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The excavation and pumping of water from the shafts of the Mizunami Underground Research
Laboratory (MIU) were halted in October 2005 due to the discharge water of fluoride and boron
concentrations that exceeded the Japanese Environmental Standards for discharge into rivers.
Numerical simulations indicate that the water inflow into the shafts would increase considerably as
shaft sinking advances. Consequently, JAEA decided to carry out pilot borehole investigations
from the bottom of the shafts to acquire information needed for making a dicision on the capacity
of the water treatment facility, planning for the grouting and reconsideration of the facility design.

Based on the pilot borehole investigations, information on the geological environment to a
depth of around 500 mbGL is obtained and the results are summarized as follows;

@The depths where grouting would be needed to mitigate volumes of major inflow water into the
ventilation shaft are predicted to be around 210 mbGL in the LAFZ (Low-angled fractured zone)
and in the fracture zone around 400-460 mbGL.

@The planned capacity of the water treatment facility, based on 2- and 3-dimensional numerical
simulations of inflow water volumes due to the shaft excavations, is 2,000 to 2,500 m3/day.

@The numerical simulations indicate that grouting to drop to a 2 Lu in permeability of the LAFZ
section will result in a significant decrease of inflow water volume.

@The existing grouting equipment can be used at the predicted hydraulic pressures, at least to a
depth of 500mbGL, because the expected pressures are below the maximum capacity of the
equipment.

@ Geological and rock mechanical properties, which are needed for planning the support
specifications for the shaft walls and for designing tunnel layouts, etc., are obtained.

@ The necessity of pilot borehole investigations in advance of shaft excavations is understood for
detail planning of the underground facility.

Know-how and lessons learned during the investigations are also described in this report.

+: Crystalline Environmental Research Group, Geological Isolation Research and Development
Directorate
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Table 3.1 Required information and planned investigations

Q: Volume of water inflow
P: Inflow pressure

Investigaitons
Drilling Core BTV Geophysical | Hydraulic [GW sampling| Pressure
monitoring | description logging test /analysis monitoring
Plant design (prediction)
Analytical approach
K XX
H XX
- |Numerical approach
2 Fracture data XX XX
g K XX
c Ss XX
) Infiltration| Surface hydrological data
& [Hydrochemistry | [ [ [ [ XX [
é Grouting plan
£ WCFlocation XX XX XX X
WCF width X X X
WCF connectivity X X X XX
Q X XX
P X XX
URL redesign
Mechanical properties XX XX XX
Weak rock (fracture zone etc.) XX XX XX
XX:Direct information
*WCF : Water-conducting features K: Hydraulic conductivity X: Indirect information
H: Hydraulic head
Ss: Specific storage

Table 3.2 Obijectives and specification for each investigations

Investigation

Objectives

Specifications and rationale (for each borehole)

Borehole drilling

>Full core recovery to obtain information on geological environment, and

to provide a suitable borehole for downhole investigations
>|dentification of faults and water-conducting features (WCF) |

>Borehole length would be about 330-340m to reach over 500mbgl (from
180mbGL in the Main shaft and from 191mbGL in the Ventilation shaft)
>Borehole diameter - PQ (123mm) to permit downsizing in case of borehole
collapse.

>Calliper logging, deviation logging, hydrotesting and groundwater sampling
after drilling each 30m interval.

>Monitoring any loss of drilling fluid volume

>Monitoring of drilling parameters (drilling rate, depth, bit revolution, torque,
electric conductivity and pH of drilling fluid etc.)

*mbgl - metres below ground level

Core logging

>|dentificaiton of faults, WCFs, Upper highly fractured domain (UHFD) [>Logging entire borehole length (exept for 5m from the casing part on top)

and Low-angle fractured zone (LAFZ) etc.

>Based on the JAEA core logging mannual

Borehole TV

> Obtain fracture depth and orientations.

