3,3),

I D5 sicaccumulation factors, f resh water, L/kg:

05 Ra-228+0, fish 5.000E*01 5.000E+01 B10FAC( 1,1)
D-5 Ra-228+D, crustacea and mottusks 2.500E+02 2.500E+02 BIDFACC 1,2)
D-5
0-5 Th 228+D, fish 3.000E+01 3.000E+01 810FAC( 2,1)
0-5 Th-228+D, crustacea and mottusks 5.000E+02 5.000E+02 810FAC( 2,2)
D-5
D-5 Th-232 fish 3.000E+01 3.000E+01 B10FAC( 3,1),

05 Th-232 crustacea and mottusks 5.000E+02 5.000E+02 BIOFACC 3,2)
y,

1Residaat Radioactivity Program, version 4.60 04/19/93 13:46 Page 4
| Surmary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI

File : WYMGRD18.DAT

Site-Specific Parameter Sumery
0 User Used by RESRAD Parameter
renu Parameter input Default (If different from user input) Name

K011 Area of contaminated zone (m**2) 1.340E+02 1.000E+04 --- AREA

K011 Thickness of contaminated zone (m) 6.000E-01 1.000E+00 THICK 0---

K011 Length parattet to aquifer flow (m) 1.460E401 1.000E+02 --- LCZPAQ

K011 Basic radiation dose limit (mrem /yr) 1.000E+02 1.000E+02 BRt0---

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

. - . - - _ _ _ - - -
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Cover Oepth: 1.20 meters Th 232 1.320E*02
0

Total Dose TDOSE(t), mrem /yr
easic Radiat t en Dose limit = 100 mrem /yr

Totat Misture sin M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000t + 00 1.000E 01 3.000E-01 1.000E+00 3.000t+00 1.000E+01 3.000E*01 1.000E*02 3.000E+02 1.000E+03
TDOSE(t): 9.896E 03 9.900E-03 9.901E-03 9.850E-03 9.436E 03 7.919E-03 7.683E 03 8.210E 02 3.892E 01 8. 753E +00

M(t): 9.8?6E 05 9.900E 05 9.901E-05 9.850E-05 9.436E-05 7.919E-05 7.683E-05 8.210E-04 3.892E-03 8. 753E - 02
Omastetn TDOSE(t): 8.753E+00 mrem /yr at t = 1.000E+03 years
1 Residual Radioactivity Program, version 4.60 04/19/93 13:46 Page 9
Stsnmary : DOSE ASSESSMENT FOR VAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI
File : WYMGRD1*.DAT

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

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Milk Soit

R adi o-
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

Ra-228 1.144E-04 0.0116 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E *00 0.0000
th 228 9.782E-03 0.9884 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-232 2.286E-20 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Total 9.896E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Total Dose contributions TD05E(i.p.t) for Individual Radionocifdes (i) and Pathways (p)
As mrem /yr and Traction of total Dose At t = 0.000E*00 years

3 Water Dependent Pathways
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio- ----

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrenVyr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 1.144E-04 0.0116
Th*228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.782E 03 0.9884
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 2.286E-20 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.000E+00 0.0000 0.000E+00 0.0000 9.896E-03 1.0000
0*Stsn of att water indepandent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 13:46 Pege 10
Summary DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH ARE A 3, 4' CAP, BNI
File WYMGRD18.DAT

Total Dose Eontributions TD05E(i.p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E-01 years

0 Water Independent Pathways
i 0 Ground Dust Radon Plant Meat Milk Soit

Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yf fract. mrem /yr fract. mrem /yr fract, mrrm/yr fract. mrem /yr fract.

Ra 228 4.575E-04 0.0462 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-228 9.439E 03 0.9534 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-232 3.460E-06 0.0003 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000

total 9.900E-03 1.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Totat Oose Contributions TD05E(i p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E 01 years

Water Dependent Pathways

- ,

4

9 _,& * |
#
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'm m m m M 'm m m m m m m M M.m M M M
0 Water Fish Radon Plant Heat Milk All Pathways +
ksiio -

Nuclida mrem /yr fract. nrem/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 0.000E+00 0.0090 0.000D00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000i+00 0.0000 4.575E-04 0.0462
th-228 0.000E+00 0.00a0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 9.437E-03 0.9534
th-232 0.000E+00 0.0000 0.0009 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.460E 06 0.0003

Totet 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.900E-03 1.0000
0*5um of all water IMerandent and dependent pathwars, l
iResidJal Radioactivity Program, Version 4.6C 04/19/93 13:46 Page 11 1

Strnary * DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI
file * VYMGRDIS.DAT

total Dose Contributions IDOSE(1,p,t) for Individual Radionuctides (i) and Pathways (p)
As mrem /yr anu Frection of total Dose At t = 3.000E-01 years

0 Water Independent Pathways
O Ground Dust Redon Plant Meat Mitk Soit
R dio- -

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. arem/yr fract. mrem /yr fract.

