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AGENDA

Date: Monday, 27" August 2007

Place: MIU site office, JAEA

Participants: JAEA) M Uchida, R Takeuchi, H Saegusa, H Onoe, T Ohyama
INER) Yin-Pang Ma, David Ching-Fang Shih, Fu-Lin Chang

13:30 - 13:35 Welcome address JAEA (Uchida)
13:35-14:00 Overview of the MIU Project JAEA (Uchida)
14:00—14:50 Facility Tour JAEA (Uchida)

14:50—15:00 Break
15:00 - 15:30  Hydrogeological model calibration using the result from erosshole hydraulic test

JAEA(Onoue/Saegusa)
15:30 - 16:00 GW pressure monitoring during shaft sinking JAEA(Ohyama)
16:00 - 16:40 Current status of Taiwan’s project for radioactive waste disposal INER

16:40-17:10 Discussion
17:10 Leave MIU
17:32 Departure (Central Liner #18, Arrive Nagoya at 18:13)
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MIU Project: What is MIU?

Mizunami Underground Research Laboratory

» Off site generic URL, not site-specific URL
> R&D site, not potential site for waste disposal
» Purpose-built, not pre-existing excavation
» Crystalline basement with sedimentary
overburden
(¢ Horonobe URL, soft sedimentary rocks)
» Planned depth of ~1,000mbg|

JAEAS INER Information Exchange Meeting - ?H‘sl.‘::lilfnn EII'I:ITD.I;I‘-&M R:s;lla.n:h Group
JAEA Tono, 27 August 2007 ono Geosclence Research Unii
d Goologlcal lsolation RED Directorate

Shobasama Site]

{MIU Construction Site/

Se10 Group
G-:g‘scnlram ¥ b IZI (Plioeane sedimants)
Cantre

I:l Wizunami Group f Kani Group
{Miacene sedimantary rocks)

- Tokl Granite
(Cretaceous granitic racks)
' - Hohi Rhyalites
{Cretaceous velcanic recks)

- Mine Sedimentary Complex
(Mesozoic sedimentary rocks)

— Faiilt

Tono Mine —§

W
Elieaticr Teukdyoshl Fauit J:T:‘.;:.@’
,Tomﬂlu

=1 srl:lh:eﬁl:!‘;“gmnul - &Tz"ﬂlﬂ graniiz rocke| Il____; ?m s lified fr Itoi 198
[ Mizsnami Emfﬁ:ﬂgﬂr -Eg%ﬂmfmmgk’] | mplified from ltoigawa (1980)
. e Crystalllne Environment Research Group
jigi{:" ER ||'2"7°Amal'°:"2%};‘_;ha“99 Meeting @) Tono Geoscience Rasearch Unii
ona, Ugus © Geological Isolatlon RED Directorate
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Design of MIU

® Specifications
» Access style: Shaft
» Number of access shaft: 2 Shafts
> Separation of access shafts: 40m
» Shape of access shafts: Circular
» Max depth of access shafts: 1,025mbgl
» Inner diameter of Main Shaft: @6.5m
»Inner diameter of Ventilation Shaft: @4.5m
» Depth of Middle Stage: 500mbgl
» Depth of Main Stage: 1,000mbgl
» Interval of Sub Stages: 100m

Ventilation F Main Shaft

Shaft
i '

*Plan is subject to change

JAEA! INER Information Exchange Mesting (@) e et Resa i Gesi
JAEA Tono, 27 August 2007 - Geelogical Isolallon R&D Directorate

Phase I Investigations

JAEA INER Information Exchange Meeting @ ?xﬂ::::::::::::::ﬁ::ﬁh Group
MER T & Aluer200r ~ Geological Isslation R&D Directorate
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Investigation Concept

Widely cover Obtai z 3 7 = :
: ; ain detailed {and 30 information on btain infarmatiol
"thﬂlul%'s‘igﬁg:gﬁ;}' Al important features identified in the previous ste on connectivity

Step1 Step2 Step3 Ste E4
Existing Borehole Shallow Boreholp |Deep Borehale Crosshole Shaft