>Survey of entire borehole length (exept for 5m of casing at the top)

Geophysical logging

>Obtain geophysical properties of each structural unit

>Logging full borehole length (exept for 5m of casing at top) Calliper,
electrical, density, neutron, spectral gamma, sonic, temperature and
deviation)

Hydraulic testing

>Obtain hydrogeological properties of each structural unit

>Number of tests: 15 test sections (11 sections tested after drilling each 30m
interval and 4 test sections after drilling, for major WCFs)

>Test interval changed if a major inflow feature intersected during drilling.
>Pulse, constant head or constant rate test selected based on inflow rate
>Applying JAEA hydrotesting tool

Groundwater
sampling/analysis

>Obtain hydrochemical profile

>11 sampling sections in conbination with hydrotesting

>Major and trace elements, elements for environmental standards, isotopes,
organics/microbes/colloids for analysis

>Physico-chemical parameters of returned drilling fluid
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Coordinates X:-69007.375, Y:6451.577, Z:18.100
Borehole trend: Vertical

Overview of the 06MI02 Borehole (Pilot borehole from the Main shaft) Investigation Program
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Geological Predictions : Based on Step4 geological model and shaft wall observations

*Hydraulic Packer Tests / Water Sampling = s: Single packer, d: Double packers, PP; Pumping Test, SP; Slug and pulse tests, WS: Water sampling

*Fluorescence dyes = A: Amino G acid

| and shaft wall observations )

Conducting Feature &af-dmtian based on Step4 geological model
'CFs at existent hlorehcnlesiJ

(*: Frequency estimated from the number o

<« PWCF: Potential Water-!

Fig. 3.3-

1 Investigation program for 06MI02 borehole in the Main shaft
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99

Coordinates X:-69038.123, Y:6425.987, Z:

Borehole trend: Vertical

Overview of the 06MI03 Borehole (Pilot borehole from the Ventilation shaft) Investigation Program
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Fig. 3.3-2  Investigation program for 06MI03 borehole in the Ventilation shaft
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Facility Construction Section (FC), Crystalline Environmental Research Gr. (CER) and Crystalline Environmental Engineering Gr. (CEE)

Planning and evaluation of the pilot borehole investigations, and feedback to facility design, grouting planning etc.

ﬁ Information exchange etc.

FC Information Leader Sub leader Construction Bg;icge Geology Hydrogeology | Hydrochemistry |  Enginnering
xchange
Safety management
Decision making for Coordination with QC/QA for core QC/QA for QC/QAfor  |Data evaluation
construction schedule Mnagement of Support leader construction QC/QA for description and eophysical QC/QA for groundwater | from the facilty
. entire investigation PP borehole drilling P! geophys hydrotesting sampling and  [construction point
and revision of schedule BTV logging f
) y " analysis of view
technical specifications|
FC CER FC CER CER CER CER CER CEE
Pilot borehole investigation team

Negotiation and Daily reporting and discussion of the field investigation results
direction

| JV (Joint Venture)

Fig. 3.4 Organization control for the promotion of pilot borehole investigations

3. 2 BKERUKBEDFAE
SEHTHRENCEE D BEAREOTHNE, A uy hAR—V U ZOffEIC kv iEonizT — 2 %55,
UTFICART L) REEOTFEERAVTERT LI L L Lz, ZROOFHNE, KEMEHEEET
IVOREE L, TAIUZES S T KIEIATIC LD Eiid 2 & & Lz, £z, THIFEICEST
THFEREZS D ECORENRLR D Z 00, BROBHRIEEZ R LTl % B rIC S E 5
Lk E LT,
@ FHIEEQD : HEHKEIZI T D EF R FNRE T T VA E L 72 BEm AR 2 D < T
@ I : SEHLOEEER) 500m B F T TR0 TE 2 S A HIET 720, —Rockh
RIFRE T AT EED < ERAEMRHT
@ TR  lEOEWTHFEREZED 720, WiEe L OMEREED = RocofizEE LT
£ 0 BLEER 22 KBV B R 7 /LT IS < MU R KRB ARAT
IS OTFRIMNTRE B A Ll - Bt 5 2 LlC kY, ABOBEKE TR FEONE ST &
Hielb+o2 &L & LTz,
T2, KEOTFRNTOWTIL, SEREICEHT D KHERBR AL 28K DOKE DHHE & H k-
DHFEM LR —Y U TREIC L B SN KET — 7 L0 T L, 1 500m L% T
DORE O Z THT D & & L,
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4 FREHE

