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Abstract

One of the main goals of the Mizunami Underground Research Laboratory Project is
to establish comprehensive techniques for investigation, analysis, and assessment
of the deep geological environment. To achieve this goal, a variety of investigations
are being conducted using an iterative approach.

In this study, hydrogeological modeling and groundwater flow analyses have been
carried out using the data from surface-based investigations at Step 2, in order to
synthesize the investigation results, to evaluate the uncertainty of the
hydrogeological model, and to specify items for further investigation.

The results of this study are summarized as follows :

1) The understanding of groundwater flow is enhanced, and the hydrogeological
model has renewed;

2) The importance of faults as major groundwater flow pathways has been
demonstrated;

3) The importance of iterative approach as progress of investigations has been
demonstrated;

4) Geological and hydraulic characteristics of faults with orientation of NNW, NW
and NE were shown to be especially significant;

5) The hydraulic properties of the Lower Sparsely Fractured Domain (LSFD)
significantly influence the groundwater flow.

The main items specified for further investigations are summarized as follows :
1) Geological and hydraulic characteristics of NNW, NW and NE trending faults;
2) Hydraulic properties of the LSFD;
3) More accuracy upper and lateral boundary conditions of the site scale model.

Tono Geoscience Center, Mizunami Underground Research Laboratory, Underground Research
Group

NESI Inc.
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9,205 -LSFD-NW-LSFD-NW-LSFD 301

-LSFD-NW-LSFD-EW-NNW-EW 3,527 -LSFD-NW 300
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NENW high  |-LSFD-NW-NNW-EW 226]|  NENW highanEw  |-LSFD-NW-LSFD-NW-EW-NW-EW 135

-LSFD-NNW-NW-NNW-EW-NNW-EW 133 -LSFD-NW-LSFD-EW-NW 120

17 |-LSFD-NW-LSFD-EW-NNW-EW-LSFD-EW 112 35 [_LSFD-NW-LSFD-NW-EW-NW 120

-LSFD-NW-LSFD-EW-NNW. 101 -LSFD-NW-LSFD-NNW 92)

-LSFD-NW-EW-LSFD-EW 100 -LSFD-NW-LSFD-NW-NNW-NW-NNW. 91

-LSFD-NW-NNW-EW-LSFD-EW 99) -LSFD-NNW 71]
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9,014 -LSFD-NW-LSFD-NW-LSFD-NW-LSFD 55

! -LSFD 6,808 -LSFD-NW-NNW-NW-LSFD-NW-NNW 52

NE-h'gh—anE\g’ “LSFD-NW 2,016 “LSFD-NNW-NW-EW-NW-EW 4]

-LSFD-NE 255 -LSFD-NW-NNW-NW-NNW-NW 44

9,079 -LSFD-NW-LSFD-NW-LSFD-NW-NNW 42)