Literature Survey i  Reflection Existing (New) Shallow Crosshole Shaft & Drift
& Geological Sejsmic Borehole Borehole Tomography & ‘ ;
Mapping Survey Investigations J§ Investigations Hydraulic Tests | Construction
Phase | Phase Il
\\__ |‘ Sedimentary Overburden —— Faultor Fracture_ZEly

! f Crystalline Basememmt,~" se=r=—— Predicted / Actual

Phase 1 report

Phase I: Investigation Approach

Investigation issues prioritised?
Uncertainties reduced? Concept

W Development Pirifg of
Investigations
« 4

- Iteration

Sensitivity
studies etc.

»

Commnen

Information adequate?
Understanding to what depth?

JAEAS INER Information Exchange Meeting @ ?ﬁ'ﬂﬁ:j?:ﬁ'&fﬂ;;ﬁﬁr’fh o
JAEA Tono, 27 August 2007 7 Geological Isolation RAD Directorate
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Boreholes around MIU

__Site Scale Boreholes

Regional Scale Boreholes

@ Virior lowes b, oo
© W chinisiry mectoving hola
| QFmmsum Mmlln!]llg ol

e

100m i

Legend

e gy s : b Sile baundary
Bt ] : Prassiire
a Menilering ho'e

GW chomist
o opimrmg_hwu.

JAEA! INER Information Exchange Moating @ e erelmmant Ruasrei Grhup
JAEA Tono, 27 August 2007 Geelagical Isalation R&D Directorate

Phase I: Geological Model after Step 4

ity s iraet.

ten Granits ] r

—
5 = Crystalline Environment Research Group
JAEAJ INER Information Exchange Meeting @)) "
JAEA Teono, 27 August 2007 : Teno Geoscience Research Unit

Geolegical Isclatlon R&D Diractorale
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Evolution of the geology and hydrogeology model

+ Efficient site characterization was achieved by implementing “iterative
approach” through step -wise mvest:gatlons

Uncertainty

vl

5

Standard deviation of differenca
[T] batwoon simulated and obsorvad
total hesds (m

e || By
Step0  Step1  Step2 Step3  Stepd

-
x| H ,1. | .II |
ull Wy cases reduced
[ g =+ Stap1 -=-Btep 2 imulated total heads better reproduced observed

e LY S | head duced
Sl + supd —-—SI«H heads
el

volulmn uf uncerlalnty in hydrogeo}ogy mnd

0 n -

/]

-_"-’ ST
]

%la— ol Eﬂ,’j
L. | 5:_‘
[ D
[= T 'l: acs
™ = ED'E_
D i S25
2, - 5 = Ef.J
E | ~8E
= =

3 B 0

Progressive change of * ‘Mumber of Faults"

d g
Degree of understanding :’,,“.,d.,'?'“ﬁi";‘;zﬁ‘s‘i:2“’”"““‘* Yisepesaiu]

Wl!h progress of site investigations,
A The number of sensitivity study cases reduced
\ Variation of total heads among sensitivity study

=Level of understanding on hydraulic conductivity and
hydraulic gradient is progressively improved

Tha number of llnlllh’ll‘.‘ nlud,' caven

Construction Phase (Phase II)

Investigations

H v . Crystalline Envirenment Research Group
JAEAS INER Information Exchange Meeting " A
JAEA Tono, 27 August 2007 Tone Geoscienca Resaarch Unit

Ceological Isolation R&D Directorate
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Current Status of MIU (Mizunami URL)

Tunnel is und
ddle Septemb

* Main shaft
200.2m
GL-200m
Connecting
tunnel Granite

Middle é”

Experimental — #ohe
/ : AETE Gallery
Construction of GL-200m 7| r——
cting tunnel (W

Study Plan during Phase 11

2 Hydrauliec eonductivit

|
and inflow to the shn!};s Pradieiad snd masmited |
Prodicted and mensurod K ahafl inflaw

i . : 1 Geology and geologic
» Resolve remaining issues aacture.

