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WYMAN-GORDON'S COMMENTS ON THE FEBRUARY 22, 1993
NUCLEAR REGULATORY COMMISSION DRAFT DOSE ASSESSMENT

May 14, 1993

L Introduction

Following are comments on the February 22, 1993 Nuclear Regulatory Commission ("NRC")
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 1o the NRC, carried out the modeling exercise using the
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 resuits 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
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 RESP.AD code, together with parameters for the

three controlling inputs which are reflective of actual site conditions. The results of the Bechtel
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from Past Operations” [46 Fed. Reg. 52061 (Oct. 23, 1981))
Thus, the results of the PNL dose assessment cannot justifiably be used to support a need for
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




SUMMARY OF PARAMETER DIFFERENCES BETWEEN

Table 1

THE PNL AND BECHTEL DOSE ASSESSMENTS

Dose Assessment Inputs

Version of
Dose Cover Depth Erosion Rate Cover Density
Assessment (feet) (m/yr) (g/cm?)
PNL Dose Assessment #1 0 1 x10°? 1.6
PNL Dose Assessment #2 2 1 x10° 1.6
(sensitivity run)
Bechtel Dose Assessment #1 4* 6 x 10°%* 1.78*
Bechiel Dose Assessment #2 4= 6x 10 1.78*
(sensitivity run)
* Indicates site-specific value
>




Table 2

DOSE ASSESSMENT EVALUATION SUMMARY

Dose (mrem/yr)

Version of Dose Area 1 Area 2 Area 3

Assessment®

PNL Dose Assessment #] 1322 1027 1103

PNL Dose Assessment #2 Q24 687 738

Bechtel Dose Assessment #1 1.4 3 3
Run ]1** Run 2** Run 3**

Bechtel Dose Assessment #2 22.5 6.1 R.7
Run 4** Run 5** Run 6**

Only the parameters stated on Table | 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 1o anotner.

Run # corresponds to the results of the Bechtel dose assessment simulations which were run
using the RESRAD code (copies are attached).
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ATTACHMENT
AREA 1
RESRAD CODE RUN 1
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AREA 2
RESRAD CODE RUN 2
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NCH AREA

' ¢ I ' syl Related) Parameter Summary
Current \ramete
Me Pa o Value efa N ame
. avd pute 3 ama . me mr sm/ v | T
a G ’ b& Ty | oy n** 1 n o f IAGE D (3 | ! 1%
A 2 o » . ty 1.8 a ey L S10E 4K & S1084 £ ’ %
a9 ) - ° : y PR ! 2AOE Y BT L v 4 .y 3
a 3¢ ty ——_ y RADE 40 r RADE & nes
M " ' » 1 " . ' % ) 1 IS0 1 £1 1 1)
v &y A a/em**s 4 LOE - 04 P L O L ned .
a1 o $act 3 $ exteort: {3 me 3
A , Rn a ty 3 m**3 th b e - 1" m A ROMNE 11 A RONE 1 s ' 4
A-3 a R o~ ty 1 qiem®™*3 v ——— - 0 7h0E 1 9 7008 .01 ene 4 .
A3 Ea B ' > ty 1.0 g/cm**} th knee s 1 -+ ! D0F + 0 1.0008+0 3 1 % 1
g - % ®a " ty {.8 g «3 thickness 15 m [ o1 g SO0 -0 ! k.
1 Ba Re or ty i.R g m*e3 thickne 5 = 1. 0008 + D4 1 DODE N0 Nt P 29
A -3 E A e et ty 1.8 a/cm**} thickness 1. 0m 1 .000F+ 1 .000F 40 FDeC 1.3 )
-3 ty ! 3/ cm** ' ke iSm & 100¢ 1 A& 1008 ! 4 1 1
A-3 ty 1 q . thicknes 5 m Q9 4008 1 ¥ . 4008 Pt 1
2.4 v n dest ol . a/em**s ¢} kneee 1 m 1. 0008 +00 1. 0008 +00 FD I ;
. T dorres § Ty 1.8 a/em**y thickne 15 m S00E - 01 y n FD( 1 2)
A v Rat fonr Ty R g '-‘-'_ ¢ knege ™m ! { + 00 1.0 +0 FDC 2.,2.72
™ " ' ty 1.8 o .1 thickrnee s 1 0m 1 YOF + 00 1 0008 « 04 (35 3 2%




A3 Th-232 | soil density = 1.0 g/em®*3, thickness = 0.5 m 1.0006+00 | 1.0006+00 | FD{ 3,2, 1)
A3 Th-2352 , soil density = 1.0 g/em®*3, thickness = 1.0 m 1.0008+00 | 1.0006+00 | FDC 3.3, 1)
A3 Th-232 |, soil density = 1. B g/em®*3, thickness = .15 m 1.0006+00 | 1.0006+00 | FBC 3,1.2)
A3 Th-232 , soil density = 1.8 g/em®*3, thickness = 0.5 m 1.0006+00 | 1.0006+00 | fO(¢ 3,2,2)
A3 Th-232 , soil density = 1 B g/em**t, thickness = 1.0 m 1.0006+00 | 1.0006+00 | D¢ 3,3, 2)
B-1 Dose conversion factors for dust inhalation, mrem/pCi:
B-1 Fa- 2280 4.500E-03 | 4.5006-03 | bCF2¢ 1)
81 Th-228+0 3.1006-0% | 3.1006-0% | pCR2( 2)
81 T™H-232 1.600E+00 1.6008+00 | DCF2( 3)
D-1 Dose conversion factors for ingestion, mrem/pCi:
01 Ra-228+0 1.2006-03 | 1.2006-03 | DCF3( 1)
b-1 Th-22B+D 7.500€ -04 7.500F-04 | DCF3C 2)
D1 Th-232 2.B00E-03 | 2.8006-03 | DCFY 32
£-34 | Food transfer factors:
D-3& | Ra-228+D, plant/soil cencentration ratio, dimensionless 1.4006-03 | Y.4006-0% | RYFC 1, 1)
D-34 | Ra 22840, beef/livestock-intake ratio, (pCi/kg)/(pCi/sd) Q.P00E-04 | 9.900E-04 | RYF( 1,2)
D-34 | Ra-228+D, milk/livestock-intake ratio, (pCi L)/ (pCi/d) 2.000E-04 | 2.0006-04 | RTFC 1. %)
p-3
D-34 | Th-228+D, plant/soil concentration ratio, dimensionless 4.200E-08 | 4.2006-03 | RYFC 2.%)
036 | Th-228+0, beef/livestock-intake ratio, (pCizkg)/(pCisd) S.0N0E-0% | 5.000£-0% | RYF( 2,2)
D34 | Th-228+0, milk/livestock-intake ratio, (pCi/L)/Z(pCizd) 2.5006-06 | 2.5006-06 | RTFC 2.5)
034
IResidual Radioactivity Program, Version 4.60 05/04/93% 13:03 Page 3
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 2, &4'CAP, BNI
File : WYMGRDZ23 DAY
fose Conversion Factor (and Related) Parameter Summary (continued)
0 Current Parameter
l\mm‘l Parameter Value Defau't Name
il bl i i A ——————————————— s ———————— o S et e ——————————
D-34 | Th-232 | plant/soil concentration ratio, dimensionless &£.200E-08 | 4.2006-03 | RYFC 3. 1)
D-34 | Th-232 | beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000€-03 | 5.0006-03 | RYF( 3,2)
D-3& Th-232 |, mitk/livestock- intake ratio, (pCi/L)/(pCi/d) 2.5006-06 | 2.5006-06 | RYFC 3. %)
D-S Bicaccuwmulation factors, fresh water, L/kg:
p-5 Ra-228+D, fish 5.000€+01 | 5.0006+01 | BIOFACC 1,1)
0-% Ra-228+0, crustacea and mollusks 2.5006+02 | 2.500€+02 | RIOFACC 1,2)
08
0-5 Th-228+D, fish 3.000E+01 | 3.0006+01 | BIOFAC{ 2,1)
D-5 Th-228+0, crustacea and mollusks 5.000E+02 | 5.0008+02 | BIOFACC 2,2)
n-%
-5 T™Hh-232 , fish 3.000e+01 | 3.0006+01 | BIOFACC 3. 1)
D5 Th-232 , crustacea and mollusks 5.000€+02 | 5.0006+02 | BIOFACC 3.2)
Residual Radiocactivity Program, Version 4 60 05/04/93 13:03 Page &
Surmary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREAR 2, 4'CAP, BNI
File : WYMGRDZ S DAY
Site-Specific Parsmeter Summary
0 User Used by RESRAD Parameter
Meny Parameter Input Defaul t (1f different from user input) Name
BO1Y | Ares of contaminated zome (m**2) B.640E401 | 1.0008+04 AREA
RO1T | Thickness of contaminated zone (m) 6.000E-0% | 1.0008+00 TRICKD
ROT1 | Length parallel to aguifer flow (m) 9.500E+00 | 1.000€+02 LEZPAR
R011 | Basic radiation dose {imit (mrem/yr) 1.0008+02 | 1.000E+02 BRLD
RO1Y | Time since placement of material (yr) 0.000€+00 | 0,000€+00 T
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Cover Depth:
f

