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Expected outcome

By applying several investigation methods to the “real “ geological
environment, followings can be achieved
e Feedback evaluation
v by confirmation and revision of geological environmental model
v by confirmation adequacy of investigation method adopted in
previous phase

e Evaluation of relationship between the characterization methods and
degree of understanding of the geological environment

-

e Synthesized investigation, analysis and assessment techniques for
each site investigation phase on NUMO's siting process

e Technical know-how (success / failure experiences) on
related the techniques for investigation, analysis and
assessment

Step-wise Investigation

Shafts

Borehole

1Tttt 8

: - [ Construction J [ Operation J
investigation R R b

[ Surface-based }
\ y

*Plan is subject to change



Seto Group

(Pliocene sediments)
n MlzumuiGtoulemIery ¢
-(mmmcmh)
- (Cretaceous volcanic rocks)

Mino suimcm:ry Complex
- (Mesozoic sedimentary rocks)

— Fault
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Simplified from Itoigawa (1980)

Strategy of R&D in MIU project
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Spatial scale

LI Scale Area

Regional Scale Area o P -

Block scale
Dimansion : Tens of meters to hundrads of meters squars
Depth : Hundreds of maters to 1 km.

Underground

¥ 08 588 58 B

About 10 km
8

Site Scale Area
1 Inferred fa

- Groundwater flow Regional scale

Tens of kmsquare

Geagraphical Suvuy Institute of Japan

Important factors to be characterized
and data requirements

ize and geometry of host rock. heterogeheity within host rock
Size and extent of surrounding formations
Spatial distribution and geometry of transport pathways (groundwater flowpaths)
muvsmnyofmmmofwmlcgm
ﬁ?ambmtyqfhydadmptm of recks
Redox condtions
Spatial variability of groundwater pH values
Spalial distribution of different groundwaters; degree of groundwater mineralization

Sorption capacity and diffusivity of rock matrix and of transport pathways
Geometry of fransport pathways; depth of diffusion-accessible rock matrix
Effect of colloid/organics/microbes on nuclide fransportiretardation

Spaual distribution of higher-permeability rocks, aquifers and surface waters
Spaha! variability of water fluxes in higher-permesability rocks, aquiifers and surface waters

= Impact on water table

- Impact on hydraulic pressure

= Impact on groundwater chemistry

L Effects of noise and vibralion 8




Investigation concept

Phase | Phase I
¢ P el
[ steps |
Existing Shallow Deep Underground
borehole borehole borehole Crosshole facililr

Sedimen Basemen Fault/ . 2
_ cover mﬂ granite Jointzons " Estimated / Determined
‘ Cross-hole

Reflection tomography COHS!;;ICQIOH

seismic
Cross-hole underground

Compilation
of acquired
information

Geological | SUTVeY hydraulic facility
Mapping | . test
To preg{:mm[t igt;d&rstand To understand GW chemistry in To understar(\g (:‘;‘th chemistry in
hydrochemistry of GW sedimentary rocks i !

Investigations in Phase |

1.Geological investigation
2.Hydrogeological investigations
3.Hydrochemical investigations

- Survey of existing information
- Surface water/precipitation sampling/analysis

- Groundwater sampling/analysis

- Bulk rock/mineral analysis
- Geochemical modeling
- Geostatistical analysis

4.Rock mechanical investigations
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GW sampling procedure

Drilling fluid
+
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Hydrochemical conceptual model
around MIU

after step3 (deep borehole investigation) investigation
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Issues for Phase Il investigation

@ Validation of the hydrochemical model

constructed through the investigations

iIn Phase |.
@ |dentification of the general processes and

mechanisms involved in the changes in
the hydrochemical environments in and
around the MIU.
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Phase |l Field Investigations

* Geological mapping

+ Geophysical investigations (eg reverse VSP)
» Hydraulic investigations

* Monitoring (inflow rate, pressure)

« GW sampling/analysis

* Physical/mechanical tests

« Stress measurement

==

Shaft Wall Sketch

Water level (EL.m)
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Geological Hydraulic/ Hydrochemcal : Time (Montr)
Mapping/Sampling Monitoring Water Level Change

Revision of Financial 2008 Plan

Ventilation Shaft
- Main shaft

# Original Plan

Sedimentary Overburden 4 Additional Plan

Unconformity .__ . GL-100m (28 Aug 2008)
Granite ‘\.
GL-200m %% . ... A0l frhau

“\
\

" -300m Measurement Niche
off Ventilation Shaft
v -300m Access Gallery

GL-300m @y off Main Shaft




Why -300m Gallery?