4. 1 HAEOHE
ATy A=V 70, ESLHEOEKSIIIOGUE (FESEY ; R 180m, #AXAIYL ; RE
191m) IZFBWT, Fak 18 4F 6 A 0 L EMM EDIRAIZE F L, [ 7 A LIHIFHEZ B L,
A4 10 AR~11 A RIS T L7z, Table 4.1.1, Fig. 4.1.1-1 KTV 4.1.1-2 [ZFHAE O & G4
TREZRT,

Table 4.1.1  Outline of Borehole Investigations

06MI02 Borehole (Main shaft) 06MI03 Borehole (Ventilation shaft)
Location Bottom of shaft : 180mbGL Bottom of shaft : 191mbGL
(X:69,007.38, Y:6,451.41, Z:20.90) (X:69,037.62, Y:6,426.41, Z:9.90)
Inclination of borehole Vertical
Maximum dewiation of boreholes
from the collar 3.44m north, 1.25m west 0.83 south, 0.51m east
Drilling length 348mabh*(180~528mbGL) 335mabh (191 ~526mbGL)
Borehole diameter Drilling diameter; 123mm, Core diameter; 83.1mm (PQ size)
Coring length 6.09~348mabh (186.9~528mbGL) 6.0~335mabh (197 ~526mbGL)
Fresh water tagged with Amino G. acid
(5mg/L):0~29.7mabh (180~209.7mbGL and
Drilling fluid 305.7~328.2mbGL) Fresh water tagged with Amino G. acid (5mg/L)
Drilling mud tagged with Amino G. acid
(5mg/L): except above intervals)

Geological investigation Core description, Core photograhy and Laboratory work

Scanning of borehole wall Borehole TV and Borehole Televiewer Borehole TV

X-Y callipere, Electrical (Spontaneous potential, Resistivity and Micro resistivity), Density,

Geophysical logging Neutron, Natural gamma, Spectral gamma, Acoustic, Deviation and PS well logging

Flowmeter logging Temperature Electro—magnetic flowmeter
Hydraulic tests 12 intervals 15 intervals
Groundwater sampling 2 intervals 9 intervals

*mabh: meters along the pilot borehole measured from the borehole collar.

06MI02 HfLI%, ZE DB X DM 7em e mofi L, FLEEREECA 74 AHEH R B 72 EA3H
BUCRAELTZZ LD, YEE 180~210m & O 306~328m LIt O XISV CIEiRKkic X v iRl
THELEEHIT, BAUVFU T = U K D RALE TN LT, KBRERER & B8 IZ D>\ T
X, MPIEHE ORI RS E T D 2 LN TE N, M KERAKICOWTIE, JEHIRGEE (RE
500m LIE) IZBWCT— 4 2B LI-0ORIZIEE o7, HETRIL, AT TR EORR
IR 2 22 L7 AE5R, M TEA 4 2 JEEEE Lz,