NNW_high anEW |-LSFD-Tsuki_DZ_group 8,360 -LSFD-NNW-NW-LSFD 36

2 |-LSFD-Tsuki DZ_group-NNW 1,109 ~LSFD-NW-NNW-NW-EW-NW 34

9,469 -LSFD-NW-LSFD-NNW-LSFD-EW 31

~LSFD-NW-LSFD-NW-NNW-NW-NNW-NW-NNW 30

9,005

LSFD -LSFD-NW 4,954

Tsuki_DZ_group All aniso -LSFD 3,134

NE NE IF LBO(L116_169) L209 L216 B -LSFD-NNW-LSFD 516

NNW NNW L212 IF.SB0001 IF_.SBL.004 IF SB1 005 5 -LSFD-NW-LSFD-EW-LSFD 393

EW EW IF.SB1.001 IF SB1.003 -LSFD-NW-LSFD-NNW 289

NW NW L211 L215 9,286
TSFD_Jow SFD-NNW-EW-NNW

SED-NW

6,546
2 4#
9,031
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6.3.4

6.3.3
m/y
42
IF_SB1_004 3
IF_SB1_004 NNW NW
EW 7
41
1.4=<102 mly
7 41
1 7 42
7
m/y
base NE high NNW high NW high NE NNW high NE NW high NE high anEW
9.2E-03 8.3E-03 9.7E-03 2.3E-02 1.0E-02 2.4E-02 5.9E-03
6.8E-02 2.1E-01 2.0E-01
7.1E-02 1.5E-01 19E-01 47E-02
NE IF LBO(L116 169) 4.8E-01 6.1E-01 8.7E-01 5.0E-01
L209 2.5E-01 2.0E+00 7.8E-01
L216 4.4E-02
L212 1.0E+01 7.6E+00 2.6E+00 2.0E+01 6.1E+00 1.8E+01 4.0E-01
NNW IF SB0 001 3.5E+00 2.4E+00
IF SB1 004 9.8E+00 9.6E+00 5.0E+00 1.3E+00 3.5E+00 1.3E+00 6.8E-03
IF SB1 005 1.6E+00 1.3E+00 2.8E-01 3.2E+00 4.5E-01 3.2E+00 8.4E-01
EW IF SB1 001 8.2E+00 7.9E+00 2.9E+00 3.2E+01 4.5E+00 3.2E+01 1.1E+00
IF SB1 003 1.2E+01 1.2E+01 3.8E+01 4.0E+01 24E+01 4.0E+01 1.1E+01
NW L211 13E-01 12E-01 14E-01 2.7E-01 2.9E-01 1.7E-01
L215
NNW high anEW NW high anEW NE NNW high anEW ] NE NW high anEW All aniso LSFD low
1.1E-02 2.3E-02 1.2E-02 2.0E-02 7.6E-03 9.2E-04 1.4E-02
2.4E-01 1.9E-01 7.3E-01 2.7E-01
1.6E-01 1.2E-01 2.0E-01 6.6E-02 1.3E-01
NE IF LBO(L116 169) 6.5E-01 7.9E-02 8.9E-01 5.8E-01
L209 3.0E+00 5.5E-01 1.3E+00
L216 4.4E-02
L212 6.7E-01 3.7E+00 6.5E-01 3.8E+00 4.8E-01 2.2E+00 5.9E+00
NNW IF SBO 001 3.6E+00 2.4E+00 3.4E+01 9.2E+00
IF SB1 004 5.1E+00 2.5E-01 3.5E+00 2.8E-01 5.6E-03 1.3E+01 4.1E+00
IF SB1 005 4.2E-01 7.0E+00 6.9E+00 1.5E+00 9.1E-01 2.3E+00
EW IF SB1 001 1.8E+01 1.8E+01 3.3E+00 9.8E+00 12E+01
IF SB1 003 2.8E+01 2.9E+01 1.7E+01 3.1E+01 1.1E+01 2.6E+01 2.5E+01
NW L211 1.6E+00 2.0E+00 18E-01 1.7E-01 5.1E-01
L215
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Base particle _track base.faout
NE_high particle_track NE_high.faout
NNW_high particle track NNW_high.faout
NW_high particle track NW _high.faout
NE_NNW_high particle_track NE_NNW high.faout
NE_NW_high particle track NE NW high.faout

NE_high_anEW

particle_track NE_high anEW.faout

NNW_high_anEW

particle_track NNW_high_anEW.faout

NW_high_anEW

particle_track NW_high anEW.faout

NE_NNW_high_anEW

particle_track NE_NNW _high_anEW.faout

NE_NW_high_anEW

particle track NE NW high_anEW.faout

All aniso particle_track All _aniso.faout

LSFD_low particle track LSFD low.faout

t The total travel time s -

X The coordinates (E-W) m

y The coordinates (N-S) m Tokyo_Datum

z The coordinates E.L.m -

ts The time for the step s =len/vel

dist The total path-length so far m -

len The length of the step m tha? !ead to the given

position

vel Pore-velocity for the step m/s =flow/area

Dvel Darcy velocity for the step m/s -

flow The volumetric flow rate for the step m3/s -

area The cross-sectional area for the step m2 -

material | The material at location as a name

hcond The hydraulic conductivity for the step m/s harmonic average

por The porosity for the step - average

ap The aperture for the step m 0 if porous, average
Cumulative F-ratio. This 1is the time-integrated
specific-surface-area(per unit volume of
pore-water). Thus, for each step the cumulative

cumF F-ratio is increased by the travel-time divided by -

half the aperture. For porous legs there is no
specific surface surface and so the cumulative
F-coefficient is not changed.
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