Ra-228 1.090E-03 0.1101 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 8.789E 03 0.8877 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th-232 2.223E-05 0.0022 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totat 9.901E-03 1.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As erem/yr and Fraction of Tofat Oose At t = 3.000E-01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Heat Milk All Pathways *
Radio-
Nuclida mrem /yr fract. mrem /yr fract. mrem /yr Mact, mrem /yr fract. mrem /yr fract, prem/yr fract. mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.090E-03 0.1101
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 B.789E 03 0.8877
th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.223E-05 0.0022

Total 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 9.901E-03 1.0000
0*Stn of all water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 13:46 Page 12

, Streary : DOSE ASSES $ MENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BNI
I file . WYMGRD18.DAT

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

0 Water Indepervient Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra-228 2.812E-03 0.2855 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th 228 6.846E 03 0.6950 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
,th-232 1.919E-04 0.0195 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000

Totat 9.850E-03 1.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

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

0 Water Ocpendent Pathways

- _ - .. - ,



;m m m m m. m m m M M m m m m M UUm
0- Water Fish Redon Ptont Mest Milk All Pathways *
Rsdio-
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. prem/yr fract, mrem /yr fract. mrem /yr fract. mrem /yr frect.

Co 228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 2.812E 03 0.2855
Th-223 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 6.846E-03 0.6950
th-232 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 1.919E-04 0.0195

Totst 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E*00 0.0000 9.850E-03 1.0000
0*Stn of att water independent and dependent pathways.
taesidal Radioactivity Program, Version 4.60 04/19/93 13:46 Page 13
Strnery : DOSE ASSESSMENT FOR VAYMAN GOR 00N IRENCH AREA 3, 4* TAP, BNI
File : VYMGP018.DAT

fotet Dese Contributions TD05E(1,p,t) for Individual Radionuttides (i) and Pathways (p)
As prem/yr and Fraction of Total Dose At t = 3.000E*00 years

0 Vater Independent Pathways
0 Ground Dust Redon Plant Meat Milk Soil
Radio-
Muclide eram/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. meem/yr fract.

Ra-223 4.892E 03 0.5185 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 228 3.353E 03 0.3553 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.191E 03 0.1262 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000

Totat 9.436E 03 1.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

total Dose contributions TDOSE(i.p,t) for 1rvjividust Radionuclides (i) and Pathways (p).
As mrem /yr and Fraction of totat Dese At t = 3.000E*00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways *
Radio-
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-223 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 4.892E-03 0.5185
Th-223 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.353E-03 0.3553
Th-232 0.000E *00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 1.191E-03 0.1262

Totat 0.000E+00 0.0000 0.000E*00 0.0000 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 9.436E-03 1.0000
0*Stsn of atI water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 13:46 Page 14
strnery : DOSE A55E55 MENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI
File * VYMGRO18.DAT

fotal Dose Contributions TDOSE(i.p,t) for Individust Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Totat Oose At t = 1.000E+01 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk soit
Radio-
kuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra 228 2.805E 03 0.3542 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th 228 2.757E 04 0.0348 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-232 4.839E 03 0.6110 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 7.919E-03 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*C0 0.0000 0.000E+00 0.0000 0.000t+00 0.0000
0

Total Dose Contributions TDosE(i.p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E*01 years

0 Vater Dependent Pathways

. _ _ _-- _ _ - _ - . _ _ _ -_ _ _____ _ _ - -



_ _ - - _ _ - _ - _ _ _

M M M M M M M M M M M M M M
0 Water Fish Redon Plant Meat Milk All Pathways *
Radio-
Duclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra 228 0.000t+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.805E-03 0.3542
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 2.757F-04 0.0348
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 4.839E-03 0.6110

Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.919E-03 1.0000
0* Sum of at t water independent and dependent pathways.
1 Residual Radioactivity Program, version 4.60 04/19/93 13:46 Page 15
Surrery : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BNI
File : WYMGRO18.D AT

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

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrrm/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra-223 9.549E-05 0.0124 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 2.190E 07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
Th-232 7.587E-03 0.9875 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 7.683E 03 1.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
0

Totat Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrenvyr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Mitk All Pathways *
Radio-
Nuclide mrem /yr fract, mrem /yr fract. mrrm/yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

Ra 228 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 9.549E 05 0. -(24
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.190E-07 0.0000
Th 232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.587E-03 0.9873

Totst 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.683E-03 1.0000
0*Stan of at t water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 13:46 Page 16
Sumenry : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4' CAP, BNI
File WYMGR018.DAT

fotal Dose Contributions TDOSE(f p.t) for Individust Radionuctides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk Soit
Radio-
Nuclide mrem /yr fract. mren/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra-228 3.762E 10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th 223 3.093E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.120E 02 0.1364 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Totat 1.120E 02 0.1364 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

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

0 Water Dependent Pathways



._____

m M M M M M M M M M M M M M M m W W

0 Water Fish Radon Plant Neat Milk All Pathways *
Rcdio-
Kuclide prem/yr fract, meem/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

Ra 223 8.464E-07 0.0000 2.657E-10 0.0000 1.415E 09 0.0000 0.000E*00 0.0000 1.751E-10 0.0000 4.092E-13 0.0000 8.487E-07 0.0000
Th 228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.093E-18 0.0000
Th 232 7.0STE-02 0.8633 1.814E 05 0.0002 4.133E-06 0.0001 0.000E*00 0.0000 3.31&E-06 0.0000 2.647E-06 0.0000 8.210E-02 1.0000

Total 7.087E-02 0.8633 1.814E 05 0.0002 4.134E-06 0.0001 0.000E*00 0.0000 3.314E-06 0.0000 2.647E-06 0.0000 8.210E-02 1.0000
0*S e of atI water independent and dependent pathways.
1 Residual Radioactivity Program, Version 4.60 04/19/93 13:46 Page 17

$tmary : DOSE ASSE55"ENT FOR WAYMAN-GCRDON TRENCH AREA 3, 4'EAP, BNI
File WiMGRD18.DAT

Total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independant Pathways
O Ground Dust Redon Plant Meat Milk Soit
Radio-
NuctIde mremfyr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

__ l

Ra-228 1.345E-25 0.0000 1 000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
th-223 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000
th 232 3.329E 02 0.0835 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

total 3.329E-02 0.0835 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions 100SE(1,p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E*02 yeers

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk Att Pathways *

Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

Ra-228 1.006E-22 0.0000 3.157E-26 0.0000 1.681L 25 0.0000 0.000E+00 0.0000 2.081E-26 0.0000 0.000E+00 0.0000 1.009E-22 0.0000
Th-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000
Th 232 3.558E-01 0.9142 9.033E 05 0.0002 0.000E+00 0.0000 0.000E*00 0.0000 1.458E-05 0.0000 1.376E-05 0.0000 3.892E-01 1.0000

Tctal 3.558E-01 0.9142 9.033E-05 0.0002 1.681E 25 0.0000 0.000E+00 0.0000 1.458E-05 0.0000 1.376E-05 0.0000 3.892E 01 1.0000
0*sta of at t water independent and dependent pathways. ,

12esidust Radioactivity Program, Version 4.60 04/19/93 13:46 Page 18
Sumary : Dose ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 3, 4' CAP, BN1
File : WYMGR018.04f

Total Dose contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of total Dose At t = 1.000E+03 years

0 Water Independent Pathways
O Ground Dust Radon Plant Meat Milk soit

! Radio-
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

Rs-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E *00 0.0000
th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
th-232 1.566E+00 0.1789 0.000E*00 0.0000 0.000E*00 0.0000 7.105E*00 0.8117 8.228E-02 0.0094 3.531E-04 0.0000 0.000E+00 0.0000

Total 1.566E*00 0.1789 0.000E+00 0.0000 0.000E+00 0.0000 7.105E+00 0.8117 8.228E-02 0.0094 3.531E-04 0.0000 0.000E*00 0.0000
0

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

0 Water Dependent Pathways

I
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