: ; 7 wall peolagic shatch]  [Cress wnetien) W e e = el
identified in Phase | M v wm | | oG |- Erae

» Confirm prediction in Phase |
of geasphere model and :
responses to shaft construction | =

800, ! |
LR T TR

# Continue iterative approach
during Phase |l and confirm

*geosynthesis work flow"

Shatt inflow [miday|

Fm. -
- |
o = : | -
ety L
L 1
Bounelary dvpih ;s
| pmalcb'ir;nm
| pecleqlc madat .

Black:
|| Chmerved
|| Beiindiy dapth

[
ppers

Confirmation of Phase | prediction by Phase Il investigations
- Examples -
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“Thank you very-nitch’ our attention”
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Bt i P

2ack- nd Research  enter (BEC)

CRIEPI

Location Map
shiobar
Akagi Tes| Ako district
irport
achi district
RERIEPI Ep R e Preliminary hydrological Investigation Workshop 23 March, 2006
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Research Laboratories and Centers

TR Ry e —— T E ———

Head Office S -
Otemachi district [ Central CS Promotion Office
——Socio-Economic Research Center

—System Engineering Research Laboratory

; Nuclear Information Center
—Nuclear Technology Research Laboratory ~[L

ow Dose Radiation Research Center
Komae district |__Socio-Economic Research Center —-Human Factors Research Center

| Materials Science Research Laboratory{Komae Office)
|—Komae Operation & Service Center
— Administrative Operations Center

r—Civil Engineering Research Laboratory
Abiko district Nuelear Fuel Cycle Backend Research Center

— Environmental Science Research Laboratory

L Solution Center for Environmental Issues
L Abiko Operation & Service Center

Electric Power Engineering Research Laboratory
Energy Engineering Research Laboratory t

Materials Science Research Laboratory

Yokosuka Operation & Service Center
Akagi Testing Center

High Power Testing Laboratory

Tsemua dtict Shiobara Testing Yard

[Ricxen Behsinzzm

Civil Engineering Research Laboratory

[=sev o8 === = R

T e T

Maturel disaster protection of electric power generation facilities

Salant man-ipade

¢ structurg
platural pheno;
pn a global<s

Muclear Fuel Cycle
Backend Research Center

| Eztablishment of nuc?l?éﬁei cycle backend technology I

Ecmm EHh R Preliminary hydrological Investigation Workshop 23 March, 2006
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R&D Projects in CRIEPI
for Nuclear Fuel Cycle Back-End
® Transport/Storage Technology for
Spent Nuclear Fuel etc.

® High-Level Radioactive Waste Disposal
® [ow-Level Radioactive Waste Disposal
® Decommissioning Wastes

(Recycle / Disposal)
@ TRU Waste Disposal

Role of CRIEPI for R&D on

Nuclear Fuel Cycle Back-End in Japan

® Support for electric utilities, implementing bodies
(JNFL,NUMO,RFS) to execution of projects

® Contribution to establishment of standard /guideline
by government

e Contribution to establishment of technical
standard/guideline by societies (AESJ, JASME,JSCE)

® Technical information dispatch to common people
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History of Radioactive Waste

LLW (by JNFL)

1992 start of operation for the 1t phase disposal facility(R1)
(for the Concentrated liquid Wastes)

2000 start of operation for the 2™ phase of disposal facility (R2)
(for the dry active wastes)

20137 Start of opening for the 3™ phase of disposal facility (R3)
(for the high B y wastes)

HLW (by NUMO)

2000 A law relating to final disposal of “specified”radioactive waste
2000 NUMO (Nuclear Waste Management Organization of Japan) was
established
~20277 Selection of the site for repository construction
2033~20377 start of operation ]RCR‘EH

Rad Waste management

in Japan

Eﬁn 1018 | HLW
g:l:
1 o R R 1.
£ ; TRU [ NUMO)
g T HER BT Waskl ]
2 100 - s
S LLW ( L Restively High J
B o Radioactivity
= VLLW 2
E L\_ F] Wast_e
._E

10% -
5 107 10° 10 High

B 7 Radioactivity Concentration (Bq/t)

