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The hydrogeological model of shallow zone was built by using the data of core observation and permeability
tests in the shallow boreholes drilled prior to the shaft excavation. Then, groundwater flow analysis of shaft
excavation was performed using the hydrogeological model. By making a comparison between inflow rate into
the shaft obtained by the analysis and measured inflow rate to the depth of 50m, the hydrogeological model and
the performance of the cut-off wall established around the shaft were evaluated. The prediction analysis showed
that the cut-off wall was the adequate performance and the hydraulic conductivity of fresh rock in the Koetoi
Formation directly influenced the inflow rate below the cut-off wall. The simplified model in the report is
efficient to reflect the excavation of the underground facility.
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surface . . . .
A Unconsolidated deposit mainly mud and soil
; (Alluvium & Topsoil) peat in places
|
! Upper part
= -angular and subangular gravels of mudstone
B *matrix support (muddy matrix)
8 Unconsolidated deposit *mud layer in places
€ (Terrace deposit *plant fragment in places
£ with angular gravel) ~ -cerremeeeeeeee transition  ---eeesieoeeoens
= Lower part
o
& ~angular gravel of mudstone
~ *clast support
o
= " e uneven
3 : transition boundary
@ F Physically *mudstone which weathered physically
weathered  -many fractures
Diatomaceous rock +fragile
mudstone
— (Koetoi
Formation) Fresh rock -a few fractures
minor
fautt Diatomaceous mudstone has minor fault in places.

Figure 2.1 Conceptual geological column of shallow subsurface around URL

Figure 2.2 Domain for investigation
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Soil
Unconsoildated deposit
(Terrace rock)

122.5
[1Diatomaceous mudstone
(Physically weathered rock)

Diatomaceous mudstone
(Fresh rock)

Figure 2.3 Geological column around the Ventilation shaft
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Legend

Unconsoildated deposit
(Terrace rock)
[7]1 Diatomaceous mudstone
(Physically weathered rock)
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Figure 2.4 Geological column around the East shaft



Depth (GL-m)

HGW-3-1

JAEA-Research 2008-033

HGW-3-2 HGW-3-3
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13.5 12.5
1 24.50
Legend

Soil

___________________ Unconsoildated deposit

(Terrace rock)
[Z1Diatomaceous mudstone
(Physically weathered rock)

Diatomaceous mudstone
(Fresh rock)

Figure 2.5 Geological column around the HGW-3 Borehole
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Geological HGW-V-1
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Figure 2.6 Hydraulic conductivity obtained by hydraulic tests in HGW-V-1

Geological HGW-V-2
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Figure 2.7 Hydraulic conductivity obtained by hydraulic tests in HGW-V-2
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Geological HGW-V-3
column
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Table 2.1 Method for determination of hydraulic properties in boreholes

Boreholes Method for determination of hydraulic properties Standards
HGW-V-1~HGW-V-4 Instantaneous head recovery technique in single borehole JGS1321-2003
HGN-E-1 ~HGW-E-3 instantaneous head recovery technique in single borehole JGS1321-2003

HGW-3-1 Aquifer in single borehole JGS1314-2003

Table 2.2 Hydraulic conductivity obtained by hydraulic tests in HGW-V-1

No Mean depth (m) Interval C;ii(::z:uilv’ii_y Water level
Upper Lower (m) (m/s) (m)
1 10.0 1.0 1.0 3.09E-06 -2. 800
2 11.0 12.5 1.5 3. 14E-06 -0. 060
3 12.0 13.0 1.0 2. 12E-06 -0. 060
4 13.0 14.0 1.0 1.08E-07 -0.215
5 14.0 15.0 1.0 3.73E-05 -0. 330
6 15.0 16.0 1.0 4. 69E-07 -0.330
7 15.7 17.0 1.3 5. 79E-06 -0. 200
8 16.7 18.0 1.3 6. 02E-05 -0.170
9 17.7 19.0 1.3 5. 83E-05 -0.202
10 18.7 20.0 1.3 6. 76E-05 -0. 388
1 19.7 21.0 1.3 7. TME-07 -0.075
12 19.7 21.5 1.8 3. 72E-05 0.560
13 21.0 22.0 1.0 3. 40E-06 0. 500
14 22.0 23.0 1.0 8. 73E-06 0.100
15 23.0 24.0 1.0 1. 35E-05 0.510
16 24.0 25.0 1.0 2. 09E-05 0.600
17 25.0 26.0 1.0 5. 73E-06 0.010
18 26.0 21.0 1.0 7. 26E-07 0.240
19 21.0 28.0 1.0 5. 33E-08 -
20 28.0 29.0 1.0 1.97E-08 -
21 29.0 30.0 1.0 2. 30E-08 -

