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Important Radionuclides and T heir Sensitivity for Groundw ater
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Abstract

A radiological safety assessment was performed for a hypothetical
near-surface radioactive waste repository as a simple screening calculation to
identify important nuclides and to provide insights on the data needs for a
successful demonstration of compliance. Individual effective doses were
calculated for a highly conservative groundwater pathway scenario considering
well drilling near the site boundary. Sensitivity of resulting ingestion dose to
input parameter values was also analyzed using Monte Carlo sampling.
Considering peak dose rate and assessment timescale, C-14 and [-129 were
identified as important nuclides and U-235 and U-238 as potentially important
nuclides. For C-14, the dose was most sensitive to Darcy velocity in aquifer.
The distribution coefficient, which is typically a very sensitive parameter,

showed high degree of sensitivity for I-129 release.
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H-3 1.24E+1 702E+2
C-14 573E+3 4 54E +2
Co-60 527E+0 4 68E+3
Ni-59 750E+4 986E+1
Ni-63 960E+1 257E+3
Sr-90 291E+1 3.75E+1
Nb-94 203E+4 271E+0
Tc-99 2.13E+5 1.10E+0
- 129 157E+7 339%E-1
Cs- 137 3.00E+1 165E+3
U-235 7 04E+8 5.15E-3
U-238 4 A7TE+9 1.28E+0
Pu- 238 877E+1 346E+0
Pu-239 241E+4 159E+0
T otal 102E+4




(Distribution Coefficient, cm® g)
(Solubility,
- ( M)
2 3 )
H 0 0 0 0 0 0 0 -
C 50E+0 | 25E+3 | 25E+3 | 25E+3 | 2.0E+0 | 5.0E+0 | 1.0E+1 | 64E-2
Co 20E+2 | 20E+1 | 20E+1 | 2.0E+1 | 10E+1 | 1.5E+1 | 1.0E+3 12E-3
Ni 10E+2 | 20E+1 | 20E+1 | 2.0E+1 | 90E+0 | 4.0E+2 | 1.0E+3 -
Sr 10E+2 | 25E+0 | 25E+0 | 25E+0 | 8.0E+0 | 15E+1 | 20E+1 | 25E-1
Nb 20E+3 | 5.0E+2 | 5.0E+2 | 5.0E+2 0 0 1.0E+3 5.6E-8
Tc 50E+2 | 6l0E+2 | 5.0E+2 | 6.0E+2 | 50E-1 | 1.0E-1 | 1.0E+5 3.8E-8
I 10E+1 | 60E-1 | 6.0E-1 | 6.0E-1 | 50E+0 | 1.0E+0 | 5.0E+0 -
Cs 20E+2 | 25E-1 | 25E-1 | 25E-1 | 1.0E+2 | 3.0E+2 | 1.0E+2 -
U 10E+4 | 20E+3 | 20E+3 | 2.0E+3 - - 1.0E+5 3.3E-7
Pu 20E+3 | 40E+4 | 40E+3 | 4.0E+4 - - 5.0E+3 12E-9
4.
(cm? sec) (cm) (kg/m?)
- 10E-6 2,000
16E-8 2500
1 17E-8 2500
2 79E-8 2,000
3 13E-7 10 1,800
Van Genuchten
(Water Content) Parameters
(cm) | (kg/m®)
a (em™ Y n (m/yr)
0.21 03 0.035 3.0 4.42E - 02 10 1,820
( ) - 0.25 - - 250E+2 5 10 2,522




(ingestion dose conversion factor)

DCF
(years) (o/Mol) (rem/Ci)
H-3 124 3 63
C-14 5730 14 2100
Co-60 5.27 60 26000
Ni-59 750E+04 59 200
Ni- 63 96 63 540
Sr-90 291 90 3000
Nb-94 20300 A9 5100
Tc-99 2.13E+05 99 1300
I-129 157E+07 129 2.80E+05
Cs- 137 30 137 5.00E+04
U-235 7.04E+08 235 251E+05
Pa- 231 3.28E+04 231 1.10E+07
Ac-227 2.18E+01 227 146E+07
U-238 4 A47E+09 238 245E+05
U-234 2 45E+05 234 2.60E+05
Th-230 7 54E+04 230 5.30E+05
Ra- 226 1.60E+03 226 1.10E+06
Pb-210 2.23E+01 210 6.71E+06
Pu- 238 87.7 238 3.80E+06
U-234 2 45E+05 234 2.60E+05
Th-230 7 54E+04 230 5.30E+05
Ra- 226 1.60E+03 226 1.10E+06
Pb-210 2.23E+01 210 6.71E+06
Pu- 239 241E+04 239 4 .30E+06
U-235 7.04E+08 235 251E+05
Pa- 231 3.28E+04 231 1.10E+07
Ac-227 2.18E+01 227 146E+07

(Note: Pu-238 modelled as U-234)



6. C-14 1-129

PERC" | DEPTH | AY’ U | KDU | KDA | WI
(r) | 0224 | -0073 | 0.047 |-0626| -0307 | -0.202| -
C-14
(%) 861 0.90 039 | 6694 | 16.16 | 7.01 -
(r) | 0309 | -0.145 | 0.029 |-0.221|-0532 | -0.035| 0.234
1-129
(%) 18.89 4.14 017 | 968 | 56.05 | 024 | 1084
* . PERC :
DEPTH :
AY
U :
KDU :
KDA :
WI
A
Repository
| % ;s
/ E
| I—
Y
= X
T opograph
pg_ Py A B | C | D E
Coordinate
X (m) 0 | 550|790 | 1230 | 1700
Y (m
_ (m) 360 | 150 | 100 | 50 | 50 Non- Scaled
(Unit: Sea level)
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