*1 : @ radioactivity conecentration shows the value based on Np-237T (2001.10)
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Complete view of LLW
disposal facility at Rokkasyo
site in Japan

(1%t and 2™ phase by JINFL

Operating for setting of LLW B4

drums into the concrete vault
for shallow land disposal at
Rokkasyo

Present Design Concept Proposal

for Sub-surface Disposal Facility

Concrete Structure

Disposal cave

Timbering

Cement Backfill
Base rock Rock
Bentonite
Packages
Disposal Area " Disposal cave T criewi
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[nvesti s

at Rokkess

Second Progress
Report (H12

(Technical Reliability)

Start of Repository

First Prtﬁress

Report (H3) Operation

(Technical feasibility) (around 2035}
Selection of Disposal Site

(around 2025)

\ NUMO: Commencement of Open Soffcffatfnnu |

Start of {Dee- 2602
R&D 3 :
5 NSC: “Requirements on Geological
Program 1992 \Envircnment to Select PlAs* of
; HLW** Disposal” {Sap. 2002)
1976 NEC: 13t Report on the Basis for
Safety Standards of HLW Disposal iov. 20001
"Specified Radioactive Waste Establishment of NUMO as an

Implementing Organization (st 200

Implementation
* Plas: Preliminary Investigation Areas '

** HLW: High-level Radioactive Waste by NUMO

Final Disposal Act” (June. 2000
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Government and Organizations: HLW Disposal Program

et e Prime Minister )
Government ’

| AL i i
| Atomic Energy Commission (AEC) | F;ucmﬂ Safety Commission (NSC)
i Long-term planning for overall nuclear program Development of basic guidelines for
| regulatory framework
I
Ministry of Economy, Trade and Industry (MET!) | I
T Ty R T e PR
Agency for Natural Resources and Energy Nuclear and Industrial Safety Agency
{ANRE) I . (NISA) _
Basic policy-making, develo of the final To be In charge of mgulatnry authority over
disposal plan, supervigion of NUMO HLW disposal implementation .
MNuclear Waste Management
Implementer | Organization of Japan (NUMO)
R&D organizations

AIST I CRIEPI I RWMC | JAEA] | NIRS I JNES I

| R&D on SF Storage by CRIEPI

‘192, '07 & AR License APP- AAFR License Ap‘p+
AR Operation 4" 95, A 2001 AFR Operation &2010

’87-’91 Metal Cask Storage :
Contract

’92-"96 Metal Cask Storage for High fiom
Burn-Up SF Government

Project
"97-"03 Concrete Modules Storage (MET], etc.)

Items | *00-°02 Transport/storage Metal Cask
’02-’04 Element of .ong-term Storage

101



Ful [-Scale Mock Up Seismic Test
on Concrete Cask for Spent Fuel Storage

= s S

==

By using "E-Defense®: a full scale three-dimensional vibration
destruction facility of National Research Institute for Earth
Science and Disaster Prevention (NIED)

IR s n@

Concrete Cask
Storage
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CRIEPI’s R&D Programme
__for HLW management

» Objectives of R&D Programme
»R&D Programme and schedule

> Results of recent study

> Special topics: Project Demonstration

Kenzo Kiho
Nuclear Fuel Cycle Backend Research Center
CRIEPI
EcRiEn AR CRIEPIINER Bilareral Meeting 31 August 2007

Objectives

P e

e ot el anesamaRcS—oeescemcorps wamER

»To develop survey and estimation method for
rational HLW management
Geological and hydrological conditions
Long term stability of geological condition
Performance Assessment
Facility design & safety assessment
»To support NUMO from technical aspect