1.20 meters

Basic Radiation Dose Limit =

Th-232

1.3208+02

Total Dose TDOSE(t), mrem/yr

100 mrem/yr

Total Mixture Sum M(1) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0

.D00E+00 1.000E-01 3.0006-01 1,0006+00 3,000E+00

1.D00E+01

3.000e+01

1.0008+02 3.000¢+02

TROSECY): 9.266E-03 9.264E-03 9.2366-03 9.157E-03 B.686E-03 7.0408-03 6.1856-03 5.2086-02 2.365e-01
MOt): D.268F-05 9.244E-05 9.236E-05 9.157E-05 B.6BSE-05 7.040E-05 6. 1ASE-05 5.208E-04 2.365¢-0%
OMaxioum TDOSE(t): 3.217F-01 mrem/yr at t = 390.7 & 0.4 years
0
Total Dose Contributions TDOSE(H,p,t) for Individual Radiornuctides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At ¢t = 390.7 years

0 Water Independent Pathways
4] Ground Dust Radon Plant Meat Milk
Radio- S " p ” — e ————. W ————. A —————  S———————— e e
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract,

Ra-228 0.000£+00 0.0000
Th-228 0.000E+00 0.0000
Th-232 7.313e-03 0.0227

0.000£+00 6.0000
0.000£+00 0.0000

0.0008+00 0.0000
0.000€+00 0.0000

0.000£+60 0.0000
0.000£+00 0.0000

0.0006+00 0.0000 0.000£+00 0.0000 ©.000E+00 0.0000

0.0008+00 0.0000
0.000£+00 0.0000
G.000E+00 0.0000

0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000

1.000€+03
Q.775¢-03
Q.7TSE-05

Sail

mrem/yr fract.
0.000€+00 0.0000
0.0008+00 0.0000
0.000£+00 0.0000

Total 7.3132-03 0.0227 0.000E+00 0.0000 ©0.0006+00 0.0008 0.0006+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuciides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 390.7 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Ment Milk
Radie - PR i it e ittt Sttt e bt e e s
Nuclide mrem/yr fract., mrem/yr fract., mrem/yr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract,

Ra-228 0.000£+00 0.0000 0.000£+00 9.0000
Th-228 0.000€+00 0.0000 0.0008+00 0.0000
Th-232 3. 943E-01 0.9770 7.991€-05 0.0002

0.000£+00 0.0000
0.000€+00 0.0000
2.962¢-06 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.900€+00 0.0000

0.000£+00 0.0000
0.000€+00 0,0000
B.4938-06 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
7.795€-06 0.0000

0.0C0E+00 0,0000

ALl Pathuays*

mrem/yr fract,

0.000€+00 0.6000
0.0008+00 ©.0000
3.217€-01 1.,0000

Total  3.143E-G1 0.9770 7.991€-05 0.0002 2.9626-06 0.0000 0©.000E+00 0.0000 B8.493¢-06 0.0000 7.795€-06 0.0000
0*Sum of all water independent and dependent pathways,
IResidual Radioactivity Program, Version 4,60 05/04/93 13:0% Page ©
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 2, 4'CAP, BNI
File : WYMGRDZ3 DAY

Total Dese Contributions TDOSECi,p,t) for Individual Radionuctides (i) and Pathuays (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+0D years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk
Radio- i o= i . (s s, e —— it i it it
Nuclide 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 0.0008+0D 0.0000

3.217e-01 1,0000

Soil

mrem/yr fract,
0.000E+00 0.0000
0.000€+00 0.0000
0.C00E+00 0.0000

0.000E+00 0.0000 ©0.000E+00 0.0000 0.000£+00 0.0008 0.000E+00 0.0000
Th-228 ©.1396-03 0.9884 0.000E+00 0.0000 0.J00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
The232 2.135€-20 0.0000 0.000£+00 0.0000 ©.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
Total  ©.246€-03 1.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
]

Total Cose Contributions TDOSECi,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.0006+00 years

\ Water Dependent Pathways
3 Water Fish Radon Plant Meat Milk
Padio- I U —— e _ S -r
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr

0.000€+00 0.0000

All Pathuways*

fract,
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!a~228 ‘
Th-228
Th-232

0 000!"00 9,0000
0.000+00 0.0000
0.000€+00 0.0000

0 oooc‘oo
0.G00E«00
0.000€+00

0.0006
0.0000
¢.0e00

0.000€+00 0.0000
0.000E+00 0,0000
0.000£+00 0.0000

0.000€+00 0.0000

0. 000&000 0. 0000
0.000€+00 0.0000
0.000€+00 0.0000

? 690{ 05 0.0124
1. 7648 -07 0.0000
6.10BE-03 0.9875

Total 0.000E+00 0.0000

€. 000E+00 0.0000

0.000E+00 0.0000

0%*Sum of all water independent and deperdent pathways

1Resicual Sadiocactivity Program, Version &.60

Total Dose Contributions TDOSE(: p,t) for Individual Radionuc| ides (i} and

Surmary @

File ¢ NYMGRDZS DAY

4]

0 Ground
Radin -

Nuc ! ide m’m/vr fract.
la-??l 2‘162!-"0 0. 0000
Th-228 1. 763E-18 0.0000
Th-232 6 .367¢-0% 01223

05/04/93

0.0008+00 0.0000

13:03% Page 15

DOSE ASSESSMERT FOR WATYMAN GORDON TRENCH AREA 2, 4'CAP, BNI

0.000£+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1. 000E+02 years
Vater Independent Pathuays

Dust

mrem/yr fract.
0.000E+00 0.0000
0.000€+00 90,0000
0.000€+0C 0.0000

Radon

mfomlyr fract,

0 000900 0 0000
0.000E+00 0.0000
0.000£+00 0.0000

Plant

frect,

arm/vr
0. 000900 0.0000
0.000€+00 ©.0000
€.000+00 0.0000

Meat

wn/yr fr.ct

0 OOOE‘OO 0. 0000
0.000€+00 0.0000
0.000€+00 0.0000

0.000€+00 0.0000

Pathuways (p)

Milk
qrn/yr
0 000!000 0. 0000

0.000£+00 0.0000
0.000€+00 0.0000

froct

6.1856-03 1.0000

Seil

mrem/yr 1rar!
0 GOOE +00 0 0000
0.0006+00 0.0000

0.000€+00 0,0000

Total 6.367¢-03 0.1223

0

0.000€+00 ©0.0000

0.000€+00 0.0000

0.000£+00 0.0000

0.0008+00 0.0000

0.000€+00 ©.0000

Total Dose Contributions TROSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1 000E+02 years
Water Dependent Pathuays

0

L4 Vater
Radio-

Nucl ide mren/yr
Ra- 228 = ‘58! 07 0.0000
Th-228 C.000E+00 0.0000
Th-232 4.57T06-02 08774

fract,

Fish
lwrem/yr fract.
1 713e-10 O, 0000
0.000£+00 0.0000
1.170-05 0.0002

Radon
mwvr !ro(!
0 12!5 10 0. 0000
0.0006+00 0.0000
2. 6658 -06 0,000

Flant

nreln/yr fract.
0.000€+00 0.0000
0.000£+00 0,0000
0,000£+00 0.0000

Ment

mrem/yr fract,

7 ZME H 0. 0000
0.000e+00 0,0020
1.378E-06 00000

Milk
mrem/yr
1. ?01! 13 0. 0000
0.000€+00 0.0000
1.100£-06 0.0000

fract.

0.000€+00 0.0000

Att Pnt'moys'

nrun/yr

fract.,

S.‘?‘IE-OV 0.0000
1.763E-18 0.0000
5.208£-02 1.0000

Total 4.5TOE-02 0.8774%
0%*Sum of all water

Total vose Contributions TDOSECT,p,t) for Individual Radionuclides (i) and
= 3.000E+402 years

Summary

File ¢ WYMGRD2Z DAY
n
0 Ground
Radio- e

Nuc | ide nrt.-n\/yr fract,

Ra Z?B 2 SHE 26 0. 0000
Th-228 0.0008+00 0.0000
Th-232 7.003E-03 0.0296

1.170e-05 0.0002

2.666€ -06 0.0001

independent and dependent pathuays,
1Residual Radioactivity Program, Version 4,60

05704793

0.000E+00 0.0000

13:03 Page 17

DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 2, 4'CAP, BNI

As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways

Bust

urm/yr fruct

000!*00 0 0000
0.000€+00 0.0000
0.000£+00 0.0000

Radon

mrem/yr  fract,

Plant

1.37BE-06 0.0000

Heat

mrem/yr fract.

0.000€+00 0.0000
0.000€+00 ©.0000
0.900€+00 0.0000

0.000E+00 0.0000
0.0002 +00 0.0000
0.000€+00 0,0000

mrem/yr fract,
0.000E+00 0_0000
0,000€+00 0.0000
G.000E+00 0.0000

1.100E-06 0.0000

Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.0000 ¢
0.000+00 0.0000
0.000€400 0.0000

5.208£-02 1.0000

8gil

nren/yr 1roct

0.000€+00 0. 0000
0.000E+00 0,0000
0.000E+00 0.0000

0.000€+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

0.000€+00 0.0000

0.000€+00 0.0000

Total Dose Contributions TROSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 3 000F+02 years
Varer Dependent Pathways

Totat 7.003€-03 0.0296
K]
0
2] Water
Radio- ——
Nue lide mrequr ’mtt.