* Producing certain outcome without delay to the disposal project and
for safety regulations

...as assigned in Revised Basic Policy & Plan, Generic Programme etc

* UHFD with larger inflow being suitable for studying countermeasures
against inflow, solute transport etc

..based on the investigation results obtained to date

* Promoting mutual understanding of the final disposal by establishing
an open facility

...as assigned in revised Basic Policy & Plan, General Framework etc
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Step-wise Investigation
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18



00m

@ Geological investigation
(Fault/Fracture)

@Hydrochemical investigation

@Rock mechanical investigation

@Mine-by experiment

®Mass transport investigation

#Specific location of investigation &
should be optimized by the geological
invetigations.

- Lower sparsely fractured domain
I:l Upper highly fractured domain

S\ Fault predicted

19

International collaboration

KAERI/JAEA collaboration
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International collaboration

Nagra/JAEA collaboration

More information of the MIU project is available on

http:/www.jaea.go.jp/04/tono/miu_e
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Mizunami Underground Research Laboratory

elcome to the MIU

Tone Geoscience Center (TGC), Japan Atomic Energy Agency (JAEA) has been carrying out a
wide range of geoscientific research in order to build a firm scientific and technological basis for
geological disposal

One of the major components of the ongoing geoscientific research program is the Mizunami
Underground Research Laboratory (MIU) Project in the Tono area, central Japan. Two 1.000m
deep shafts and several drifts will be excavated for geoscientific research and applicabifity of
will be

&) 9

JAEA has been carrying out geoscientific research at two locations:
the location for investigation of crystalline rock is in Mizunami City, Gifu Prefecture;
the location for investigation of sedimentary rock is at Horonobe, Hokkaido.

THE LATEST NEWS : U_

OHORONOBE Today' the
MiU site

ik

3 Mar 2006
Main shaft :
172.6/1,000m
Ventilation shat
181.0/1,000m

Crystafine rock
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Addressing tectonic issues for
siting a HLW repository in Japan

Junichi Goto
Site Characterization Group
Science and Technology Department
Nuclear Waste Management Organization of Japan (NUMO)

NUMO

NRC Meeting Waste n.'

28 May 2010

Long-term predictability of tectonics in Japan

_ ¢ Fundamental structure of the present plate system was established at around 15 Ma
¢ It takes more than one million years for a plate system to change

b Present tectonic condition will not change for the next one hundred thousand years

predicted over several tens of thousand years can basically be applied
by extrapolating the past geological evidences for evaluation of tectonics

3 Coust tow fant womy

Geological environment in Japan can be ‘ Deterministic approach

S8 ¥ ) )

15Ma: 1.8Ma: Present:

Termination of opening of the Development of ISTL, start of Collision of the Izu-Peninsula

Japan Sea (rotation of the activity of MTL, opening of and convergence of plates

NE and SW Japan Arcs) Okinawa trough and lzu- along the eastern margin of
bl Ogasawara back-arc basin the Japan Sea
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Develo

Evaluation Factors for Qualification (EFQ) \ ~ Favorable Factors (FF)

( Nationwids Evaluation Faciors (NEF) ) To assess and compare tho aroas

S : comprehensively where compliance

nationwide criteria 5
W Properties and conditions
_ of geological formations
To assess suitability based on site-specific B Hydrogeological properties
literature information H |nvestigation and assessment
m W Earthquake/Fault activity of geological environment

M W Igneous activity ® Natural disasters during
B Uplift/Erosion construction and operation

B Unconsolidated Quaternary deposits ® Procurement of land
B Mineral resources ' B Transportation

Siting Factors for earthquake and fault actmty
5 w“@ = -

2007901 EARRANER

PlAs should not include active faults
identified in the nationwide-scale maps,

based on aerial photographs
for inland areas and sonic
prospecting for offshore.