IR cwer ToehmERzAR

104



CRIEPI’s R&D for HLW management (Partl)

e

e e R R T

Characteristics of

geological condition

2004 2005 2008 2007 2008
b aster schedula of HLW < T 2 it

dispoal managament Selection of preliminary investigation areas (1st stage)
Site Selection Technology|  [Swdy an demonstraion for lang tarm | :
stability of gealogical conditi E = :

of 2nd Stage o stabiity of geoiod e '|Quanllla:i'-fe prediction of earth's Crus!l movemsnt |
Long term stability of Basic study an mentand | ,- = :

geological condition uantitative estimation of volcanic E

|Llpgrs:de of srvey and estimation technology for vakcanism, upledem and |

[Study on survay and esimation methods
for characteristics of deep seated

Study on estimaticn melhed for hydrology of
Tmctured zone

-gity nu.-op-arahan rgsearch on sedmentary frmatian tP‘hass 132 ML Terr, J-\Ea\ Horonobe

lluemonstraﬂon of Pl techmolegy |
[™ mfian |
lDe‘uanpmsni of controlled dnlllng mcnnomgy (Drilling and Msamrement in the nola)

l_ny on survey method lor underground Saepags fmm 28 ﬂuor E

Dmlcnrnenl of dating method for underground wates Devalupmani of dating methed for |
P

Survey and estimation methods far
r.nar_acierizar.un of geclegical en\-iranrnenl

Upgrade ofsurva;r and estimation tedlnulngy far undergwunﬁ watar ﬂow and

Junde: hias
sk |

| CRIEPIs Fund

| METI's Fund — | [ NUMO'sFund |

R cwen EeheraRzsrn

CRIEPI’s R&D for HLW management (Part2)

2004 2005 2008 2007 2008
H ¥ 31, - \
'd"::;:;l fﬂd;ﬁ:::miml‘w Selection of preliminary investigation areas (1st stage)

Site Characterizatan &
Performance Assessment

Facility Design &

]Estima.uon on um:er'lamur of undergruun:ﬂ [Survey and &shmatwn method of SOlUlB migratian |

[Inlemauonal mapera!am research on cr;nstallm& rock {Phsse 2] -ASFO

[—I:Ie\relopmenl af Iewmlogm fior evalualmg Iranspm‘t pmpertles of ruck5|

Lang term behavior of bentnni!e &

Safety Assessment cementaceous matenals Long term behaviar of bentanite under HLW
H : |disposal condition
Long term behavior of deep underground | [Survey and estimation methed of deep i
rock cavem underground ml:k cavarn stability
_______________ T e T e e iy
Support of i
1 ) Systemnalization of su and estimation meﬂ'eu-d for Prallmlna
Disposal Project BT I IW‘;‘ L 1

CRIEPIs Fund | |

METE'S_»ELI nd

Numd's Fund |

R criert mHirhsRERg2AR
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Research Results(Part 1)
Survey and Estimation technology for long term

stability of geological condition

»Upgrade of survey and estimation method for uplift and
subsidence

»Upgrade of survey and estimation method for fault activity

»Upgrade of survey and estimation method for volcanic
activity

R crin BrnspzRA

Rcmgm Long term stability of geological condition
Uplift and subsidence

1500 l_l_'—.—l T I T T II T I o T ! ] T J150
\ Subsidence @ Uplift'subsidence in last 0.1M year Uplift |

g  Sufeceline P ‘
i Active fault 1

i
(=]
(=
(=
Zrdt]
—
(=]
=

Elevation (m)

T Digg) Delgy oL 10 0

Distance from share (km)

(w) Jeak w10 iselw asuapisqnsamdn

River mouth of Naka river

Case study of uplift and subsidence along the Naka river in
Tohoku area by contradistinction of altitude of terrace deposit.
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RCR,EH Upgrade of survey technology and
estimation method for volcanic activity (NUMO)

e AP BT S e R o S T AL S g A M i e A e L L TR S A TR T S0 e s v

| | @ TypeA :Activity along voleanic front
i —Maldistribution of spagial disrribotion of veleanic activity + Low
T pe B welocity anormary of selsmic wove in Mantle
s @TypeB: Activity nlong Heppu-Shimabura Lift Valley
i o ~=Lgw gravity anormary + Low velocity anormary of seismic wove
in Crust ‘

@ Typel s Activity al thi Back Arc
—+Relation with formation of bosin preceding voleanic netivity

L ;
e
; ':-‘:".:

EEmmm| P 7 gty
Beundary by geological structure | s,
¢ =y
EmEEI e
Boundary by chemical compesition %
EmEEI 'L 4

Boundary by volcanic rock distibution

The volcanic activity in Kyushu area was divided into three types based on the
geological, geochemical and lithological condition. This will make it possible to
predict where the volcanic activity occur near feature in Kyushu area.