Table 2.3 Hydraulic conductivity obtained by hydraulic tests in HGW-V-2

Mean depth (m) Interval Hydrau.l i.c Water level
No Conductivity
Upper Lower (m) m/s) (m)

1 6.0 1.0 1.0 1. 21E-07 -2. 000
2 7.0 8.0 1.0 6. 27E-08 -2. 000
3 8.0 9.0 1.0 1. 29E-07 -4. 000
4 9.0 10.0 1.0 2.82E-07 -4. 000
5 10.0 1.0 1.0 4. 14E-07 -4. 000
6 11.0 12.0 1.0 1. 35E-06 -2.160
7 12.0 13.0 1.0 1. 81E-06 -2.420
8 22.0 23.0 1.0 5. 74E-05 -2.620
9 27.0 28.0 1.0 2. 04E-08 -3. 850
10 29.0 30.0 1.0 1. 34E-08 -3.850
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Table 2.4 Hydraulic conductivity obtained by hydraulic tests in HGW-V-3

No Mean depth (m) Interval Cc:ﬁjr:tuilv'icty Water level
Upper Lower (m) m/s) (m)
1 10.0 11.0 1.0 3. 89E-06 -3.250
2 10.0 11.0 1.0 3.89E-06 -3.250
3 12.0 13.0 1.0 1.51E-05 ~2. 450
4 13.0 14.5 1.5 2. 37E-06 -2.510
5 14.0 15.0 1.0 1.37E-05 ~2.540
6 15.0 16.0 1.0 1. 63E-05 -2. 400
7 16.0 17.0 1.0 6. 89E-06 -2.180
8 17.0 18.0 1.0 1. 43E-05 -2.290
9 18.0 19.0 1.0 1. 03E-05 -2.270
10 18.7 20.0 1.3 2.18E-05 -2.300
11 20.0 21.0 1.0 2. 48E-05 -2.200
12 21.0 22.0 1.0 2. 11E-05 -2.140
13 22.0 23.0 1.0 1. J0E-05 -2.130
14 23.0 24.0 1.0 7. 75E-05 -2.140
15 24.0 25.0 1.0 5. 42E-05 -2.150
16 25.0 26.0 1.0 5. 66E-05 -2.170
17 26.0 27.0 1.0 4. 14E-05 -2.165
18 27.0 28.0 1.0 2.58E-08 -2.429
19 28.0 29.0 1.0 5.01E-08 -1.150

Table 2.5 Hydraulic conductivity obtained by hydraulic tests in HGW-V-4

No Mean depth (m) Interval C:::::Jilvliiy Water level
Upper Lower (m) m/s) (m)
1 6.0 7.0 1.0 1. 70E-07 -2.880
2 1.0 8.0 1.0 1.31E-07 -2. 800
3 8.0 9.0 1.0 1.36E-07 -2. 380
4 9.0 10.0 1.0 1. 24E-07 -2. 400
5 10.0 1.0 1.0 1. 34E-07 -2. 000
6 11.0 12.0 1.0 1. 78E-07 -2.710
8 12.0 13.0 1.0 5. 02E-07 -8.290
9 14.0 15.0 1.0 6. 95E-08 -4. 090
10 16.0 17.0 1.0 1. 84E-07 -4. 090
11 18.7 20.0 1.3 2. 75E-06 -2.565
12 2.0 23.0 1.0 5. 96E-06 -2.575
13 27.0 28.0 1.0 1. 09E-07 -4. 060
14 29.0 30.0 1.0 1. TME-07 -4.150
16 30.0 31.0 1.0 1. 01E-06 -1.770
17 31.0 32.0 1.0 6. 88E-07 -2.500
18 32.0 33.0 1.0 3. 99E-07 ~2.820
19 33.0 34.0 1.0 1. 64E-07 -3.000
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Table 2.6 Hydraulic conductivity obtained by hydraul ic tests in HGW-E-1, HGW-E-1and HGW-E-3

No Depth Interval Hydraulic conductivity Water level
(GL-m) (m) (m/s) (m)
Upper Lower HGW-E-1 HGW-E-2 HGW-E-3 HGW-E~1 HGW-E-2 HGW-E-3