Radon

Plant

Meat

Milk

arm,'yr fract.

mrem/yr fract,

mrem/yr  fract.

mrem/yr fract.

mrem/yr fract,

0.0G00E+00 0.0000

ALl Pathuays*

mrem/yr  fract.
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Sunmary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4°'CAP, BNI
File : WYMGRDZ24 DAY

Pose Conversion Factor (and Related) Parameter Summary

0 Current Parameter
Moy Parameter Value Default N ame

= . P — = b kb S SRS N ST S T ——
At Ground external gamma, volume DCF's, (mrem/yr)/(pCi/em**3):
Al Ra-22840, soil density = 1.0 g/cm**} 8.1806+00 | B,180E+00 | DCFiC 1. 1)
Al Ra-228%D, soil density = 1.8 g/cm**3 4. ST10E+00 | 4 .S10E+00 | DCFIC 1,2)
A
A Th-228+p, soil density = 1.0 g/cm**3 1.3306+01 | 1.3%08+01 | DCFYI¢ 2. 1)
A1 Th-2284D, soil density = 1.8 g/em™*3 7.360E400 | 7.360€+00 | DCFYC 2,2)
AN
A1 Th-232 |, soil density = 1.0 g/cm**3 1.3508-03 | 1.3506-0% | pCFIC 3. 1)
A1 Th-232 , seil density = 1.8 g/cm**3 65.060E-04 | 6.040E-04 | DCFY( 3,2)
A-3 Depth factors, ground external ganma, dimensioniess:
A3 Ra-228:0, soil density = 1.0 g/cm**}, thickness = 15 m 6.800E-01 | 6.8006-01 | FDC 1,1, 1)
A3 Ra-228+D, soil density = 1.0 a/cm®®3, thickness = 0.5 m 9.7008-01 | 9.700-01 | FDC 1,2.1)
A3 Ra-228+D, soil density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 1.0008+00 | FDC 1.3, 1)
A3 Ra-228+0, so0il density = 1.8 g/em**3, thickness = .15 m B.5006-01 | B.S00E-01 | fDC 1,1, 2)
A-3 Ra-2284D, soil density = 1. B g/ea**Y, thickness = 0.5 m 1.000€+00 | 1.000E+00 | rD( 1,2,2)
A3 Ra-2284D, soil density = 1 R g/em®*3, thickness = 1.0 m 1.0006+00 | 1.0006+00 | fDC 1,3,2)
A-3
A3 Th-228+p, soil density = 1.0 g/em**3, thickness = 15 m 6.1008-01 | 6.1006-0Y | FDC 2,1.0)
A3 Th-228+D, soil density = 1.0 g/cm**3, thickness = 0.5 m 9.400E-01 | 9.4006-01 | FO( 2,2, 1)
A3 Th-2284D, soil density = 1.0 g/em**3, thickness = 1.0 m 1.0006+00 | 1.000E+00 | #D( 2,3,1)
A3 Th-2284D, soil density = 1.8 g/cm**3, thickness = 15 m 7.500€-01 | 7.5006-01 | fD( 2,1,2)
A-3 Th-228+D, soil density = 1.8 g/em**3, thickness = 0.5 m 1.000E+00 | 1.000+00 { fDC¢ 2,2.2)
Al Th-228+D, soil density = 1.8 g/em**3, thickness = 1.0 m 1.000E+00 | 1,0006+00 | #D( 2,3,2)
Al
A3 Th-232 , soil density = 1.0 g/cm**3, thickness = 15 m 9.5006-0% | ©.500e-0Y | FfO(C 3,1, 1)



A3 th2% , soil density = 1.0 g/em**3, thickness = 0.5 m 1.0008+00 | 1.0008+00 | #D(C X,2.1)
A3 thZ32 , soil density = 1.0 g/em**3, thickness = 1.0 m 1.0008+00 | 1.0006+00 | FD( 3.3, 1)
A3 Th-232 , soil density = 1.B g/em**3, thickness = 15 m 1.0006+400 | 1.0006+00 | FDC 3,1.2)
LR ™h-232 , soil density = 1.8 g/em**3, thickness = 0.5 m 1.000€+00 | 1,0006+00 | D¢ 3,2.2)
A3 ™h-232 , soil density = 1.8 g/em**3, thickness = 1.0 m 1.0006+00 | 1.0008+00 | FD( 3.3.2)
8-1 Dose conversion factors for dust inhalation, mrem/pCi:
81 Ra-228+0 4.5006-03 | 4.5006-03 | pCr2¢ 1)
g1 Th-228+0 3.1006-01 3.100¢-01 peeE2e 2)
81 Th-232 1.6008+00 1,6008+00 | DCF2( 3)
LR Dose conversion factors for ingestion, mrem/pCt:
p Ra-228+0 1.200¢-03 1.2006-03 | pCr3¢( 1)
01 Th-228+D 7.500¢ - 04 7.5006-04 | DCF3( 2)
D1 Th-232 2.B006-03 | 2.BOOE-O3 | DCFSC V)
D34 Food tranzfer factors:
0-34 | Ra- 22840, plant/soil concentration ratic, dimensioniess 1.4006-03 1.4006-0% | RTFC 1, 1)
D36 | Ra-228+0, beef/livestock-intake ratio, (pCi/kg)/(pLi/d) 9.9006-04 | 9.9006-04 | RIFC 1,2)
D-36 | Ra-228+0, milk/livestock-intake ratio, (pCi/L}/(pLisd) 2.0008-04 | 2.0006-06 | RYF(C 1. 3)
D3
D-34 | Th-228+0, plant/soil concentration ratio, dimensionless 4. 2006-03 | 4.2006-03 | RYF( 2, 1)
D-34 | Th-22R4D, beef/iivestack-intake ratio, (pCi/skg)/(pCi/d) 5.0006-0% | S.O00E-03 | RTF( 2,2)
0-34 | Th-228+0, milk/livestock-intake ratio, (pCi/LY/(pLi/d) 2.500E-06 | 2.5006-06 | RTF( 2.3
D-34
Residual Badioactivity Program, Version 4.60 05/04/9% 17:32 fage 3
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4'CAP, BNI
File t WYMGED 24 DAT
Dose Conversion Factor (and Related) Parameter Summary (continued)
) Current Parameter
Marwi Parameter L Value Default Name
D-3 | Th-232 , plant/soil concentraticon ratio, dimensioniess 4.200E-03 | 4.2006-03 | RTFC 3. 1)
p-2 Th-232 ., beef/livestock-intake ratio, (pCi/kg)/(pLisd) S5.0006-03 | S.0006-03 | RYFC 3,2}
D-3 | Th-232 |, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.5006-06 | 2.5006-06 | RTF( 3. 5)
05 Bicaccumilation factors, fresh water, L/kg:
D-5 Ra-22B+D, fish 5.0006+01 | 5.0006+01 | RIOFACC 1, D)
DS Ra-228+D, crustacea and mollusks 2.5008+02 | 2.5008+02 | BIOFACC 1,2)
-5
n-5 Th-228+0, fish J.0006+0% | 3.0008+01 | BIOFACC 2,1)
p-5 Th-228+D, crustacea and mol lusks S.0006+02 | 5.0008+02 | BIOFACC 2,2)
-5
D-5 Th-232 , fish 3.0006+01 | 3.000€+01 ; BIOFACC 3,1)
o-5 Th-232 |, crustacea and mol lusks S.0006+02 | 5.0006+02 | BIOFACC 3.2)
1Residual Radicactivity Program, Version & .60 05/06,7% 17:32 Page &
Summary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCK AREA 3, 4'CAP, BNI
fFile ¢ WYMGRDZ4 DAT
Site-Specific Parameter Summary
] User Used by RESRAD Parameter
Mery Parameter Input Default (1f different from user input) Name
RO1Y | Area of contaminated zone (m**2) 1.3406402 | 1.0008+04 . AREA
RO1Y | Thickness of contaminated zone (m) 6.0006-01 | 1.000€+00 THICXKD
RO1Y | Length paraliel to aquifer fiow (m) 1.460E+01 | 1.0006+02 aEs LCZPAG
RO1Y | Rasic radiation dose limit (mrem/yr) 1.0006+02 | 1.C00E+02 BRLY
ROYY | Time since placement of material (yr) 0.0008+00 | 0.000E+00 - 1"
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Ra-228 0 OM‘OO 0 0000
Th-228 0.0008+00 0.000C
th-232 0.0006+00 0.0000

0.000+00 9.0000
0.0008+00 0.0000
0.0G00E+00 0.0000

0. 090(‘00 0.0000
0.000g+00 0.0000
0.000€+00 0.0000

0.000E+00 0,0000
0.D00E+00 0.0900
©.0008+00 0.0000

000!‘00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

1.088¢ - 03 0. HOI
8.776€-03 0.8877
2.2208-05 0.0022

fotal  0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 ©.0000 0.000E+00 0.0000 9.884¢-03 1.0000
T*Sum of all water independent and dependent pathways.
1®esidual Radicactivity Program, Version & &0 05/06/93 17:%2 Page 12

Summary @ DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3§, SCAP, BNI
File : WYMGRDZ24 DAT

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

Rs mrem/yr and Fraction of Total Dese At t = 1 000E400 years

o Water independent Pathways
0 Ground Dust Radon Plant Moat Milk Sotd
Radio- e —_——— — -——— ——————— ———— s —— — e
Nuc | ide mrenlvr ‘rac',. mem/yr !rurt mrom/yr fract, nrm/yr fract. mrem/yr fract, mrnlyr frac! mrem/yr fract,
ka-278 2.?986'03 0.2855 0005‘00 O 0000 0. 000!*00 0 0000 0.000!*00 0.0000 0,0006+00 0. 0000 0.000€+00 0 0000 e. OOOEOOO (l 0000

Th-228 6.8126-03 0.6950

0.000£+00 0.0000

0.000E+00 90,0000

0.000€+00 0.0000

0.000£+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000

Th-232 1.909€-04 0.0195 0.000E+00 0.0000 0.0006+00 0.0000 0.0008+00 0.0000 0.000F+00 0,.0000 0.000E+00 0.000C 0.000E+00 0 0000
Totai 9.801E-03 1.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0008+(n, '.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individuasl Radionuclides (i) and Pathways ({3