..... =T

Research Results(Part 2)

O e e R A T e e e T T TS e e e i

Survey and Estimation technology for geological
and hydrological conditions

»JAEA collaboration:Survey and estimation methods for
Diagenesis, Alteration, Weatering and Permeability

»Mont Terri Project: Project: Verification of applicability of
survey methods for deterioration around tunnel wall and
ground water dating

» Development of Controlled Drilling Technology (METI)

R cuen Behsemizs
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IRCR'EPI Controlled Drilling Technology
(Funded Research from METI)

1140 1180 1220

| == Hydrological test
EEOWL-LWD

sk i

The controlled drilling technology was applied to the Omagari fault in ‘
Horonabe to the length of 400m, the fault was characterized by loggings and
measurements.

Research Results (Part 3)

sammzzac T AT = O

Performance assessment

»Fix of analytical code for solute migration which can treat a
lot of cracks in the rockmass stocastically

»Verification of the applicability of ground water dating at the
Great Basin area in Australia (METI)

»Adjustment between groundwater flow analysis and water
chemistry (NUMO)

IR cwer: BychoERizRRR
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]RCR!EN Analytical code for solute migration

T The small crack considered
= that influence is small was
o d approximated as a pipe

CEnEz

\
/
\\_/’ ~FlhE1 Analytical results of nuclide migration

L2 3]

o |

2

u

=

- 2T

= s

= —— TATAHSTETLL
The virtual base rock 1 —— JAEADE &
model centaining the o " i T ,W',W
crack of 2,000 sheats SERFRY (hews)

The estimation method which can analyze the nuclide migration through
many cracks in the base rock with high precision by comparatively small
calculation was developed.

RCRIEPl Development of underground water dating
- (METD) |

Groundwater dating method (Applied to the site)
Underground water flows from western and

northeastern recharged zone to southern discharged zone,

and there is tendency of increase in *He and decrease in

8CI.

Warting (k)

Dating method for very old underground water (approx. 1my) was applied to the
Great Basin Range in Australia and Horonobe site in Hokkaido, and the method
\was verified
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Research Results (Part 4)

Facility design & safety assessment

~The Desolution procedure of cementaceous material was

shown by the experiment.

»T-H-M Coupled Analysis for the artificial barrier.

~The evaluation of long-term subsidence of the overpack in
the bentonite by centrifuge examination.

»Mechanical properties of soft sedimentary rock under the

high temperature and high confining pressure.

»Mont Terri Project: Stress and deformation measurement

of anistropic sedimentary rock.

IR crert g:ehsrbzmr

T-H-M Coupled Analysis
IRCR'EP' for the artificial barrier

(Aspo International Joint Research)

Heater Test of the compressed bentonite Distribution of the water
bearing ratio after testing.
Thermal 22
Heater insulation 2] < pmor T
= agl - HRAGLTLE)
£ M —maEnr
= 19+ }
"E i
@ 17 i =
£ 1 |
{13 B T e vt Eedelonil et - iy bt ] Py et ek et
S -_// :
3 Initial condition
Compressed bentanite Aguifer movermnent = n | |

by heating [ il i

D10 2 W 4 s 60 f0 8D
Distanoa fram heater (cm)

Analytical code predicting THM coupled behavior which will occur around the
artificial barrier was developed. The code was applied to the bentonite heater test
and confirmed it could predict accurately the aquifer movement in the bentoninte.
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]RCRIEPI Study on mechanical properties
of sedimentary soft rock

T L T T R = D b i i

5
|

(Strength)
(o,-0)/2 (MPa)
M (5 E

[y
T

(=]

{o +a 1/2 (MPa)
(Confining pressure)

Mechanical properties of soft sedimentary rock under the high temperature and

high confining pressure was solved. This data can be used for the numerical
code for rock cavern stability.