—Ji, 06MI03 5fLI%, BIREIZOTc > CIFE~GEE OMEE /a0 34 L, 06MI02 5 LD
KON T T E Lo 72y, TR 209m T2 BT 3000/4) % 8 2 5 /K SRR
S, HECRBRICE L 5.2 5 Z LRSI NT2, EER 344m F THEI L7-FRERT,
KNI T D852 A v F o 7 4T o 1=, KEEEER, WPEME K O R KB KIZ DWW T,
MHOFTE OB EL FMT 52 LN TE, 7220, WMEREIZOW TN, REREL
FHE L7228, 7T v NEEPT IR T D 72 DI AR R AN E O R E L, IR E O
RSP AIR 30m = & O/KEERER CIIINEE & Flr L, BT v — A —ZRBICEE LT (Zok
V=T, RELERBEE L RFICHERRRTH D), B, HhE LRIISWTELZN 1 H
il L7,
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Actual progress
=== JAEA's progress target
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G.L. mabh June July August September November
_180 | o 26]27]28]20]30] 1 [ 2] 3[4 [5]6]7]8] o [10[11][12[13[14[15]16]17] 18] 19]20]21] 2223 24]25]26[27]28]20]30[31[ 1 [ 2 3[4 [ 5[ 6 [ 7| 8] o [10]11]12[13[14]15[16[17[18]19]20]21]22] 23] 24] 25] 26 27] 28] 29[ 30[ 31| 1 [2 [ 3[4 [ 5[ 6 [ 7] 8] o [10]11]12]13[14] 15[ 16]17[ 18] 19]20]21]22[23]24]25] 26]27] 28] 29] 30| 1] 2 [ 3[4 [ 5[ 6 [ 7 [ 80 [10[11]12][13[14]15]16]17] 18] 18] 20] 21]22] 23] 24 ] 25[26[27[28]29]30[31] 1 [ 2 [ 3[4 [ 5 [ 6 [ 7] 8 o J10[11] 1213
\ ‘No.1 hydrotesting, BTV and Cementing ‘
Installation and setup of / ‘
drilling equipment from June 8th
‘ ' \ No.2 hydrotesting and Cementing
1st stage drilling (GL-180~ 186m) ‘ "~.,' — ‘ Recovery of stuck rods:7/28 - 8/3
‘ \Drllllng -using mud \ No.3 hydrotesting and BHTV:8/4 - 6
—230 50 a3 o Cementing:8/7 - (Temporary halt due to elevator trouble :8/8 - 10) -
Setup of circulation system and 8/12
pressure test of casing Re-cementing :8/13 - 14
Reaming (7-5/8 ") :8/15 - 18
/ Geophysical logging: 8/19
. Installation 6 "casing (GL-186~269.9m):8/20 - 22
Commence 2nd stage drilling (GL-186m~)
No.4 hydrotesting, Reaming (5-5/8 ") BTV,
BHTV, and Cementing
-280 100 /
N N 2
"".. Drilling using fresh water (GL-305.7 ~328.2m)
‘/Change to drilling mud due to weak rock mass
—-330 150
Geophysical logging
No.5 and 6 hydrotesting
Reaming and installation of 5"
casing (GL-270.3~391.8m)
-380 200 l'
-430 250
"~.'. Planned completion
-480 | 300 ‘e, of all work
e Sealing of borehole and End of all drilling
Geophysical logging removal of drilling activity
No.7~12 hydrotesting equipment from the shaft /
-530 350 =® ¥ *

Fig. 4.1.1-1

‘ Completion of all survey work

Actual Activities and Progress of the 06MI02 Borehole Investigations (Main Shaft)

Installation of 4" casing for other activities
(GL-390.0~528m)
*other purposes

— 11 ~12 —
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Actual progress

....................... JAEA's progress target
G.L. | mabh | June July Auqust September October
191 0 27]28]29[30[ 1 |2[3|4|5[e|7|a|9[1011|12[13|14|15|16M7|18|19L§221|22[23|24|25|26[27|28|29[30|31 1[2]3]4]5]6 789 ]10]11]12[13[14]15]16]17[18]19]20]21[22]23]24 2526 [27]28]2930[31] 1 [2 [ 3 [4 |5 |6 [ 7 |8 | [10[11]12[13[1a]15]16]17[18]19]20]21]22] 23] 24]25[26]27] 28] 2030 [ 1 [ 2 [ 3] 4 | 5 | 6 | 7 8 | 9 [10]11]12[13[14]15[16]17[18]19]20[21[22] 23] 24]25]26]27] 28] 29]30 31
/‘1st stage drilling (GL-191~197m)
Install drilling equipment starting June Setup of circulation system No.1 hydrotesting
27th and pressure test of casing
241 | 50 ‘ | \
Commence 2nd stage drilling (GL197m~)
T *,
", No.2 hydrotesting
-291 | 100
No.3, No.4, & No.5 hydrotesting, BTV and
Geophysical logging
‘ Grouting to to prevent groundwater inflow
-341 | 150
-391 200 No.6 and 7 hydrotesting
-441 250
., End of all activities
-491 | 300 Planned completion of drilling r»
activities
-541 350

Geophysical logging Completion of all | | Sealing of borehole and
No.8~a-4 hydrotesting removal of drilling equipment
from the shaft

survey work

Fig. 4.1.1-2  Actual Activities and Progress of the 06MI02 Borehole Investigations (Main Shaft)

— 13 ~14 —
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4. 2 K= UTHEA
4. 2. 1 EERE

R—U U ZHENE, EKICEDTVA Y —F 4 v TiEZEAL, FAIE LTHK (FLEEAZ{R#T
B2 DM AR TV RVIK) ICL58HIE Lz, ALOIE S 6m O 8~6 4 »FDr—v
VI EFAL, TILUEORILI 2 R GUTHEZITo 72, RAE, AnRoiEY 30m EOHH] &,
T D% OKHEEER, HTFAKEKEZEARL L,