As mrem/yr and Fraction of Total Dose At t = 1 ,000E+00 years

e} Water Dependent Pathways
D Water Fish Radon Plant Meat Milk Al Pathmyq'
Badio- Se— FU S———— PSS U —— i i ———————————— S— e ———
Nuc i ide mrwvr fract, mrm/yr fract. wen/yr fract. mrem/yr fract.  mrem/yr f-act, lurul/yr fract. mrem/yr !rnct.
h—Z?B 0.000900 0.0000 0. 000(‘00 0 OOOD 0. 000900 0. 0000 0.C00€+00 0.0000 ©0.0006+00 0,0000 0 000!‘00 0 0000 2.798E-03 0.2855
Th-228 0.000£+400 0.0000 0.000E+00 0.0000 0.000€+400 0.0000 0.0006+00 0.0000 0.000£+00 0,0000 0.0006+00 0.0000 &.812E-03 0.6950
Th-232 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000£+00 9.0000 ©.000E+00 0.0000 0,.000€+00 0.0000 1.9098-04 0.018%
Tetal  0.000¢400 0.0000 ©.000€400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 9.801¢-03 1.0000
0*Sum of all water independent and dependent patheays.
1Residual Radioactivity Program, Version &.60 05706793 17:32 Page 13
Summary @ DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3 4'CAP, BN!
File : WYMGRDZ4 DAY

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

As mrem/yr and Fraction of Total Dose At t = 3 0006400 years

0 Water [.dependent Pathways
3 Ground Dust Radon Plant Meat Milk Soil
Radin — - ’ i ——— —— -  t— RS —— T —— T .
Nue | ide Ivrem/vr frace, mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract, mrem/yr fract,

la-??!
Th-228
Th-232

6820!0!05!86 0000(‘0000000
3.304€-03 0.3553 0.000£+00 0.0000
1.173€-03 0.1262 0.0006+00 0.0000

0.000€+00 0 0000
0.000£+00 0.0000
0.000€+00 0.0000

0.000€+00 ©.0000
0.000€+00 0,0000
0.000€+00 0.0000

0.000€+00 0.0000
0.00GE+00 0.0000
0.000€+00 0.0000

0.000E+00 0.0000 0
0.000€+00 0.0000
0.000€500 00000

0 000!‘00 0. 0000
0.000£+00 0.0000
0.0008+00 0,0000

Total 9.207¢-03 1.0000 0O.0008400 0.0000

0.000£+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000

0.000€+00 0.0000

Total Dose Contributions TDOSECi,p,t) for Individual Redionuclides (1) and Pathways M
As mrem/yr and Fraction of Total Dose At t = 3, 0008400 years
Water Dependent Pathways

1

] Water
Radio: e
Nuclide mrem/yr

Fish

mrem/yr

frace.

fract,

Radon

Plant

Meat

Milk

mrem/yr  fract,

mrem/yr fract,

mrem/yr fract.

mrem/yr fract,

0.000€+00 0.0000

All Pathuays®






®a- 228 0 000E+00 0.0000
Th-228 0.000£+00 0. 0000
T™h-232 0.000€+00 0.0000

0.000€+00 0. 0000
0.000E+00 ©.0000
0.000€+00 0.0000

0 "00!‘00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000£+00 0.9000
0.000€+00 0.0000
0.000£400 0.0000

0.000E+00 0. 0000
0.0008+00 0.0000
0.000E+00 0.0000

B.231E-0% 0.0124
1.888¢-07 0.0000
6.537E-03 0.9875

Totatl 0.0008+00 0.0000

0.000€+00 0.0000

0.000€+00 0.0000

0.000+00 0.0000

0.000£+00 0,0000

0.000€+00 0.0000

6.6208-03 1.0000

0%Sum of all water independent and dependent pathwayse,

Residual Badicactivity Program, Version & .60 05/04/93 17:%2 Page 16

Sunmary @ DOSE ASSESSHMENT FOR WAYMAN-GORDON TRENCH AREA 3, &'CAP, BNI
File ¢ WYMGRDZ4 DAY

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

As mrem/yr and Fraction of Total Dose At t = 1,0008402 years

{ Hater Independent Pathways
o Ground Dust P adon Planmt Ment Milk Soil
Radio - — po— - — e ——— — ——————— U — i ——————— - — N—
Nuclide mrem/yr ’rut mrem/yr fract. wm/yr hyt mrem/yr fract. mrem/yr fract, mrem/yr !rnrt mrem/yr fract.

'o 228 2 293E 10 0. 0000
Th-228 1.887¢-18 0.0000
Th-232 6.8156-03 0.0877

0.000€+00 0.0000
0.000e+00 0.0000
0.0008+00 ©0.0000

0 000!000 0.0000
0,000E+00 70,0000
0.000g+00 0,0000

0 000!‘00 0 0000
0.000£+00 0.0000
0.000€+00 0,0000

0.000E+00 0.0000C
0.000£+00 0.0000
0.000E+00 0,0000

0 000 «00 0 0000
0.000€+00 ©.0000
0.000€+00 0.0000

D 000!‘00 0 0000
0.000e+00 0.00C0
0.000€+400 G.0000

Total 6.8156-03 0.0877 0.0008+00 0.0000 0,0008+00 0.0000 0,.000E«00 0.0000 O0.000E«00 0.0000 0.0008+00 ©0.0000 0.000E+00 0.0000
0
Total Dose Contributions TDOSE(i, p,t) for Individus! Radiomuclides (i) and Pathways (p)
As mrem/yr snd Fraction of Total Dose At t = 1. 000E«02 years

4] Water Deperncient Pathways

e Witer Fish Radon Plant Meat Milk ALl Pathways*
Radio- o il ! e I —— S L s S e R S St M AL S
Nuclide mrem/yr fract, mrem/yr frac% nremlyr froect. uwyr fract, mrem/yr  fract. mrem/yr fract. m«u/yr frace.,

la 2?8 8 4B4E - 07 0. 0000
Th-228 0.000g+00 0.0000
Th-232 7.087E-02 0.9119

Z 657E-10 0.0000
0.000€+00 ©.0000
1.814€-05 0.0002

1.415€- 09 0 0000
0.000€+00 0.0000
4.1338-06 0.0001

0.1 J0E+00 0,0000
0.000€+00 0.0000
0.000£+00 0.0000

1.751€-10 0.0000
0.000£+00 0.0000
3.3%£-06 0.0000

4,092 13 0. 0000
0.000g+00 0.0000
2.647E-06 0.0000

8. GUSE 07 0. 0000
1.887¢-18 0.0000
7.772e-02 1.0000

Total 7.087¢-02 0.9119

1.814€-05 0.0002

4. 134-06 0.0001

0*Sum of all water independent and dependent pathways.

18esidual Radivactivity Program, Version 4. .60

05/04/93

0.000£+00 0.0000
17:32

Page 17

3.314€-06 0.000

S4TE-06 0.0000

7.772e-02 1.0000

Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4'CA¢, BN!
File : WYMGRDZ24 DAY

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

¢ Water [ndependent Pathways
0 Ground Dust Radon Plant Meat Milk Soil
Radio- S U ——— —————— _ — ——
Nuelide m-m/yr fract. mrem/yr fraﬂ mm/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra- 228 3.041€- "6 0 0000
Th-228 0.000+00 0.0000
Th-232 7.496E-03 0.0206

0.000E400 0.0000

0.0G0E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000
0.000€+00 ©.0000
0.000£+00 0.0000

0.000E+00 0.0000
0.0008+00 0.0C00
0.000€+00 0.0000

Total 7.496E-03 0.0206

0.000£+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000

0.000g+00 ©.0000

0.000E+00 0.0000

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 00D0E+02 years
Water Dependent Pathways

ﬂad\e -~
Nuc L rde wwvr

froﬂ

Figh

mrelu/yr Orote

Radon

mrem/yr fract,

Plant

mrem/yr fract.

Meat

Milk

mrem/yr $ract,

mrem/yr  fract,

0.000€+00 0.0000

ALl Pathways*

mrem/yr fract,



Ra 228
Th-228
Th-232

1.0088-22 © 0000
0.0008+00 9,0000
3.5%8¢ 01 D.9790

3.157€-26 0.5000
0.000£+00 £.0000
©.033-05 0.0002

1.681€-25 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000£400 0.6000
0.000€+00 0.0000
0.000€+00 0.0000

2.081€-26 0.0000
0.000¢+00 0.0000
1.458¢-05 0.0000

0.000¢+00 0.0000
0.000€+00 0.0000
1.376€-05 0.0000

1.008¢-22 0.0000
0.0008+00 0.0000
3.6348-01 1.0000

Total  3.5588-01 0.9790

D*Sum of all water independent and dependent
1Residual Radioactivity Program,

Total Dose Contributions TDOSE() p, t) for Individual Gadionuclides (1) and

Soemary

File : WYMGEDZG DAY
a

0 Ground
Badio-

Nuclide mrem/yr ’foct

la 2?8 0. OOOE‘OO 0 0000
Th-228 0.000€+00 0.0000

9.0336-05 0.0002

Version 4,60
: DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, L'CAP, BNI

1.681€-25 0.0000
pathwaye,
05/04/93

0.000€+00 0.0000

17:32

Page 18

1.45BE-05 0.0000

As mrem/yr and Fraction of Total Dose At t = 1 000F+03 years

Dust

m-n/yr fract.

0 QO0E+00 0, 0000
0.0008+00 0,0000

Water Independent Pathways

Badon

meem/ yr

fro(!

0. 0006‘00 0. 0000
0.000€+00 0.0000

Plant

nw{yr fract,

0000!‘0000000
0.000£4+00 0.0000

mrem/yr  fract.