“1:2,000,000 Active Fault Quatemary S ructure Map
Map of Japan” (2002) of Japanese Waters”(2001)

PlAs should not include the following
locations and zones identified by site-
specific literature surveys;

a. Locations where active faults are identified
in other literature information

b. Crushed zones and surrounding deformation
zones of active faults

c. Potential Zones of branching, extension, new
generation, reactivation of active faults

d. Zones of active folds or flexures .

A C. EEROSROESHE d! .ﬂ
2 B SERRORBEORSE




Deterministic assessment for siting NPP

Invesz‘iation Analysis
Literature info. * Geological structure

Topography/lineament

4 * Existence of faults in
Quaternary formation

Distribution of Quaternary sed.
» Geophysical survey ey
» Geochemical survey

* Borehole surve

: * Age of rock formation
* Age dating (rock)  EEEEEN Ae of fauilt aetivi |
* Age dating (gouge) j !
» Existence of active faults (possible

E va / ual‘jo [gf] activity during the last 120-130 ka)

* Design-basis seismic motion

NRC Meeting
28 May 2010

Flexural slip faults

N .

Faults by folding
NV

Active fold/flexure X | Distribution and activity of faults
Zohe

Active fault zone e

» Evaluation of active fold/flexure zones
» Evaluation of active fault zones P
> Distribution of latent active faults Propagation
> Activity of faults intersected underground | p;-fopeny

» Earthquake ground motion underground
» Probabilistic assessment of fault activity




4000 gy ey T
= N ! ‘| Wave growth _ [__ﬂ_] A0syrs
Active fold/flexure zones |-
E -
. E i
No active = ;
fold zone i ; h
10 oo bR LR {Famads -
° Shinjo, == 4o :
® Niigata TN, :
e 2m o SR
No active T 1t Tha “..? -
fold zone g e ™l
8 1 .
A fat 0'101 1 10 a0 anan L (km)
ccumulatec e ;
Quaternary folding in Miocens # Identification of relevant active fold zones
sedimep sediments N vk e
Y fold zone ik i
Active fold zone ERESE M- m
(k¥RED
Wave growth ratio Engineering
2m/km/0.1m assessment
Y :
Style and zone e
of deformation
« Aerial photo analysis : : s Branching
- Geoprysical surveys  [f Engineering
. Eeo:ogical inve?tlgatlons T |
» Analogue model experiment S
| Exclusion zone }—-» Gogafor ne " H, ﬂ_gl
Nowarsoe @ Flow chart for evaluation # Model experiment using CT- scanner
=
Active fault zones
literature information

(fault, uplift/erosion)

» geophysical data
» model experiments
» numerical modeling

echelon

7 )
! lineament analysis | [ lineament analysis -rlineament analysis
E « along major fault - along major fault « along major fault
' * on conjugate set » at bent/stepped part l
> 2
g E identification of active fault zone _
- DR " by surface trace and lineament distribution [°
|
[ v
ot )| identification of process zone
O by lineament distribution
—.—:LS and early stage of P| *——————— e § km
i Pl (field investigation) € Concept of lineament analysis

NRC Meeting
28 May 2010

------------------ identification of deformation zone M u M g
# Flow chart for evaluation """""n.u";?..""'a""gn““‘gl




Siting Factors for igneous activity

BEOBEEII i ’
 nEERS— B ,
PlAs should not include the areas CEeETER
within a 15km radius from the center o s 18
of the Quaternary volcanoes. : Lo 8
[F

=
&

3 18 5 7 8 1113 15 17 18 21 23 25 27 48

i T “Maximum distance” between
The catalogue of Quaternary the center of a volcano and
Voleanoes-in Japan” (1999) its constituent edifices (km)

-

PIAs should not include the areas that:

» are definitely expected to have
magmatic intrusion or eruption, or

» have significant thermal and
hydrothermal effects,

outside the 15km circle.