FLBRIZ DUV T, KBRSV E BRSO AL AR ERIC & 2 Bk U (R & 41 -~ 1 " CIRfL L,
IR Z2 PRILASA T ORIV /NS WE TR T 5) FEOrmEELsBE L, PQ MY O£
123mm, 27 83mm) & L7z, 72, a7 BNEROM EEZXD720, 77 VNRA T 2N
LI =\EETEERA L,

EEIHE, LRI TGE R - 3Ll KABORMAEHE LT, #HINT A —ZDE
=XV T RER LT, HKTOR=Y »THAITIE, fBRY 7 "4 —\—7 v —7 5 a[hetk
WY, IEMERE - BKEZHET 5720, SHPKE £ =AEEIZR T 2 mEREZTR->
77

AEX, A=V THAONEAOEENE T HKEELVIERTHLZ L0 b, &0 biFEK
KRR ICE BT ALER D D, £, MHNTE_T 5720, BT A~OIEELEMEIBE T
RN ED, BEEMICK T OEMMEEICOEETINERS S, LT, TAZ~DOxK
ZRilk 45,

(1) ;B /KN FI >3 2R

INE TOFERERN D, RGHRE OH T KO KIEITHRER 50m OFFKESH TH D & RIS
iz, L7eho> T, E 180~190m b FEMT 2ARKR—V » FHEICB W T, FITHE
TOIRRET, A=V ZHOMHIRHRRE L T 52 L1270 b, £72, mEAKEOFEIRHSENR
FAET 2580E, ZEOEKL TSNS, AFREREOPKAIEED ER (720m3/H) & WF5EHT
HEOWFEAKE (CFEH 550m3/H) b, KR—U U ZHNbDEAKE LTHATE HEKEIL 2 K
DOHR—Y T OHEFHT170m3 H (K 120m0/45y) Tholz7=®, HEKUBREZB X k%
MEL, WHIFRRIAR—Y 7 TOHEAKMEXIR E LT, vy NMEAFDOT =27 A6 00
IKZ W95 Z L A A[REZR [ E L (BOP ; Blow Out Preventer) (Fig. 4.2.1), XYL
D DBEKEFTEEIER T 5307 Zi%iE L7 (Fig. 4.2.1), BOP & ® 7= 2L b OEEE O
1%, HIENOEHE 500m £ TOERKHEAMBEL, 5MPa IZEE LT,

T2, AL DOBEKENRZVEAE, AT —Fa—T74— "~ g v MEO a7 [EILD
T2 DD — )V LIABDBAREEIZ 72 5 WREMEDN B D72, #HEIH OEKIEE MR T e x H 35
F—nN—=va b, foF—Fa2—TBLRENLDE Y k- [BURFIZEHEAKZ 6] T X 5258 %2 H|
L7 (Fig. 4.2.1),
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/ Sealing box

it is possible to maintain water
supply pressure, because
= sealing box is water tight.

*—— Over shot

Inner head
ﬁﬁ% | By suppressing fluid loss ﬂ/ Inner tube
[ [\ / through the annulus by
% Y tightening the preventer (p), i
it is possible to continue )
L T3  driling. When drilling is

Over shot and inner head have
ring (red color) in order to use
the supply pressure which is
halted, for work such as higher than the return

pressure, making it possible to

removal of drill rods, closing set the inner tube to the top of
the shut-down valve (V) drilling bit

prevents loss of drilling fluid.

Fig. 4.2.1 Special drilling equipment for artesian conditions

Q) G (FL£S5HLY) ZREICHITLEMMEE

ARR—V > TRHEIE SN (FESryith BV ER 6.5m, #5075 4.5m) ([ZBWCEiT 5 2
EMD, A=V U THEBOREO RE SPRRESND, TOMOEREM O AIZOWTH RS
74— X T NVOBAOAR—RZ L > THIKZEZ TS, Lizn> THIHATRE/EEZE M & e K
RADNHIHT D ENMETHD, DD, EEERENHINICEBICHRE UEHHM 2 il E
THLAT U MR L, $£72, IR THEMA S N2, E#o BIFFAL
X0, VEEBEBOMENSRNETH D Z ENTRINZTD, SHEFICKHHZE( O Wk E L,
I DM 2 L8558 & L7z (Fig. 4.2.2), B, KLA T U MIR—U o ZVHEHCEL
BRI BB LT HZENARETH D Z LD, ZEIEAKEIC X DHINIR A ~D RIS E 72
EDOVATEWOBR THHENTH S,
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The scaffold is fixed immediately
above the drilling tower to use as
storage space of drilling work.