000“‘0000000
0.0uDE+00 0.0000

1.376€-05 0.0000

Pathuways (p)

Mitk

mrem/yr fract.

0.000E+00 0.0000
0.000€+00 ¢.0000

3.634E-01 1.0000

Soil
llrem/yr fract.
0 000£+00 ©. 0000

0.000€+00 0.0000
0.000£+00 0.0000

th-232 1.046E-02 1.0000 0.00GE+C0 0.0000 0.0006+00 0.0000 0.C0DE+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000
Total 1.046E-02 1.0000 0.000E+00 0.0000 0,000£+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0060
' Total Dose Contributions TOUSECH,p,t) for Individual Radiomuctides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

i Water Dependent Pathways

Water fish Radon Flant Meat Milk
'Q("O b = — —— S I—— S - ek NSRS N—— S v ——— U
Nuclide mrem/yr fract. mremlvr !rac! mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra- 2?8 0 000E+00 0 0000
Th-228 0,000E+00 ©,0000
Th-232 0.000€+00 0.0000

0 0005‘00 0 0000
0.0008+00 ©0.0000
0.000€+00 0.0000

0.000E+00 0.0000
0.000€+00 0,0000

0.000E+00 0.0000

0.000€+00 0.0000
©.000€+00 0.0000

0.000€+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

0.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000

0.000€+00 0.0000

ALl Pathways*

mrem/yr  fract,
0. 00(!000 0.0000
0.000E+00 0.0000
1.046E -02 1.0000

Total  0.0008+00 0.0000

0.000€+00 0.0000

0.00CE+00 0.0000

0*Sum of all water independent and dependent pathways.

1Besical Radiocactivity Program, Version &, 60
¢ DOSE ASSESSMENT FOR WAYMAN-GORDON TRENMCH AREA 3, 4°CAP, BNI

Summary

File : WYMGRDZ4 ,DAT

OParent Product
(i) i)
a- 228 la'ZZB (8 000!‘00
Ba-228 Th-228
Ra-228 3IDSR(j)
OTh-228 Th-228
0Th-232 Th-232
T™h-232 Ra-228
Th-232 T1h-278
Th-232 PSR(j)

Branch

1.000E4+00
1.000£+00

05/04/93

0.000€+00 0.0000

17:32 Page

19

0.C00E+00 0.0000

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

DSR(j,t)

(mrem/yr)/(pCi/g)
Fraction t= 0.000E+00 1.000E-01 3.000€-01 1,0006+00 3.0006+400 1.0006+01 3.0006+01 1,.0006+02 3.0006+02 1.000E+03

0.000€+00 0.0000

1.046€-02 1,0000

8666!07850%078205507722“0750"60713966073621E0’10‘K 14 1.405€-30 0.000€+00

0,C00E+00 2.6136-06 7.424E-06 2.048¢ -
M

B.666E-07 3 46LE-06 B.246E-06 2.
TAYIE-05 7 147E-05 6.64BE-05 5
1.732€-22 1.7326-22 1.733e-22 1,
0.C00E+00 1.0336-08 3.0456-08 9
0.000E+00 1.587€-08 1.377€-07 1
1.7326-22 2.620E-08 1.682¢-07 1

- b §
o
—
m

sy
AnRe

%3;

-
& Nn»
- D
» 4

2RINFI3S
2
R

20
§ NRs

2RINIRRS
?IN.’-‘-GNN

JO0BE-05 6.199€-07 6.428E-09 7. 63825 0.0008+00
J022€-05 6.235€-07 6.428€-09 7.638E-25 0.000£+00
J9BRE-06 1.4306-09 1.4 SWZOOWOEOO0.000E‘OO
TOTE-22 1.BATE-22 2.124E-22 319722 1. 3378-2)
B12€-07 5.7838-07 S.190€-04 2.697E-03 1.1156-06
JGLOE-05 &.BYSE-05 6.980E-05 5.609-05 7.8156-05
4BBE-05 4.953E-05 5.B88E-06 2.753E-03 7.927¢-05

The DSR includes contributions from associated (half-life <

0

ONuc i 1de

0.5 yr) daughters.

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

Basic Radiation Dose Limit = 100 mrem/yr
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A-3 Th-232 , soii density = 1.0 g/cm**3, thickness = 0.5 m 1.0006400 | 1.000E+00 | fO( 3,2.1)
A-S T™h-232 |, soil density = 1.0 g/em**3, thickness = 1.0 m 1.0006400 | 1.000+00 | fFD( 3.3, 1)
A3 Th-232 |, soil dengity = 1.8 g/em**3, thickness = 15 m T.000E+00 | 1.000E+00 | FOC 3.1.2)
A3 Th-232 |, soil density = 1.8 g/om**3, thickness = 0.5 m 1.0006+00 | 1.000E+00 | FDC 3,2,2)
A-3 ™h-232 , soil density = 1.8 g/cm**3, thickness = 1.0 m 1.0G0E+00 | 1.000e+00 | #¥D¢ 3.3.2)
g1 Dose conversion factors for dust inhalation, mrem/pCi:
81 Ra 278+ 4.500E-03 | 4.5008-03 | pCcF2¢ 1)
8-1 Th-228+D 3.100e-01 3.100E-0% | DCF2( 2)
B Th-232 1.6006+00 | 1.600E+00 | DCF2( 3)
D-1 Dose conversion factors for ingestion, mrem/pli:
p-1 Ra-228+0 1.2006-03% 1.2006-03 | DCF3(C V)
o1 Th-228+D 7.5006-04 | 7.5006-04 | DCF3¢ 2)
D1 Th-232 2.B00E-03 | 2.800E-03 | DCF3( 3)
D-34 | Food transfer factors:
D-34 | Ra-2284p, plant/soil concentration ratio, dimensionless 1.4006-03 | 1.4006-03 | RTFC 1, 1)
D-34 | Ra 22840, beef/livestock- intake ratio, (pCi/kg)/(pCi/d) 9.900E-04 | 9.900E-04 | RTF( 1,2)
D-34 | Ra-22B40, milk/livestock-intake ratio, (pCi/L)/(pCisd) 2.0008-04 | 2.000E-04 | RTFC 1. 3)
-3
D-34 | Th-228+D, plant/soil concentration ratic, dimensionless 4.2006-03 | 4.2006-03 | RTFC 2. 1)
D-34 | Th-228+D, beef/livestock intake ratio, (pCi/ke)/(pCi/d) 5.000€-03 | 5.000E-03 | RTF( 2,2)
0-34 Th-228+D, milk/livestock-intake ratio, (pCi/L}/(pCisd) 2.500€-06 2.5006-06 | RTFC 2.3)
D-34
1Residual Radioactivity Program, Version &.60 04708/93  14:35 Page 3
Summary : DOSF ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1, 4' COVER, NIC, BNI
File : WYMGRD16.DAT
Dose Conversion Factor (and Related) Parameter Summary (continued)
L4 Current Parameter
Meru Parameter Value Default Name
WSS [ N L MR- SECr R e WSS, SRR GOt (el SRR R R———
D-34 | Th-232 , plant/soil concentration ratio, dimensionless 4, 2006-03 | 4.2006-03 | RTF( 3,Y)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000€-03 | 5.000E-03 | RTF( 3,2)
0-34 | T™h-232 |, mitk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.500€-06 | 2.500E-06 | RYF( 3.3)
D5 Bioaccumulation factors, fresh water, L/kg:
n-% Ra-228+p, fish 5.000E+01 | 5.0008+01 | BIOFACC 1,Y)
-5 Ra-228+0, crustaces and mol lusks 2.500E402 | 2.5008+02 | BIOFAC( 1,2)
-5
D-5 Th-228+D, fish 3.000E+01 | 3.0006+01 | BIOFAC( 2,1)
-5 Th-228+0, crustacea and moliusks 5.0008+02 | 5.000£+02 ; BIOFAC( 2,2)
D-5
p-S Th-232 , tish 3.00CE+01 | 3.000E+01 | BIOFACC 3.1)
-5 Th-232 , crustacea and mol iusks 5.000E+02 | 5.000+02 | BIOFACC 3,2)
Residual Radicactivity Program, Version 4.60 04/08/93 14:35 Page 4
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1, 4' COVER, NIC, BN1
File : WYMGRD16.DAT
Site-Specific Parameter Summary
0 i User Used by RESRAD Parameter
Moy ] Parameter Input Default (1f different from user input) Name
Ot — _—. e et e e e . e Sl e - —————— e - — — e et et et e e e — ee———————
RO1Y | Area of contaminated zone (W**?) 3.B50E402 | 1.000€+04 AREA
RO1Y | Thickness of contaminated zone (m) &.000E-01 | 1.000E+00 ! THICKD
RO11 | Length paralliel to aquifer flow (m) 4.200E+01 | 1.000E+02 LCZPAg
#8011 | Basic radiation dose limit (mrem/yr) 1.000E+02 | 1.000E+02 BRLD
RO11 | Time since placement of material (yr) 0.000E+00 | 0.000E+00 i
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Cover Depth:

0

t (years): O0.0006+00 1.0008-01 3.0006-01 1.000£+00 3.000E+00 1.000g+01

TDOSECt): 1.169€-02

L ETRLCY

Mit): 1169604
TDOSE(t): 2.250€+01 mrem/yr
Residuat Radioactivity Program, Version & .80

