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In nuclide migration analyses for the safety assessments of geological disposal, when there is not necessarily sufficient confidence
knowledge and data required for modeling phenomena, analyses are conducted using sufficiently conservative depending on the
reliability of the technical basis, such as selecting data settings and modeling that yield severe results. There is a high level of
uncertainty for setting a parameter value of dispersion length used for the nuclide migration analysis, due to the difficulty in measuring
field scale data. However, the effects of fluctuation of dispersion length on maximum nuclide release rate has not yet been fully
understood. In this study, the effect of fluctuation of dispersion length on maximum nuclide release rate was investigated. Specifically,
a series of the sensitivity analysis focusing on not only the effect of fluctuation of dispersion length but also the effect of parameters
related to the retardation effect such as distribution coefficient and half-life of nuclides was performed for fracture medium. As a result,
it was suggested the maximum nuclide release rate may increase due to the shortened nuclide transit time as the dispersion length
increases. When peak of the nuclide release rate is less than the half-life of the nuclide, the increase of the maximum release rate due
to an increase in the dispersion length remains limited to a few times. On the other hand, in case of exceeding half-life, the maximum
nuclide release rate increases ten times or more as the maximum release rate occurrence time of the release rate decreases. These
findings would contribute to setting the conservative value of dispersion length taking the uncertainty into consideration.
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Fig.1 Conceptual illustration of the process considered in the one-dimensional parallel-plate model and key parameters

relevant to these processes (created referring to H12 report [2])

Table 1 Description of parameters

Symbo L Unit Description

Cn [g/m3] Nuclide concentration in fracture

ar [g/m3] Nuclide concentration in matrix

v [m/s] Flow velocity in fractures

i [-] Hydraulic gradient

T [m?/s] Transmissivity

Dy, [m?/s] Longitudinal dispersion
coefficient in fracture

Dy [m?/s] Diffusion coefficient in free
water

ay, [m] Longitudinal dispersion length

Rp [-] Retardation factor for nuclide n
in fracture

R} [-] Retardation factor for nuclide n
in mtrix

Kay [m3/kg] Distribution coefficient of
fracture surface for nuclide n

Kq [m3/kg] Distribution coefficient of
fracture matrix

Dg [m?/s] Effective diffusion coefficient

pm [m?/s] Diffusion coefficient in matrix
pores

o [-1 Matrix porosity

p™ [kg/m3] Dry density of the matrix

2b [m] Fracture Aperture

e [-] Factor of fracture aperture

p [m] Matrix diffusion depth of nuclide

F [-] Proportion of fracture surface
from which nuclides can diffuse
into the matrix

® [m] Perpendicular distance into the
matrix from a fracture surface

A [1/s] Decay constant

L [m] Evaluated distance

t ] Elapsed time
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BEHTEZ, ¥ 87 ZADK %2 S E T RREEfRNT 21T
27z,

Stepl 25 Stepd %18 L C, BN RAEA~TAT 5 AT
DEEREHFIZDONWTIE, R OB X 2 58RO K
INDIERIZREREAT R & RN T R R AR I 5 2 2 8
BEABE LT VSR L LT, Stepl 225 Stepd DV D
= ZNZDOWT B (SV ) AT & UTe, BARRGIZIE, #%
WHEER] 0 yr 205 1yr ORIT 1 gyr DAF L L.

Table 2 Longitudinal dispersion length of sensitivity

analysis (common)

Symbol Unit Value
a, [m] 1/100L, 1/50L, 1/10L, 1/2L, 1/1L

Table 3 Half-Life variation for sensitivity analysis (common)

Steps of sensitivity

Nuclide Name Half-life [yr] X
analysis
No. 0 o0 Step 1
No. 1 1x10*
No. 2 1x 102
No. 1x10°
Ng. 131 1x 107 Step 2-4
No. 5 1x10°
No. 6 1x10°
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Table 4 Parameters value of step 1 to 4 (common)

Symbo Unit Value
i -] 0.01
T [m?/s] 1x107%0
Dy [m?/s] 4x107°
R, [_] 1
D, [m?/s] 3x10°1?
L [m] 100

Table S Parameters value of step 1 to 4 (specific)

. Value
Symbol Unit Stepl Step2 Step3 Stepd
p [m] 0 0.1 0.1
F -] 0 0.5 0.5
0.001, 0.01,
Ky [m?/kg] 0 0 01, 1
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Fig.3 Result of release rate (Step 1, No.0)
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Step 2
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Fig.4 Some results of nuclide release rate (Step 2, No.1, No.3, No.5)
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Fig.5 Some results of nuclide release rate (Step 3, No.3, No.5)
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Fig.6 Result of nuclide release rate (Step 4, No.5)
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Fig.7 Organized results (Step3-4, No.5, Kd = 0 - 0.1 m’/kg)

(a) Effect of longitudinal dispersion length and distribution coefficient on maximum nuclide release rate

8

(b) Effect of longitudinal dispersion length and distribution coefficient on 7,,,,
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% Closed symbols are also shown in Fig.17.

Fig.8 Relationship between normalized nuclide release rate and rate of time parameters (normalized by result of 1/100L)
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Table 6 Parameters value of reference case [2]

Symbol Unit Value
a, [m] 1/10L
i -] 0.01
Dy [m?/s] 4x107°
T [m?/s] 48 segments (Seg.) according to

probability densities (Fig.9)

Ry (-] 1
D, [m?/s] 3x 10712
L [m] 100
Ky [m?/kg] 0.05

[m] 0.1
F - 0.5
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Seg.23

o 0.04 6. 641071

- [m?/s]

7

=

3 0.03

>

x

= 0.02

©

=2

e

[~

0.01
0.00

107310712 10 1070 100 108 107
Transmissivity [m?/s]

Fig.9 Transmissivity distribution of reference case
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