NRC Meeting Siesn fa
L& e 8 I D 6 TR (90 RR Ly D )

28 May 2010

R&D on the remained issues: igneous activity

/
Migration of /
existing
volcanoes
(B /¥
Evaluation of
monogenetic volcano /! o
volcanoes between ;) §
volcanicﬁ'; é’
cluster : / Y
/
/ ﬁ?
. / Thermal anomaly
Mapping / away from
likelihood lof volcanic front

volcanic
Large caldera hazard
eruption

» Occurrence of large caldera

» Occurrence of new volcanoes eruptions

(between volcanic clusters, . .
monogenetic volcanoes) » Evaluation of thermal and
. . . hydrothermal effects
» Migration of magma from existing —_——
volcanoes » Probabilistic assessment of
NRC Meeting igneous activity E_J

28 May 2010




Occurrence of new volcanoes

Flow chart showing basic procedure for evaluating regions
of future volcanism around the target area

Evaluation on a scale of island arc

® Position of the volcanic front and its migration
/' » Trench side or back-arc side?

® Continuity of subduction conditions
(temporal changes in tectonics)
» Determination of the time range of evaluation

® Distribution, lithofacies,
stratigraphy and ages of
igneous rocks

® Tectonic evolution, etc

Evaluation on scale of volcanic cluster

® Distribution, lithofacies,
stratigraphy of igneous
rocks

® Radiometric age data

® Chemical analysis data, etc

® Topographical data

|® Distribution and temporal
| changes of fault
movements

|® Distribution and temporal
changes of uplift and
subsidence

|® Gravity anomaly data, etc

® Spatio-temporal patterns in volcanism among volcanoes
» Regularity or uneven distribution of volcanism

® Crustal structure and movement re|ated to volcanism
| » Indicating concentration of volcanism

/ | > Controlling volcanism

|

® Evolution of hot regions within the mantle wedge

» Present state of the position and extent of low velocity
anomalies

» Continuity of hot regions based on correlation with

spatio-temporal patterns in volcanism

l® Selshlc velocity structure
|® Thermal structure of the
crust, etc

NR
28N

Volcanoes |
since 5Ma |

(qodified from Hasegawa et al., 2004)

£ Quatomany voleano - The Volcanclogical Society Japan (1999)
A Active voleana | Japan Meteorological Agency (2003)

B e 5~
The Volcanological Society Japan (1999)

Quaternary Vol : elevation > 500m

Japan Meteorological Agency (2003)
Kondo et al. (2004)
e=== Fault (Geological Survery of Japan)
s Active Fault (Nakata & Imaizumi, ed, 2002)
v

g J A Active voleano

Kondo et ai. {2004)

Low-frequency microearthquake Okada & Hasegawa (2000)
Depth (km) @ -50 to -30
® -30 10 0

€ E-W trending basement
topography

€ Low-velocity anomalies
within the mantle wedge

nremeeti Key Phenomena related to volcano distribution

28 May 201.

D

: velocity perturbation < -4%

volcanism since 5 Ma
+ uplift due to magmatism
high likelihood of volcanism

potential magmatism in the mantle
need careful investigation

mm) Evaluation (example) =1,




Migration of magma from existing volcanoes

Time (ky)
<200 = 130~ 70 = 40— Q=G 0= 28— 7>~
unstable vents  stable vents unstable vents a b 3 ‘
Bl (km®DRE) |
g w0 -
2
i o
0 (XK AR i
- Compressional £ o0 T cmow
8 z L (km) - __._'_ ......................................................... —
R \\ / 4  Extensional
n ; L g
EE °
§ EM - /—m\'\gsg;k i
S E y ]
B Eo02f " 3
[ %
g
o
g
§

5
E t Gtimax >>> OHimin Oimex > OHoin
b L 1 L L @ Relationship between preferred orientation of
E1 E2  Middle L L2 vein growth and stress distribution (Miura, et.al., 2006)
Early stage stage Late stage

# Relationship between vent migration
and volcanic features (Ishizuka, 1999)

Indicator for tendency of migration

® No central vent (monogenetic volcanoes)

