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Abstract—Migration performance of radioactive nuclides in the disposal system of low and intermediate level rad-
waste was investigated. The migration of Sr-90 through fractures and rock matrix were modeled herein and a sensitivi-
ty analysis for the approach was performed. The results show that the fracture width and groundwater velocity are the
dominant parameters to the release of radionuclides from a radwaste repository.
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Table 1. Leach concentrations for 7 nuclides.

Nuclides Q(C) Kd(cc/g) Co(Ci/m3)
H-3 1.08 x 104 0.01 1.29 x 1071
Co-60 2.06 x 108 55.0 9.33x 1072
Ni-63 2.38 x 104 150.0 3.96 x 10™*
Sr-90 4.29 x 102 27.0 4.52 x 1070
Cs-137 1.30 x 108 1100.0 2.95 x 1073
Th-232 7.62 x 1072 60000.0 3.17 x 10712
U-238 6.35 x 109 45.0 351 x 107
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the breakthrough.
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NOMENCLATURE

. surface area of rock (m?)
. half width of fracture (m)
. radionuclide concentration (Ci/m’
. dispersion coefficient (mZ/yr)
a . distribution coefficient (m)
d . distribution coefficient (cc/g)
- total initial radioactivity in repository (Ci)
. adsorbed amount (Ci)
- retardation factor defined by equation (5)
and (8)
Vo : repository volume {m? }
: groundwater velocity (m/yr)
: mass of rock (g)

ARRODOQT >

oL O

Greek Letters

: density (g/cc)

: porosity of wasteform
: porosity of rock mass
. decay constant (1/yr)
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: tortuosity factor

Subscripts

f : fracture

0 : initial state

p . diffusion pore
r : repository

10.

11

12.
13.

15.

. Colombo, P. and Nielson, Jr., RM.:

. Churchill, R.V.:

. Neretnieks, I.:
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