Working cage for transport

of drilling materials.
ning ! A drilling tower, instead of using a

rig style, is constructed for the pilot
borehole investigations to make
use of the multistage platform.

Fig. 4.2.2 Conceptual layout of facilities for the pilot borehole investigations

4. 2. 2 R

Fig. 4.2.3-1 () 4.2.3-2 {2 06MI02 5-fL & 06MI03 ZfLO AR — U o ZHH] & 5B kS RO A+E
WK Z7R4, F72, Fig. 4.2.4-1 LN 4.2.4-2 IZHHIE =% U v 7 OfERZ 77,

(1)06M102 57 (E3rn)
1) HEAEIBER

06MI02 5L CILIRVEE % 52 7o B0 AT L, FFICTRE 1983m 725 270m, KON 327m 2>
5 401m DX TIE, SRV EEE 25 T - Megs /e iig (Bl S8 58k © CLALAT) (I
B L7 GENT 4.3 HERHHESR), 20720, B # 42 L LT, %% 210m £ TF
Jiti U 7= T K IR A P K IEENC 28T Uz, TR 270m LITRICH WO CHlpOmiE 72 mi g L= =
NG, WG E MO &2 30m FEE MR LZIEE 305m 2 HiE/AKIEHIZ B L=, Lol
TRIE 327m O A ONMESS 2 A IS E L2 2 & D, HRE O T /KIEA 21TV, fEiR &
L CHLE DR £ CUe/KIRE] 2 ke L7z, F72, ZO X5 ik z KL<, nlcbhi=5
TALUF U T EFERTHE L BIC, HHKIB390mM £ T, 614 TFBINE A FD2ERICHZ5
= 7R EE L (Fig. 4.2.8-1 : RER 270m 205 330m DV —I U 7L 5 4 v Fr—
VTIRADTZOICFEN ), REEK) 500m £ CORE LM L7z, 7ok, RE 388m NHJEET
DAATF =070, Ny FAR—U U THERICARILOIIERICEGFARET 72O DL
BEREZ HIE LTHIALZZB DO TH D,

AL TIEHIBHI AN T A —=ZDF=F ) 750 BB REKITHER SN R o120, RIERN
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490m 7 HiEKZ RS HHHI Y X — 2 KOBM (Z > 7 VUL D R RS NT-Z LD,
GREE 500m HTIZ BV CTIREKEREE FIgh D alietEn & %,
2) b3 TILRIG

Table 4.2.112, R"—VU  Z#WHIOTR v TN e, FO5EETRT, AR—1U o ZH#EITIL,
FITHETI eI RN T 5 L B2 BN D AT A MEHARRRC, FLRILK, 7y ROMBENRIAE
L7, EDI=, LBERRED T2 O DB A U F L 7R — 2 TN L D36 E Sk < Shvz,
LL, ZNHORGCE L T, EARNRRISEROA T a b LTr— 7 7ar7 I A
ZIXUO ETHHHIFHICE EN T2 b, fBRELT2WICODIED T —v U THAZLT
729 2 BT D IRE 500m LR E TOMELE T D 2 &k,

L L2236, BREE 270m ATz 5 vy RO, #AlE=2 U 7ol K O %
OEHRE Y A7 FHRE LT LT BT, BEKOABRZEDOAR T A AP ZEUICEE L TV
UL N T TN EEBECE AR D o T E X HD,