1.20 meters

1.1706-02 1170602 1. 184E-02 1.1156-02 9.358:-03
1. 1706-06 1. 170E-04 T 964E-04 1 1156-04 9. 3586-05
= 1.000€+03 years

at t

Th-232

1.3208+02

Total Dose TDOSE(T), mrem/yr
Basic Radiation Dose Limit = 100 mrem/yr

G4708/93

14:35 Page

Summary : DOSE ASSESSMERT FOR WAYMAN-GORDON TRENCH AREA 1 &' COVER, NiC, BNI

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

3.0006+01 1.000E+02 3.000€+02

9.078E-03 2.170¢-01
9.078e-05 2.170€-03

1.000g+03
1.062E+00 2.2506+M
1.0626-02 2.250E-M

fFile : WYMGRD 16 DAY

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

As mrem/yr and Fraction of Total Dose At t = 0,.000E+00 years

o Water [Independent Pathways
0 Ground Dust Radon Plant Neat Miik Soil
Radhior — . T T e S SN e Sy PETRER SRR i SETC—
Nuclide mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. wrem/yr fract. mrem/yr fract. mrem/yr fract,
Ra 228 1.352E-04 0.0116 0.000£+00 0.0000 0.000E+00 0.0000 0,0006+00 0.0000 0O.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 1.158E-02 5.9884 0,0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.2000
Th-232 2.70%€-20 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000
Total 1.169€-02 1.0000 Q.000£+00 0.0000 0.000E+00 0.0000 OG.000£+00 0.0000 O.CO0E+00 0.0000 O©0.0006+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!lides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0,000E+00 years

(¢] Water Dependent Pathways
2 Water Fish Radon Plant Meat Milk All Pathways*
Bl e iy || Mmoo iies. Gk ARy A e s e SENERE S SR
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 0.000C0 0.000E+00 0.0000 O0.000E+00 0.0000 O0.GO0E+00 0.0000 0.000€+00 0.0000 1.352¢6-04 0.0116
Th-228 O.0006+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0,0000 0.000£+00 0.0000 0.0006+00 0.0000 1.156£-02 0.9884
Th-232 0.000E+00 0.0000 0.0U0FE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 2.701€-20 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 O.C00E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 1,169 -02 1.0000

0%Sum of all water independent and dependent pathways,

Residual Radioactivity Program, Version &.60 04708793 14:35 Page 10
Summary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1 4' COVER, NIC, BNI
File T WYMGRD 16 DAY

Total Dose Contributions TOOSEC(I,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.0008-01 years
0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk
Radio-
Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

mrem/yr fract.

Ra-228
Th-228
Th-232

5.606E-04 0,0462
1.11S€-02 0.9534
4.089€-06 0.0003

0.0006+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000

0.000E+00 ©.0000
0.000£+00 0.0000
0.000€+00 0.0000

0.000€+00 0.0000
0.000£+00 0.0000
9.000E+00 0.0000

0.000€+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
9.000€+00 ©.0000

Soil
mrem/yr fract,
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Total

1,170€-02 1.0000

0.0C0E+00 0.0000

0.000€+G0 0.0000

0.000e+00 0.0000

0.000e+00 0.0000

0.000€+00 0.0000

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

0.000£+00 0.0000



0 Water
Radio-
Nuclide mrem/yr
lo ?2! 0 000!000 0 0000
T™h-228 0. 000E+00 0.0000
Th-232 0.000€+0C 0.9000

frace.

Fish
mem/yr (ract
0 0006‘00 0. 0000
0.000€+00 9.0000
0.000£+00 00,0000

Radon

mrem/yr fract.

0 0006000 0. 0000
0.900€+00 ©.0000
0.000E+00 0.0000

Plant

mevl/yr fract,

0 000E+00 0, 0000
0.00C +09 0.0000
0.00 €£+00 0.0000

Meat

mrem/yr fract.
0. OOOE*OO 0. 0000
0.000£+00 0.0000
0.0008+00 0.0000

Milk
tar!w‘vr fract.
0 000!000 0.0000
0.00CE+00 0.0000
0.000€+00 .0000

ALl Pathways*

mrem/yr fract.
S.406E-04 0.0462
1.115€-02 0.9534
4.0B9E-06 0.0003

Total 0.000€+00 ©.0000

0.000£+00 0.0000

0.000£+00 0.0000

0.000E+00 §.0000

0.000e+00 0.0000

0.000£+00 ©.0000

1.170£-02 1.0000

0*Sum of all water independent and dependent pathways.
Residual Radioactivity Program, Version &4.60 04/08/93 14:35 Page 11
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1.4°' COVER, NIC, BN

file : WYMGRD 16 DAY

; 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-0% years

1] Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soil
Radio- — — - — e e e - — —— - - —
Nuc |l ide wan/yr fract. mrem/yr fract «:‘l/yr fran mrem/yr fract. mren/yr frace. mrem/yr fract, men/yr fract.
Rs-228 1, 288! 03 0. 1101 0 000!‘00 0 0000 0 HOOEOOO 0. 0000 0.000+C0 0.0000 0 000E+00 0. 0000 0. 000E+00 0 0000 ooopoo 0.00.%
Th-228 1.039¢-02 0.8877 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.0C0E+00 0.0000 0.000E+00 0.0000 0.0008+0C 0.0000

Th-232 2.627¢-05 0.0022 0.000€+00 0.0000 ©.000€+00 0.0000 0.000E+D0 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0,0006+00 0.0000

Total 1.1706-02 1.0000 0.000£+00 0.0000 0.0N0E+00 0.0000 0.00GE+00 0.000C0 0.0008+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000
e

Tetal Dose Comtributions TROSE(i p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3_000E-01 years

o Uater Dependent Pathways
(4] Water Fish Radon Plant Meat Milk All Pathways*
Radlio: e e ——— — — — —
Nucl ide nr!nlvr fract. wmrem/yr fract. nr!m/yr fract, mrem/yr fract. nrenlyr fract. meﬂlyr fract. mren/yr fract

Ra-228 0 00(!‘0’0 0. 0000
Th-228 0.000€+00 0,0000
Th-232 0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.0008+00 0.0000

0 000!‘00 0 0000
0.0006+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

0 000('00 0. 0000
0.00CE+00 0.0000
0.0008+00 0.0000

0 000E+00 ©. 0000
0.000€+00 0.0000
7.000€+00 0.0000

1.ZBBE~03 0.1101
1.039€-02 0.8877
2.627€-05 0.0022

Total 0.000E+00 0.0000 0,0006+00 0.0000 0©O.000E+00 ©.5000
0*Sum of ali water independent and dependent pathways.
1Residual Radiocactivity Program, Version 4.60 04/08/93 14:35 Page 12
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCM AREA 1,4° COVER, NIC,BNI

0.000£400 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 1.170£-02 1.0000

File ¢ WYMGRD Y& DAY
Total Pose Contributions TDOSE(i p,t) for Individual Radionuclides (i) and Pathways {(p)
As mrem/yr and Fraction of Total Dose At t = 1.000£+00 years
0 Water independent Pathways
1] Ground Dust Radon Plant Meat Milk Soil
Radio- PP i A —— E— e ————— i - ——
Nuclide mrem/yr fract. mrwvr fract. mrem/yr fract. mrem/yr {.act. mrem/yr fract. mrem/yr fract. mrem/vr fract

R3-228 3.323¢-03 0 2!55
Th-228 8.090€-03 0.6650
Th-232 2.268E-04 0.0195

0 000!‘00 9.0000
0.000€+00 0.0000
0.000E+02 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
C.000€+00 0.0000

0.000€+00 0.0000
0.000E+0C 0.GC000
2.000E+00 9.0000

0.000€+00 2.0000
0.000€+00 0.0000
0.000€+00 0.0000

0.000€+00 0 0000
0.000€+00 0.0000
0.000€+00 0.0000

0 OOOE‘OO 0. 0000
0.000€+00 0.0060
0.000€+00 0.0000

Total 1.1648-02 1.0000

0

0.000E+00 0.0000

0.000€+00 0.6000

0.000e+00 0.0000

0.000€+00 0.0000

0.000E+00 0.000C

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

As mrem/yr and Fraction of fotal Dose At t =

Water Dependent Pathways

1.00CE+00 years

0.000£+00 0.0000



(1] Water
Radio-
Wuclide wmyr

frart

la 228 0. 000!'00 0 0000
Th-228 G.0006+00 0.0000
Th-232 0.000€+C0 0.0000

Fish
arau/yr fract
0.000€+00 0. 0000
0.000E+0C0 0,0000
0.000€+00 0.0000

Radon

mrem/yr fract.
0.000E+00 ©.D000
0.000E+00 0.0000
0.000£+00 0.0000

Flant

mrem/yr 1rec!
0 000900 0 0000
0.000E+00 0.0000
0.000E+00 0.0000

LRE
mrem/yr oot
0.000E+20 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Milk
mrem/yr fract,
0.000€+00 0 nooo
0.000E+D0 0.0000
0.000€+00 0.0000

ALl Pathnys'

mrem/yr 9ract

3.323¢-03 0.2855
8.090E-03 0.695%0
2.26BE-04 0.0195

Total 0.000£+00 0.0000

0.000E+00 0.0000

0.000£+00 €.0000

0%*Sum of al! water independent and dependent pathwaysz.

Residual Radicactivity Program, Version 4.60
DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1.4' COVER, NIC,BN!

Suewmary @
File : WYMGRD 1S DAY

Total Dose Contributions TDOSE(I p,t) for Individual Radionuciides (i) and
= 3.000E+00 years

it}

0 Ground

Wwdin: ——— -
Nuct ide -rn/y“

Ra-228 S 701E 03 0 s1as

Th-228 3.962¢-03 0.3553

fract.

04/08/93

0.000€+00 0.0000

14:35 Page 13

As mrem/yr and fFraction of Total Dose At t

Water independent Fathways

Dust

-n-n/w !roct
0. 000!‘00 0. WOG
€.000E+00 0.0000
0.000€+00 0.0000

Radon

mrem/yr fract.