® Decreasing eruption rate (or constant low rate)

® Mafic magma activity (or change to mafic composition) o
If more than one apply,

t : il : :
,,'fa'g,?,?t;‘:é's‘igenﬁg'?g{e the area is in a preferred orientation 1€
of magma migration

Indicator for preferred orientation
® Orientation of vent alignment

® Orientation of regional stress
« in compressional regime: cHmax
* in extensional regime: ocHmin

NRC Meeting
28 May 2010

Siting Factors for uplift and erosion

Areas with clear evidences of uplift more than 300m during the last 100,000 years
will be excluded from PIAs :

@ Trend of future uplift can be estimated from
analyses of existing terraces

@ Long-term behavior of erosion is difficult t

estimate
. B

Conservative evaluation : Uplift = Erosion

€ Adequate disposal depth will make the :
effect of approaching waste to the surface : :
! ; L ; ; Data exist
due to uplift and erosion less significant - s (Marine terrace)

#Final Disposal Act defines the disposal i
depth as 300m or greater

. £ ol
Exclusion criteria: Uplift more than 300m e B =
during the last 100,000 years i T

NRC
28 May




Investigation planning for: e
« Distribution of terraces

« Stratigraphy and age of terraces

+ Relative elevation (indicator of uplift)
» Distribution of uplift/subsidence

« Initial model of uplift/erosion

v v
Uplift/subsidence Maximum erosion
« Surface mapping « Geophysics
« Dating of geological » Borehole surveys
formations + Dating of geological
« Dating of terraces formations
f i » Borehole surveys
River terrace |Laplacian| < 0.5 + Trench surveys
@ Correlation of river terraces using DEM data v i
Target of investigations Target of investigations
500 * Amount and distribution of * Maximum amount of
mrun N (o uplift/subsidence in the erosion in the past
a0 - ¥ L]
T Items of evaluation Items of evaluation
T : « Amount and distribution of ~ [e=» + Maximum amount of
2 e \ ﬁ'. uplift/subsidence in the erosion in the future
s 20 - T T \l\‘———— HFE DR E L BA2m foture ‘ ry
Il% L2 o e ki i MFEGO#HBEZRB21m
w e e Uplift/subsidence
¢ . T Yo, model
50 40 30 20 10 0

Distance from sea (km)

Conformity with
favorable factors
@ Detailed correlation of river terraces: difference , UM

in elevation = consistent with fault displacement € Flow chart for evaluation Pwoloas Viaste Mas

Probabilistic tectonic hazard assessment

Step1 Data gathering
e Area: 104 ~105 km?
e Literature and database information
(topography, geology, geophysics, volcanism
active fault, uplift, GPS, seismicity )
R
Step 2 Dataset preparation
« Check contents and quality of data
 Correction/addition for improvement

. X £

Step 3a Data analyses on Step 3b Data analyses on rock
Cladistic volcanism deformation |
@-yiis Classification/grouping of volcanoes o Data processing: GPS, seismicity

» Geophysical data analysis surface deformation Expert

« Conceptual models, alternative models || » Conceptual models, alternative modelsENicitatio

» Eventdefinition of volcanism o Setting parameters and weights SR e

1 | et ... A
. nterfa ‘ Reposito
Step 4a Probability mapping of || Step 4b Strain rate mapping S?Eg:ml dﬁ&ﬁmmﬂﬂm ‘duration C‘.?noept
volcanism e Conversion to strain rate: GPS|  yjent magnﬁuda) e '

+ Kernel method, Cox Process method seismicity, surface deformation . mm of‘immnpmasaes .

