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A Case Study on the Effect of Fault Reactivation on Groundwater Flow around
a Hypothetical HLW Repository

Fun-Jin Seo, Yong-soo Hwang and Ji-Woong Han

Abstract Radionuclide released from corroded container migrates through groundwater flow pathway m the
underground rock. Therefore tt 15 trportant to study the groundwater flow analysis for total system performance
assessment of a HLW repository. In this study assuming a geological change of underground rock i future, the
two ditnensional groundwater flow analysis 1s done by the NAWDMU, the assessment code for groundwater flow
i porcus media Assuming the hypcthetical repository with the reactivation of fault in the vicinity of i, the effedt
of change in apeture and permeability by readtivation of fanlt around a repostory on groundwater pathway is stadied
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Fig. 1. Cross sectional wiew of geological strata

Table 1. Input data for groundwater flow analysis

T Fracture
% Fractrs |

At g8 X

Ttems Permeability (mz) Porosity Aperture (m)

Rock 1 1.0E-15 0.03

Before Fault Eock 2 1.0E-14 0.03

Reactivation Fracture 1 1.0E-13 0.03 10
Fracture 2 1.0E-13 0oz 15
Rock 1 1.0E-15 0.03

After Fault Rock 2 1.0E-14 0.03

Reactivation Fracturs 1 1.0E-13 0.03 10
Fracture 2 1.0E-12 0.03 25
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Fig. 2. Change of groundwater flow pathway affected by fault reactivation in the region of Repository 1

Region of Repository 2

(a) Before fault reactivation

Region of Repository 2

(b) After fault reactivation

Hg. 3. Change of groundwater flow pathway affected by fault reactivation in the region of Repository 2
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(a) Before fault reactivation
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(b) After fault reactivation

Fig. 4. Change of groundwater flow pathway affected by fault reactivation in the region of Repository 3

Table 2. Summary of groundwater flow study

TRAVEL PATH Avg,

PATH TIME LENGTH | Velocity

(YEARS) (M) (M/YT)
1 3.62E+04 1.83E+03 5.05E-02
2 3.14E+04 1.65E+03 527E-02
3 2.69E+04 1.34E+03 5.74E-02
Before 4 7ATEHA03 | 9.94E+02 | 133E-01
Fault 5 6.18E+03 9 44E+02 1.53E-01
Reactivation| 4 4.78E+03 | 8.95E+02 1.87E-01
7 3.28E+03 | 845E+02 | 2.58E-01
8 2.03E+03 | 7.77E+02 | 3.82E-01
9 1.23E+03 7.19E+02 5.86E-01
10 8.70E+02 6.42E+02 T.38E-01
11 1.49E+04 1.07E+03 T.17E-02
12 2.17E+04 1.26E+03 5.79E-02

TRAVEL PATH Avg.
PATH| TIME LENGTH Velocity
(YEARS) (M) (M/YT)
1 2.52E+04 1.97E+03 T.84E-02
2 2.19E+04 1.83E+03 8.36E-02
3 1.96E+04 1.71E+03 8.75E-02
After 4 5.59E+03 | 1.11E+03 | 1.98E-01
Fault 5 4.32E+03 1.06E+03 2.45E-01
Reactivation| ¢ 3.03E+03 1.01E+03 3.32E-01
7 1.72E+03 | 9.57E+02 | 5.56E-01
8 9.13E+02 | 843E+02 | 9.23E-01
9 3.36E+02 7.90E+02 2.35E+00
10 3.08E+02 6.66E+02 2.16E+00
11 1.09E+04 1.17E+03 1.08E-01
12 1.52E+04 1.34E+03 8.83E-02
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