O 000900 0. 0000
0.000€+00 0.0000
0.000£+00 0.0000

Plant

mrom/yr fract.
. 000E+00 0.0000
©.000€+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000

Meat

nrem/yr fract.

D 000E+00 0 0000
0.0006+00 00,0000
0.000£+00 0.0000

0.000E+00 0.0000

Pathuays (p)

Milk
!lrm/yr
0.000E+D0 O, 0000
C.0O0E+00 0.0000
0.,000€+00 0.0000

fract

1.164€-02 1.0000

Soit
mrem/yr fract,
0. 00(){‘00 U 000@
0.000E+00 0.0000
0.0G0E+00 ©.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000€+00 ©.0000

0.000£+00 0.0000

Total Dose Tontributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At ¢t

Water Dependent Potheays

Th-232 1.407e-03 0.1262
Total  Y.115€-02 1.0000
a

0

Q Vater
Radio SRS —

Nuclide mrem/yr fract,

Ra-228 0 000E+00 0 0000
Th-228 0.000E+00 0.0000
Th-232 0.000£+00 0.0000

Fish

mrem/yr fract.
0. 000!000 0. 0000
0.000€+00 0.0000

0.000¢+00 0.0000

Radon

mrem/yr

fract.
0.0CG0E+00 0.0000
0.000e+00 0.0000
0.000£+00 ©.0000

Plant

mrem/yr fract.
0.000£+00 0.0000
0.000£+00 92,0000
0.000E+00 0.0000

= 3.000£+00 years

Meat

mrem/yr fract,

0.000E+00 0.9000
0.000£+00 0.0000

Milk
mrem/yr fract.
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000

0.000e+00 0.0000

ALl Pathways*

mrm/vr fract.
781E 03 0 “BS
3.962E-03 0.3553
1.6407E-03 0.1262

Total 0.000£+00 0.0000

0.000E+00 0.0000

0.000£+00 0.0000

0*Sum of all water independent and dependent pathways.

Residual Radicactivity Program, Version & .60

04/08/93

0.000e+00 0.0000

14:35 Page 14

Surmary : DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 1.4' COVER, NIC,BNI

File : WYMGRD16 DAY

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

0
0 Ground
Radio-
Nuclide mrem/yr

frace,
h 228 3.3166-03 0 SSluZ
Th-228 3.258E-04 0.0348
Th-232 S5.718e-03 0,610

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1 000E+0! years
Water Independent Pathways

Dus?t
mrem/yr
0.000€+00 0. 0000
0.000€+00 00,0000
0.000!000 0.0000

Eadon
weﬂlyr fract.
0. 0005000 0 0000
0.000E+00 0.0000
0.000e+00 0,0000

Plant

mrem/yr fract.
0.000E+0C 0.0000
0,.000€+00 0.0000
0.000€+00 0.0000

Meat

mrem/yr
0.000€+00 0.0000
0.000€+00 0.0000
0.0008+00 0.0000

fract,

0.000£+00 0.0000

Pathways (p)

Milk
mrem/yr Orart
m000 0 0000
0.000€+00 ©.0000
0.000€+00 0.0000

1.115€-02 1.0000

Sovl

wm/yr frace.
0. 000900 0.6000
0.000E+60 0.0000
0.000£+00 ©.0000

Total
0

9.3586-03 1.0000 0.000€+00 00,0000

0.000€+00 0.0000

0.000e+00 0.0000

0.000€+00 6.0000

0.000€+00 9.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) snd Pathways (p)
As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

1.000E+01 years

0.000€+00C ©.0000



0 Water
Radio- —
Nuclide mrem/yr Oran
LES 22! 0 ooo!ooo 0 oooo
Th-228 0.000€E+00 0.0000

uremlvr fract.

0. 000000 0 0000
Q.0008+00 0,0000
0,0008+00 0,0000

R adon

mrem/yr fract.
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000

fract.

mrem/yr
0 DO0E+00 0 0000
0.000€+00 0.0000
0.000£+00 0.0000

Meat

mrem/yr froct
0 000!'00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

Milk

mrem/yr fract,

0.000£+00 0 0000
0.000€+00 ©.0000
0.000€+00 0.0000

e W LG et —" v ¥ s  — . & - - 4 - 2 e 1 . e == u_ 4

atl Duhuays'

mrem/yr frsc t.

,3165703 0.356?
L2585-04 0.0%48
LTIBE-03 0.6110

YW

T™h-232 ©0.000€+00 00000

Yotsl 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0008+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 $.358¢-03 1.0000

0*Sum of all water independent and dependent pathways.

18esidual Radioactivity Program, Version 4. 40 04/08/93 14:35

Page 15

Summary : DOSE ASSESSMENT FOR WATMAN GORDON TRENCH AREA 1 4°' COVER, NIC, 8w!
File : WYMGRD 1A DAY

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

As mrem/yr and Fraction of Total Dose At t = 3 000E+01 years

0 Water Independent Pathways
0 Ground Dust Radon Plant Meat Milk Soil
Radio PO — - S RS S T it . st S, G - -
nu:lidp -rguvyr fract, mrem/yr fract, mrou/vr 'ron mrem/yr fract, nrcn/yr fnct mrem/yr fract. nren/yr frnct

!0-228 1 128 - 04 0 0126
Th-228 2.588¢-07 0.0000
Th-232 8.965¢-03 0.9875

0 OOW‘OO 0 0000
0.000€+00 0.0000
0.000!000 0.0000

0. 0006‘00 0.0000
0.000£+00 0,0000
0.000E+00 €.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

0.00(!000 0.0000
0.000£+00 0.0000
0.000€+00 0.0000

0.000€+00 O 0000
0.000E+00 0.0000
0.000E+00 0.00C0

0. 000(000 O 0000
0.000€+00 0.0000
0.000€+00 0.0000

Total 9.07BE-03 1.0000 O.000£+00 0.0000 C.0006+00 0.0000 0.000E+00 0.0000 O.000£+00 0,0000 0.000E+00 0.0000 O.000E+00 0.0000
0

Total Dese Contributions TDOSE(i p,t) for Individual Radionuclides (i) and Pathuays (p)

As mrem/yr and Fraction of Total Dose At t = 3 000E«01 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ALL Pa!h\mys'
.“’0‘ m——— i R — ——— S——— it et . P—— ——
Nuclide mrem/yr frat, nrwyr frac! nrenlyr fract. -renvyr fract, mrem/yr  fract, nrwvr fract. wrem/yr fract.

ln 22! 0 M*OO 0. 0000
Th-228 0.C00E+00 0.0000
Th-232 0.000€+00 0.0000

0 000E+00 0 oeeo
0.000e+00 ©.0000

0 000!'00 e. 0000
0.000£+00 0.0000
0.000E+00 0.00600

0.00&‘00 0.0000
0.000€E+00 3,0000
0.000€+00 0.0000

0.000€+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.000€+00 0 0000
0.000€+00 0.000C
0.000E+00 0.0000

1‘1285-06 0.0124
2.588€-07 0.0000
B.965¢-03 0.9875

Total 0.0008+00 0.0000

0.000€+00 0.0000

0.000e+00 0.0000

0*Sum of all water independent and dependent pathways.

tResidual Radioactivity Program, Version &4.80

06708/93

0.000€+00 0.0000

14:35 Page 16

Susmary : DOSE ASSESSMENT FOR WAYMAN-GCORDON TRENCH AREA 1 4' COVER, NIC BNI

0.900€+00 0.0000

0.000€+00 0.0000

File : WYMGRD Y6 DAY
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrom/yr and Fract’on of Total Dose At t = 1 000E+02 years
0 water independent Pathways
4] Ground Pust Radon Plant Meat Milk
Radio s e sihaiia it i — s A Wk ———— . S
Nuclide mrem/yt fract., mrem/yr fract. wmrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr h-act

Ra-228 &.446E-10 0.0000
Th-228 3.655€-18 0.0000
Th-232 1.323€-02 0.0610

0.000€+00 0 0000
0.0008+00 0.G000
0.0008+00 ©.0000

0.000E+00 0.000C
0.000£+00 0.0000
0.000€+00 0.0000

0.000£+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

0.000g+00 00000
0.200€+00 0.0000
0.000€+00 0.0000

0.000!‘00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000

9.078E-03 1.0000

Seil

M‘en/yr

fract

0 0005'00 0 0000
0.000E+00 0.0009
0.000e+00 G.0000

Total 1.323¢-02 0.0610

0

0.000€+00 0.0000

0.000€+00 0.0000

0.C00E+00 0.0000

0.000€+00 0.0000

0.000£+00 0.0000

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

As mrem/yr ard fraction of Total Dose At ¢t =

Water Dependent Pathways

1.000€+02 years

0.000E+0C 0.0000



o Water Fish Raden Plant Meat Milk All Pathways*
Badio S iinca - ST —— ——— — e - ——————— PSS Ne— ik SRS
Nuclide wrem/yr fract, vnrm/yr hac! mrem/yr fract. wm/vr frut nren/yr fract. nrn/vr fract. mrem/yr fract.
Ra-228 2 A%2¢-06 0.0000 7.654!-10 0.0009 4.064E-09 0.0000 0O, 000(‘00 0 0000 1 6666 09 0.0000 3.378¢- 12 0 0000 2.439¢ -06 0.0000
Th-228 0.0008+00 0.0000 0.000+00 0.0000 0,.900£+00 0.0000 O©.000E+00 0.0000 O0.0006+00 0.0000 C.000E+00 0.0000 3.455E-18 0.0000
Th-232 2.036E-CY 0.9385 5.2126-05 0.0002 1.187E-05 0.0001 0.0008<00 0.0000 2.736£-05 0.0001 2,18%5:-05 0.0001 2.1706-01 1.0000

Total 2.0366-01 0.9385 S.213¢-05 0.0602 1.1886-05 0.0001 ©.0006+00 0.0000 2.734E-05 0.0001 2.185¢-0% 0.0001 2.170£-01 1.0000
0*Sum of all water independent and dependent pathways.