. L shiwel
ceniering guide n,
‘

M ——— -
i

| O 5
L ] U ]
data logger 22

The stress measurement by using over coring was applied to the Mont Terri site
whose mudstone has strong anisotropy, and the applicability was confirmed.
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Presertation tn INER doleeatan

Impact Assessment
near CO, injection points

Augusl 31, 2007

Takeshi Dhsumi
Central Research bhsfiuta of Electne Fower Indusiry
(CRIEPI}

Budgetary situation in *Ocean”

= Mews frorn Or Murai on Thursday © ME T dacided thal Ooasn
Sequesiration RAD program shauld be rovicwod infall 2007

+ CRIEP|is communicating with the RITE pregram theaough
= OrShaashima @rgedng ai Or Murs on ol s bog shedy
— O Makashiki rgeting at Or Mshia of AIST anmadal shity

please make further contact with Drs Shitashima
and Makashiki, if CRIEPI can help INER on RITE
pragram

Nagaoka Site

Targst depth of miscton - 1100 m |

Gas pridus: tn From S50 m depth |
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Topics

- Deveepment of models to assess enviranmental

mpacls near the area {gedogy and ocean) of CO,
injection

added micrmation on:
* sile selection criteria
#loca emvironmental assessment
= Earthquakes on July 16, 2007 and Oct. 23, 2004

Project Scheme

m 1 Eeanzh Otz :?___,_

ENAA = o
~ AIST CRIEPI |
il Company

Injection eperation
from July 7,2003 through January 11,2005
Total Amount

I P A P T HY

Rate

B

-lulu'nnm

e ]

wertEE el

Ear;'.!lqunie



Outcomes of Nagacka Project

Re-evaluation for Aquifer Storage Potential in Japan

1

(5

(=]

successiul and meaningful continuous operation of
CO, injection; 500days and 10 thousand tonnes

gecphysical logging using observation wells revesled
GO, migration and distrbution

imaging by cross-hole seismic lomography

computer simulation of GO, migration prediction
underground

experience of a big earthquake with MG 8. well inlogrnily
confirmed (20km distance to epicenter; depth of focus
is 13 km)

pressure test to check for well and seal rack integrity
before injection operation: up to 19.2 MPa | compare
1o the predicted injection pressure of 18.6 MPa )
actual injection pressure of 12.6 MPa for injection
rate of 40 tennes per day

Identification of potential storage sites

Categary

®

L

[T

ae e,

Tho

Public comment on Site selection criteria

Category A
dala source A n:’;mrgm_, | (Gealogical farmation of
A =iratigraphlc trapping)
"“n:g“ Al:. 3.5 Billon t-CO,
e i B1 27.5 Gillian FCG,
o A2 52Blion oy |

[V e p—

AJ 314 Bilfion 100 { B2 88.5 Gillon 1-C0,

aurvy T
i ¢
e | i E—
sum 0.1 Bilion HC0, | 14980 Billion 120,
total 146.1 Biflion HCOy

frinc Saaine woch ae Seen in Land wes, Cheaks My o oabpde | Dused a2 Potlis Damus QUL Gae
Lrpheng Aoy, NAseparth RO A SRRt 1 4 (00 bozated o alers slualban: than 300m

Recent Discussions on
the London Convention and Protocol

+ On 10 February 2007, the amendment of London
Protocol took inte force, becoming able Lo allow GO,
sequesiration in sub-seabed gedogical formalions.

.

In the 53 mesling in Spain, based on the frameweork of
risk assessment of COy, sequestration in sub-seabed
geological formations, the CO, specific Wasle
Assessment Guideline (CO,-WAGwas completed.

= Japan finglized the domestic law sdaplation Lo the
amendment and the CO.-WAG. and now is in the stage
cf drafting a detafled domestic guideline for apptication of
permit.

Japan will be the London Protocol coundry in mid-2007;
Lendon Protocol was ratified by Mational Diet i June

open aguifer concept

CRIEP! just submited the public comment
{o draft Guideline of impact assessment
sissued by the Ministry of Environment:

"Tectonically active locations is not
automnatically excluded for the sile
selaction of CO, aquifer storage!”
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