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Assessment of the geological environment for the long term safety of geological disposal systems for high-level radioactive waste
requires consideration for any phenomenon resulting in cumulative change to the geological environment at the regional scale.
Groundwater pressure changes induced by earthquakes, for example, are one of the phenomena to be considered. Groundwater
pressure changes induced by earthquakes have been observed during long-term monitoring carried out by Japan Atomic Energy
Agency in the Tono Area, Gifu. In this paper, the observations of groundwater pressure change induced by earthquakes are
summarized. In addition, an impact on groundwater flow conditions induced by earthquakes is discussed. As a result, it is inferred
that influence of groundwater flow condition induced by the three earthquakes, Tokachi-oki Earthquake in 2003, the off the Kii
Peninsula Earthquake in 2004 and the Suruga Bay Earthquake in 2009, are temporary. On the other hand, the groundwater pressure
changes after the 2011 off the Pacific coast of Tohoku Earthquake seem different from those by the three earthquakes and it is
necessary to continue the observation of the groundwater pressure. In addition, this paper shows that it is important to focus not only
the change of groundwater pressure but also the change of the hydraulic gradient and hydraulic permeability in evaluating the

long-term stability of groundwater flow condition.
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Fig. 1 Surface geological map in and around the study area.
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Fig. 2 Locations of monitoring boreholes.

R
kK ¢

=2
ZFFE300m
R—D T b
W e::=:=$
09MI195 7L,

N 09MI17-15-FL

(0

f
) G

WoRBARMBEWRR BRLE

Fig. 3 Location of monitoring boreholes (09MI17-1 and
09M119).
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Fig. 4 Schematic figure of multi packer hydro-pressure
monitoring system.
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Fig. 5 Schematic figure of single packer hydro-pressure
monitoring system.
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Table 1 Description of monitoring boreholes.

. P X i o fd]
e |SRAXR| XBZFEEELm) 0 (EL m)
2 2125 ~ 1247 168.6
5 -562 ~ -1166 -86.4
DH-9 9 -4071 ~ -5156 -461.3
11 -6200 ~ 7546 -687.3
1 1672 ~ 1187 1429
AN-1 6 -2337 ~ -2908 -262.3
10 -5273 ~ -5764 -551.9
12 -7176 ~ -7711 -747.17
1 472 ~ -9.1 19.0
4 -3744 ~ -460.3 -417.4
MIU-3 6 -4941 ~ -550.0 -522.1
8 -6456 ~ -711.0 -678.3
09MI17-1 1 -1457 ~ -151.7 -148.7
09MI19 i -1457 ~ -1517 -148.7
(EL: 423D

4 HTKEOBRAFHER

DH-9 ZfL, MIU-3 57, AN-1 53 X 0 09MI17-1 5-7L,
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Table 2 Earthquakes with hydraulic pressure changes.
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RIRAIE YU =Fa—F BAEE

ERIER

(1) |2003%+ B i1 EE[29] 2003/9/26

1B 41E46.79N
RE 144 04.75E
S 45km

926.7km

8

(2) |+ EHDHEEBR0] 2004/9/5

#BE . 33E01.99N
R 136/£47.85E
RS 38km

248.8km

74

(3) |B&AIEDHER1] 2009/8/11

HBE 34E4TAHN
1R 138 29.99E
RS 23km

132.4km

6.5

(4) 2011 ALt A K ¥ i E[32] 2011/3/11

18R 38/F06.2593N
R 142/E51 6 5E
RS 24km

586.0km

(5) | B BERREDHFE3S] 2011/12/14

18 :35/E 213N
RE 137E1465HE
RS :49%km

2.6km

5.1

(6) |RTRZALERFES A DHIER[34] 2012/4/11

BE1E5239N
RE92E322W
RS :57km

5842.0km

8.6

() | =D HE35] 2012/12/7

18 :38/E01.19N
R 143E52.09E
EE49km

660.6km
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Fig. 6 Monitoring results in DH-9
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