Resichia! Radicactivity Program, Version 4.60 DL/0B/9F 14:35 Page 17
Summary : DOSE ASSESSMENT FOR WAYMAN GORDON TRENCH AREA 1.4 COVER, NIC, 8N
File : WYMGRDYA DAY

Total Dese Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathuays (p)
Ay mrem/yr and Fraction of Total Dose At t = 3. 000E+02 years

0 Water Independent Pathways

0 Ground Dust Radon Plant Meat Milk Soil
Bl e — p— — S S A il i - ——

Nucl ide nren/yr fruct wa/yr fvau mrm/yr froct mrem/yr fract, w-n/vr fract, mren/yr fract. mm/yr fvan,

Ra-228 1 SM 25 0 0000 0 000!"00 0. 0000 0 OOOEOOD 0 0000 0. 0005000 0 0000 BOOEOOO 0 0000 ©.000€+00 0. 0000 0.000E+00 0.0000
Th-228 0.000€+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0,0006+00 0.0000 0,C006+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000
T™h-232 3.934¢-02 0.0370 0.000!'00 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.0008+20 0.0000

Total 3.934€-02 0.0370 0.C00E+00 G.0000 0.000E+00 0.0000 O0.000£+00 ©.0000 0.000E+00 0.0000 0.0006+20 0.0000 0.000€+00 0.0000
0

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

As mrem/yr and Fraction of Total Dose At t = 3 0006402 years

0 Water Dependent Pathways
0 Vater Figh R adon Plant Meat Milk ALt Pathuay<‘
Radio- -~ - - e ———— - — ———— e —————— e -
mln’e mrem/yr fract, mrem/yr  fract. mrem/yr fract. arenlyr fract. mrem/yr fract, mrem/yr fract. nrenjyr irmt
IsZ?G ZWZZOOOOO $.070e-26 0.0000 6829!2500000 00008‘0000000 171&2500000 4016!’2800000 2899!2200000
Th-228 0.000E+00 0.0000 0.0008+00 0.0000 O0.000E+00 0.0006 0.0006+00 0.0000 O0.000F+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000
Th-232 1.022E+00 0.9625 2.595E-04 0,.0002 0.000+00 0.0000 0.0006+00 0.0000 1.203¢-04 0.0G601 1.1366-04 0.0001 1.0628+00 1.0000

Total 1.022€+00 00,9625 2.595E-04¢ 0.0002 4.8296-25 0.0000 0.000E+00 0.0000 1.2036-04 0.0001 1.136£-04 D.0001 1.0626+00 1.0000
0*Sum of all water independent and dependent pathways.

Residual Radioactivity Program, Version 4. 60 04708793 14:35 Page 18
Summary : DOSE ASSESSMENT FOR WAYMAN-GORDOM TRENCH AREA 1. 4°' COVER, NIC BNI
File : WYMGRD 16 .DAT

Total Dose Contributions TDOSECi,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.D00F+03 years

0 Water Independent Pathwasys
0 Ground Dus* Radon Plant Meat Milk Soil

Radior e = D—s e i i ke bR Pt et

Nucl ide mren/yr h-oct mreu\lvr fract. menlyr fract., mrem/yr fract. aren/yr fract. mrem/yr fract, nren/yr Oract.

Ra-228 0 000!‘00 0. 0000 0 000!*00 0 0000 0.000€+00 O 0000 0.000€+00 0.0000 O, 0005000 0.0000 0.000€+00 0.000C 0.000!"00 0.0000
Th-228 0,000E+00 0.0000 0.C00F+00 0.0000 ©.000£+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000£+00 €.0000 0.0006+00 0.0900
Th-232 1.850€+00 0.0822 0.000E+00 0.0000 0.0%0E+00 0.0000 2.0616+01 0,9072 2.364E-01 0.0105 1.0156-03 0.0000 0.000E+00 9.0000

Total  1.B508400 0.0822 0.000£+00 C.0000 0.0005+00 0.0000 2.061E+01 0.9072 2.364E-01 0.0105 1.0156-03 0.0000 0.0006+00 N.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+03 years
n Water Dependent Pathway:
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0 ¥ater
Radic- — -
Nucl ide mral/yr fract.
QaAZZB 0.001'!"00 20,0000
™-228 0.050E+00 0,0000
Th-232 0.000£+00 0.0000

Fish

w-n/vr 'roct mram/yr

¥ adon Plant

fract. wem/vr

Meat

w!ln/yr fr.c!

fract.

0. 00“‘00 0 0000
0.000€+0C 0.0000
0.000E+00 0,0000

0.090('00 0.0000
0.009e+00 9.0000
0.000€+00 0.0000

0 DO0E+00 D 0000 0. 0('0!‘00 0. DODO
0.000£+00 0.0000 0.000€+00 0,0000
0.000E+00 0.0000 G.D00E+QD 0.0000

Milk
wmyr h-aﬂ.
0,000£000 0.0000
0.0008+00 0.0000
0.000g+00 00,0000

ALl Pathuays®

mrom/yr fract.
.B0SE-03 0.3542
LISTF-06 0.0348
B3%-03 0.6110

s

Total 0.000E<00 0,0000

0.CO0E+00 0.0000 0.000€+00 9.0000 O0.000E+00 0.0000 0.000E+00 ©.0000

0*Sum of all water independent and dependent pathways.
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0.000€+00 0.0000

Totai Dose Contributions TDOSE(i p,t) for Individual Radionuciides (i) and Pathways (p)

Sumwary ¢

fFile ¢ WYMGRD 1B DAY
0

0 Ground
BRI’ i
Nuciide mrem/yr fract.
Ia 2?8 9 569! 0' 0.012‘

Th-228 2.190€-07 0.0000
Th-232 7.587E-03 0.9875

As mrem/yr and Fraction of Total Dose At ¢ =
Water independent Pathways
Radon Plant

NWyr frace.

3.0008+01 years

Dust

mrem/yr fract,
0. 000!000 0 0000
0.0008+0C 0,0000
0.000E+00 0.0000

Maat

fract.

mrm/yr

frace,

000(000 0 oooc 0. 900!000 0.0000
0.000€+00 0.0000 0.000E+00 0.0000
0.0006+00 0.0000 0.0006+00 0.0000

nren/yr

0 000!000 0 0000
0.000E+00 9.0000
0.000£+00 0,0000

Milk
mremlyr fract.
000900 0 0060
0 000E+00 0.0000
0.000£+00 0.0000

7.919€-03 1.0000

Soi |

mem/yr fract,
O 000#000 0. 0000
0.000e+00 0.0000
C.000€+00 0.0000

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

Total 7.6832-03 1.0000
4]

0

o Water
Radio- s -

Nuclide mrem/yr 'rart

la 228 0. OOOEOO’\ 0 0000
Th-228 0.000+00 0.0000
Th-232 2.0008+00 0.0000

0.000E+00 0.0000 0©.D00E+00 0.0000 ©.000E+00 0.0000 0.000E+C0 0,0000

As mrem/yr and fraction of Yotal Dose At t = 3 000E+0! vears
Water Dependent Pathways
Radon Plant

mrem/yr fract. fract.

Fish

mr-m/vr fract.

Meat

mre!vvr iract.
0.0008+00 0.0000
0.000+00 0,0000
0.000€+00 0.0000

mrem/yr

0.000€+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

0 000!‘00 0 0000
0.000€+00 0,0000
0.000E+00 0.0000

0. 000!‘00 0 0000
0.000e+00 0.0000
0.000E+00 0.0000

0.000€+00 C.0000

Fathways (p)

Milk

mrem/yr
0.000E+G0 0. 0000
0.000E+00 ¢,0000
0.000E+00 0.0000

!rart

0.000E+D0 0.0000

Al Pathways*
mrem/yr fract.
9.549E-05 0, (24
2.190€-07 0.0000
7.587€-03 D.9875

fotal 0.0008+00 ©.0000

0.000€+00 0.0000 0.000g+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

1Residual

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!lides (i) and

Summary

File ¢ WYMGRDIB . DAT
0

0 Ground
Radio i ———

frarct.

luchde mn!yr
Ra-228
T™-228
Th-232

3 762€ 10 0. 0000
3.093£-18 0.0000
1.1208-02 0.1364
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: DOSE ASSESSMENT FOR WAYMAN-GORDON TRENCH AREA 3, 4'CAP, BNI

As mrem/yr and Fraction of Totat Dose At t = 1 000E+02 years

Water Independent Pathwaye
Radonr Plant

lren/yr fract,

Dust

mrem/yr  fract.

Meat

mrem/yr fract. fract,

0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

mrem/yr
0.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000

0 0005000 0. NOO
0.000E+00 0,0000
0.000E+00 0.0000

0.000E+00 0,0000

Pathways (p)

Milk

mrem/yr fract,

0.000€+00 0.0000
0.000€+00 ©.0000
0.000€+00 0.0000

7.683E-03 1.0000

Soil
mrem/yr fract
0 000('00 0. 0000
0.000E+00 0.0000
0.000E+00 0.0000

Tota! 1.1206-02 0.13864

0.000€+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000€+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individus!l Radionuclides (i) and Pathways (p)

As mrem/yr and fraction of Total Dose At t = 1 0006402 years
Water Dependent Pathways

0.000€+00 0.0900
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