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Geological conditions of each domain in Horonobe URL

Water conducting
features (= faults)

East shaft
Ventilatien shaft
HDB AB-1

West shaft PB-VD1 NE

100—

200—

300— P /, 5 _7

4007 | £D] < 2

Depth(m)
9

/|
500 4 i
Lo ’

600—

Unconsoclidated
dep.

Koetoi Fm

upper transition)

Wakkanai Fm
(lower transition)

Wakkanai Fm

P 100 m

V*‘

700

Geological section

Wakkanai Fm is mechanically
divided into two domain; the
shallow domain preferable to

tensile failure (DI<2)

and the

deep domain suitable to

shear failure (DI>2)

Ductility Index (DI)

= Effective mean stress /

Tensile strength

Shallow domain (DI < 2)

=4

o /ﬂ\g‘—(Tensile/hybrid fracture

=

Fault zone

[ Densely fractured/brecciated zone

Fault connectivity based on outcrop & borehole data

» Faults are hydraulically
connected by numerous
dilational fractures along
the faults.

- -
o o
= ]
T il

Pressure derivative
>
o
I

dpldin(te) (kPals)

1071 Ll vl vl ol ol o
100 10! 102 102 104 10° 108

Equivalent time, {5 (sec)

Pressure derivatives from packer tests for faults

» Derivatives during the hydraulic
test indicate 2D to 3D flow,
suggesting the faults are
hydraulically connected.

Deep domain (DI > 2)

e Shear fracture 7

Fault connectivity inferred from borehole data

» Faults are estimated to be
hydraulically less connected
by a few dilational fractures
along the faults.

o 0%

2w E

22 0

E; x 10! E

el §

BE M =

23T 10% Slope:1.0

[ =% E Slope = 0.5

a’s Slope = 0.25
10" T wwl vl vl ol vl 1

100 10" 102 10®  10* 105 108

Equivalent time, t, (sec)

Pressure derivatives from packer tests for faults

» Derivatives during the hydraulic
test indicate 1D flow to no flow,
suggesting the hydraulic
connectivity of faults is limited.
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Geological conditions of each domain in Horonobe URL

Water pressure
and chemistry

East shaft

Ventilatien shaft
HDB AB-1

West shaft PB-V01 NE

dmm e N N Unconsoclidated
dep.

q =]
i Wakkanai
E 300 g ’ e ~ {y(upper phnsition)
= 7
5 £ |-
= 7 T 2 (lower transition)
007 DI < 2
£ f‘a/mlm _ 1 B{a’" -
500 /; -
T’/ Wakkanai F
akkanai Fm
@ ,> 2 (main part)
800—
,/
//
# 100 m
P —_—

700

Geological section

Wakkanai Fm is mechanically
divided into two domain; the
shallow domain preferable to
tensile failure (DI<2) and the
deep domain suitable to
shear failure (DI>2)

Ductility Index (DI)
= Effective mean stress /
Tensile strength

100
Koetoi Fm
200—]

Freshwater head (meters above ground level) SZHVSMOW(%”)
-50 0 50 100 150 200 -90 -80 -70 -60 -50 -40 -30 -20 -10 O
400 ) 400 — - |
i T Surface water el
300 - 300 - 0SS!
Shallow domain A HDB-2 > seawater

DI <2 200 O HDB-3,6, PB-VO1| 0
@ HDB-4
¢ HDB-5

100 A HDB-8 100
£ o\ X HDB-9

““““““““““““ = @ B8~ & HDB-10 0
= ; 0 HDB-11

g -100 ﬁ Aﬁ @ SAB-2 -100

. -200 -200

Deep domain O AA

DI>2 -300 [- i & A -300

-400 [ | % A A -400

-500 : -500

Freshwater head from long-term Stable isotope composition of
monitoring and packer tests groundwater/porewater

Shallow domain (DI < 2)

» Water pressure: Generally hydrostatic

» Water chemistry: Young surface water (1*C contains) mix to fossil
seawater to depths of hundreds meters

» Flow system: Advection-dominant through fault network

Deep domain (DI > 2)

» Water pressure: Increasing with depth, indicating low effective K

» Water chemistry: Fossil seawater that has reached isotope equilibrium
with the surrounding rock (clay/silica minerals) without mixing with
young surface water; 36Cl and *He age >1 Ma

» Flow system: Hydraulically closed due to the limited fault connectivity
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From the R & D perspective of elemental technology...

East shaft
Ventilation shaft

HDB AB-1
g HD.BJ West shaft. .pB,vm NE
o E—— . Unconsoclidated
dep.
100
Koetoi Fm
200~
-
a i b
’é‘ 300 a e ‘/"7 upper transition)|*.
z P = |
8 Sollle =" Wakkanai Fm
8 oo Pl 2 (lower transition)
/ DI < 2
z Pt
4 ,ﬁl P ————
eTFATTe
5007 /‘, ‘. f’j ’
4 Pt
'd %
DI > zr Wak_kanal Fm
[ 5 M(main part)
600
P
'
'
S
24 100 m
7002

Geological section

Wakkanai Fm is mechanically
divided into two domain; the
shallow domain preferable to
tensile failure (DI<2) and the
deep domain suitable to
shear failure (DI>2)

Ductility Index (DI)
= Effective mean stress /
Tensile strength

L D B

Shallow domain

Legend of b
Bedding-parallel fault
- - - Inferred bedding-parallel fault
—— Bedding-oblique fault
—— Fracture without fault rock
rrrrrr Borehole

(‘f“\‘x 350 m West Loop Gallery
W \
Y ¥ I e
T
S PEVO1

& O\ Ventilation Shaft
A

Occurrence of faults at 350 m level

350 m East Loop Gallery

» Mass transport in the area where
fractures are connected over hundreds

meters (severe geological feature case).

» Dismantling the current EBS
» Demonstration of robotic systems for

i TN remote operation
E, > Evaluation of an initial environments if

repository maintained for retrievability

Longer research period

Deep domain

$ Bm;)ehole PB-V01

Ventilation shaft

Bogehcle SAB-1

~,
~
~

\\\West shaft East shaft
~
@ O
~

~
~

.

~ G
~Y9
Ty,

o Boreholel

20m ¥ e HDB—OE

~
>

#* Unlikely oceurrence of hydraulically connected bed-obligue faults

Occurrence of fault at 500 m level

» Mass transport in regions where small-scale
faults exist, but with limited hydraulic
connectivity and relatively closed migration
paths (preferable geological feature case).

» Demonstrate the construction technology of
a repository tunnel for sedimentary rocks
under higher rock stress

» Differences in geological characteristics and
engineering know-how can be compared
between two depths.

Shorter research period
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