» Setting smoothing parameter * Mapping by Monte Carlo simulation e Ass mmw'tmdwamm,ﬁmﬂm

» Probability maps for each group « Differencing three maps | : E ;

Step7 Siting confidence evaluation [

« High: Low susceptibility of hazards. No
need for detailed PA and investigations
* Medium: Need detailed PA and further

investigations for reducing uncertainties ————'\;
*Low: Need wmm for significant Decision-makin

onsiting /

D tetceledeelelbedelledbe el - 7 s kedigly

o

Step 8 Requirement on data BT
_ eData for reducing uncertainties and| investigation
NRC Meeting improving siting confidence levels

28 May 2010




Step 3a: Data analysis on volcanism

Grouping of volcanoes Geophysical data analysis Conceptual modeling

"?'v 139° 140° 141° 142° 2
1! 1 P S Edifice

41° = V
40° UPPER CRUST — — Dyke feeders
™
39° A i ; /
- MRS il @ \&xg
379 >30 km Petrological Moho — G> /j
A Group 3A | -
A Group 3B € 3 0 3 6 Hot zone model
P Velocity perturbation (%) ; .
A Group 3C Volcano hazard increases in
P Hasegawa & Nakajima, 2004 p h
e . dVs perturbetions slong the inclined areas with geophysical features
Cladistic analysis s ie i s associated with magma fluxes

Step 4a: Probability maps of future volcanism
A .

41.0°

v
‘-..'-""'“n

i , Log probability
; ) : : ‘.‘ 4.8e-3 (100ka)
| 4400 -0.449
-0.733
-1.018
-1.302
-1.587
-1.871

4300 -2.156
-2.440
-2.724
-3.009
-3.203
-3.578
-3.862
-4.147
-4.431
-4.716
-5.000

PN o | 2.9e-3

1.6e-3 |

4.3e-4
1.2e—4

375°

! deterministic " | .y w0
Sl wotental LRSSl

oo02}p

wl ... . .| Kernel Method i | | il + | Cox Process Method _




Step 5: Probabilistic site assessment - volcanism -

0.04
Site 14 0.03 Site 1 A
0.0 ?
= o
? 3 3
8 2 !
E , o o .
v 0 e 0 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
0 50 0 Bty ) 50
Bandwidth (km) Bandwidth (km) Bandwidth (km)
HRCHisdliog a : probability t: uncertainty “_“_!%
28 May 2010

Step 3b Data analysis on rock deformation

il
Soamapa ;»J» Qﬂ‘shom East e

v, é:d A"g A

/West Homm Onshors > st
el a=4.06, i
a b=6§9 /& a=2.1 ;W'“ P

Wiis=10 = 400 yrs

Seismicity = seismic moment +
Kostrov equation = strain rate

;} = Uplift/tilting
< z )

Yoy
£ e :
¢ K- 5@“5
10k-100k yrs ~ .

* MERRIA
womeeing - Surface deformation (slip or tilting rate) = mm/km/yr = strain rate me s »




Step 3b: Logic tree development

*0.2

GPS logic tree for probabilistic strain map

03 i ‘ «s+ =continuation of logic tree
tr. "
vy in the same way as the other

models. All branches are not

Residuals from Nishimura et al.
(2004, GJI) subduction zone
coupling model

03 o
: Holt/H: t ~
e ulati ! shown due to space constraints.

*0.6

A single northern Honshu
block

TBA = Weightings to be decided on
_‘0‘1 Holt/Haines strain map

0.3 Strain map approach
after Miura et al. (2002, EPS,

. 0.3 Holt/Haines strain map

... Weighting coefficients =

*
coupling model

#(),5 Lcoupling model

0.2 [ Uniform along-strike
bduction coupling

based on expert opinion 03 fakanes siam mop

o0 /
9.;‘2. ariable subduction P

0.1 | Holt/Haines strain map I

0.3 -——- & Strain map approach
ea coupling after Miura et al. (2002, EPS)

|

0.3 0.6 50% smoothing of ves
= —Japan Seafault | , . subduction coupling
dips 50 degrees

*0.5 -
*0.2 Divide northernHonshuinto | | deepsubduction | -
o m:!{gcn:sealong the Back- oupling mod .3 (T .
" L]
shallower subduction | dips 30 degrees
¥() 5 Leoup ling model
NRC Meeting
28 May 2010 nization of

Step 4b: Probabilistic strain mapping

NRC Meeting
28 May 2010

“Best-estimate” strain models
141°

0 100 200

nanostrains/yr

8' 139° 140° 141°
Seismicity Surface Deformation
(active fault + tilting)