1 14.0 15.0 1.0 1. 76E-07 -2.185

2 16.0 17.0 1.0 2. 06E-07 -2.330

3 19.0 20.0 1.0 2. 56E-06 5. 93E-07 -2.700 -2.340

4 20.0 21.0 1.0 3.97E-08 1. 84E-07 -2.330 -2.380

b 21.0 22.0 1.0 8. 27E-07 1. 81E-07 2. 14E-07 -2.330 -2.380 -2. 850
6 22.0 23.0 1.0 6. 55E-08 1.13E-07 3.56E-07 -2.185 -2.380 -2.110
7 23.0 24.0 1.0 8. T1E-08 7. 69E-08 1. 45E-08 -2.185 -4.020 -2.110
8 24.0 25.0 1.0 2. 76E-08 2. 53E-08 -4.020 -2.110
9 25.0 26.0 1.0 5. 34E-08 -2.110

Table 2.7 Hydraulic conductivity obtained by hydraulic tests in HGW-3

Depth Hydraul ic conductivity
Borehole

(GL-m) W/s)
HGW-3 9.0 ~12.0 9.31E-08 9. 31E-08
HGW-3 2.0 ~24.0 1. 30E-04 1. 30E-04
HGW-3 220 ~24.0 1.47e-04 1. 47E-04
HGW-3 27.0 ~30.0 1. 11E-06 1. 11E-06
HGW-3 38.0 ~40.0 1. 63E-06 1. 63E-06

Table 2.8 Hydraulic conductivity of cut-off wall obtained laboratory hydraulic tests

Material age Hydraul ic conductivity
(day) (m/s)
27 day 8. 81E-09
31 day 1. 65E-09

Table 2.9 Hydraulic conductivity of cut-off wall obtained in-site hydraulic tests

Borehole Cut-off Wall of Ventilation shaft I Cut-off Wall of East shaft
Material age (day) Hydraulic conductivity @/s)
7 5.02E-09 -
14 2. 79E-09 -
15 - 9. 96E-09
18 - 6. 65E-09
20 9. 65E-09 9. 76E-09
23 - 7.57E-09
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Hydraul ic parameters of the reference case (Case-1)

Parameter Hydraulic conductivity (m/s)
Surface 1X%107
Terrace deposit with angular gravel 1x107
Physically weathered rock 1x107°
Koetoi Formation
Fresh rock 1x10°®
Cut-off wall 1%x10°%

Table 3.2 Parameters of the sensitivity analyses

No. Surface Terrace deposit Koetoi Formation Cut-off Excavation

with angular - wall depth

gravel Physically Fresh rock
weathered rock

Case-0 Surt Tel Phy1 Fr1 Cu0 50m
Case-1 Sur1 Tel Phy1 Fr1 Cut 50m
Case-2 Sur1 Tel Phy1 Fri Gu2 50m
Case-3 Sur1 Tel Phy1 Fri  Cud 50m
Case-4 Sur1 Tel Phy1 Fri (w4 50m
Case-5 Sur1 Tel Fr1 Cul, Cu2 50m
Case-6 Sur1 Tel Fri Cul, Cu2 50m
Case-7 Surt Tel Fr1 Cul, Cu2 50m
Case-8 Sur1 Tel : Cul, Cu2 50m
Case-9 Sur1 Tel Cut, Cu2 50m
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Table 3.3 Parameters of the sensitivity analyses

Parameters Mark Hydraulic conductivity (m/s)
Surface Surt 1%107 m/s
Terrace deposit with angular gravel Tel 1x107 m/s
Phyt 1%10%m/s
i Phy2 1x107 m/s
Physically weathered rock
) Phy3 1%x10%m/s
Koetoi
} Phy4 1%X10* m/s
Formation
Fr1 1%10% m/s
Fresh rock Fr2 1%10° m/s
Fr3 1%X107 m/s
Cul Without cut—off waill

Cul 1%10°% m/s
Cut—off wall Cu2 1%10° m/s
Cu3 1%10-"m/s
Cud 110" m/s

50m 50m

Excavation depth 100m 100m

150m 150m

Table 3.4 Data of moisture characteristic curve obtain from HGW-1

Degree of saturation Suction
() (m)
58.4 158. 49
73.7 63. 096
83.9 10
85.6 3.1623
88.5 1
90 0.631

91.3 0.3162
93.2 0.1
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