Nuciear Waste managem
nization of n




Step 5: Probabilistic site assessment - rock deformation -

Site1 GPS Site 1
A 0.4 " A 1 == | -

& e N Voo e GPS
= s ? LN } - - - —SURF DEF
-3 8.6 X ! EQ WGTD AV
Y o8 x - ' |
£ o \ ) |
o)) Y \ A |
‘® 205 o N 0 \
s, A - X o Rl

Strain rate (nano strain / year) % Soh |

o2 N 5 I‘
. S o N
Site 1 Seismicity £ N
D o4 0 BES ‘ — -
§ 0.4 1 10 100 1000
g = Strain rate (nano strain / year)
B s 4 Cumulative plot (probability of exceedance)
r o1
B o Site 1
g 0.0 -
TLOoQ2QrFENRRBHEFLIBHLDEE BRRE S B
4 . GPS |H

Strain rate (nano strain / year)
- Site 1 Surface Deformation TLT| w
1= |
g 03 SEIS| i
= 0.25
- 0.2 T
g o WGT | b—t—it
m ot s & i A e 4 i 3
£, 0 20 40 60 80

" " "Strain rate (nano strain / year) Strain rate (nstrain/yr) 'V Po
\novear @ Frequency (probability) histogram # Uncertainties (10) of strain rate
Conclusions

® |t is considered that the PIAs and DIAs can be selected with a
certain degree of confidence by applying the improved
deterministic approach.

@ The probabilistic approach, which provides a quantitative measure
for assessing tectonic hazards and inherent uncertainties, will
complement the deterministic approach.

® These approaches will be more reliable by incorporating the
results of independent studies performed by other domestic
research institutes.

NRC Meeting  Sastens Washs Sladagess
28 May 2010 nization of




Neotectonics Research Group (NRG)
Japan Atomic Energy Agency (JAEA)

Location of 4 plates around Japan

Plate boundaries (blue lines), the distribution of
recent earthquakes (yellow dots) and active
volcanoes (red triangles).

‘ Ten percent of the World's
active volcanoes are found and
more than 1,500 earthquakes

are recorded per year in Japan.

Conceptual model of volcanism in subduction zone




The Japanese Islands are located in th_eonically
active circum-Pacific belt (the Ring of Fire), so
earthquakes and volcanic eruption frequently occur...

~-

Disturbing the isolation ] Two potential [ Disturbing the expected ]

Geological characteristics
of the Japanese islands,
especially with regards to
geosphere stability

function of geosphere impacts of safety function of geosphere

(Isolation Failure scenarios) | | geotectonic events (Perturbation Scenarios)
\ on geological

- disposal system

Site selection | | Engineering measures

Design and installation of
: - the engineered barrier
system suitable for the
future changes in
hydraulic condition etc.

Selection of
tectonically stable
regions for geological
disposal

Safety assessment | ]

Confirmation of the safety of the constructed geological
disposal system




To provide scientific base focusing on assessment of the
geosphere stability for geological disposal

2. To develop prediction methods for evaluating the future changes
in thermal, hydraulic, mechanical and geochemical conditions

tr
due to geotectonic events

»According to NUMO's siting factors, areas within a radius of 15
km from Quaternary volcanoes are due to be excluded from
candidate disposal sites to reduce volcanic hazard in the future

~To enhance confidence in site selection, it is important to
examine the potential for new volcanism at any site regardless of
non-volcanic regions

To provide an integrated approach combining geophysical and
geochemical methods to detect the presence of crustal magma
storage in non-volcanic regions.

The developed methods will be available for examining the
likelihood of new volcanism at any given site.
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Geographical distribution of *He/*He ratios of gases
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provide scientific base focusing on evaluating the geosphere

stability of long-term isolation of radioactive waste

R&D acti S

1. To develop research technologies for reconstructing

events and determining the geophysical structure in
needed for site selection

sotectonic
e crust




Hill slope domaiﬂ
Creep of weathered
materials

river

Channel domain |

Erosion, transportation,
sedimentation by
running water

Sea domain

Erosion, transportation,
sedimentation b’

ocean wave an

coastal current
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