(2)06M103 . (#a&ILN)
1) HERIBER

06MI03 B-fLi%, EHREIZhI- > TH~FEEOME e tian ot L, fLEEFEESD N7 7
JTFEAE Lo T2, —J5T 209m T2V T 3000/ % & 2 HiEANNIA L, EE 330m £
THEY Z kot L 7= 3, LIS DK 7000/455 % Z 2 58000 (1 v RS AR Sh
Too VEZEMSOHIRR OPEKLBREE ) Z B8 L, R 344m (ZHE LZREAT, KIS O 729 O
NeAUF U T EER L (R), TORE, A UF U EREZITH 2000 EE TEAKE
KT 252 ENTE, YIEREDIROMHENC X 0 EAKEIIR 2 ICHENL, FRHICEER 410~
440m (2T Ty REEAREOEK B 300/53 75 559 1000/53 28 L 7=,

2) +3ZTILRIG

06MI03 ZfLTixr v ROMEEOYIANIHIAREEIZK D b7 7 /WVITECRo o720y, HEH|
OB IBNT, LN B OFKIZKT DR AR — Y 7 8y N OAREIZER T 5 TR
BIEIZB T 5 AR EE A LTz (Table 4.2.1),

LD S OEKIZEI LTI, SBAKRIHNIC L E R E T — AR E I TV e b0, +43ITiFK
ZIEI LS DRI 2k T 5 2 E N TE S, 1 HH7Z 0 OPKMEEIRE (170 m3/H : BER)
EBZRWE T HED, OO O ZAZE L TEE2 RS2 258072, £72, &
— U7y hORNEICEAL T, SRS THEUEICHEE Cho7- 2 2 h, ABICHE LR —
Jor7ey hoOBEICRHAZE L, ZHUODOFRKRICKY, RER 260m £ Tl AHY
4m OHIETH T, TDO%, F—V 7y hO~ ) v 7 2AOHER, hikOEKH &
AVF T EATRD 2 EITLY, BHBEROSELXKY, TRER 260m LAZEIZ 1 HH72 VK 12m
OYEHIE CHHI 21T > 72 (Fig. 4.1.1-2 &),

ARG A T 70, REIONEEE 334m ([ZBIFERICERM 7 n— A — 2 REEEmL, O
FERATHDTEREE 208m~229m DX Ao EA L F L7528 Lic, TR —/EAY
FUTEATRIT T arbbotehy, ZOHEITE A Y MELZOBEXENEL, THEOn
AWKENT L0, BIEICLY L2 N TAR—U  ZHAOLE 0 RNRAT L RN S H 2 &
MOMHANG, WA LTF U T EBIR L, B A LTF I OFED, FUEDSEAR O 10m
TETEBEDONY A MRAKTHZL, 20O i) 10m 2% A > R TH{L S, 20k A
URREIE ANy I KV EALTEEA S R, HEOE LIEKE LV LHRIZRAT D Z L %28
ST DFEEIXE & L COMIEEL B3, TOETHOIC Ny I—%2%E L TEARF~E Ak
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Fig. 4.2.3-1 Overview of the 06MI02 borehole drilling (Main Shaft)
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Overview of the 06MI03 Borehole Investigation Results
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Fig. 4.2.3-2

Overview of the 06MI03 borehole drilling (Ventilation Shaft)
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Drilling parameters — 06MI02 borehole monitoring (Main Shaft)

* Data loss : -199.1~-202.6m and -298.5~305.7m
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Drilling parameters — 06MI03 borehole monitoring (Ventilation Shaft)
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Table 4.2.1
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Trouble and countermeasure of pilot borehole investigations

Major problems

Countermeasures taken

Details

Assessment

06MI02 borehole

(Main Shaft)

@ Difficulty of installing drilling rods, core loss and jamming of rods below approx. 193 mbgl'
(13 mabh) was due to poor rock quality and strong alteration to clay.

@PB was drilled to approx. 200 mbgl (20 mabh), then hydrotesting and BTV investigation of
drilled section were performed.

@BTV: It was impossible to install BTV to a deeper depth than approx. 193 mbgl (13 mabh),
and good images could not be obtained due to turbidity of borehole water.

@ Significant structural boundaries were identified in core in the interval to approx. 192
mbgl. To obtain information on boundary counditions, BTV investigations were attempted
6 times, unsuccessfully.

@The 7th BTV survey was successful because flocculant added was able to reduce
turbidity and thus information could be obtained on the structural boundary conditions in
the borehole.

@ Because of the lack of important information on the structural conditions, it was
important to persevere, despite the uncommon number of unsuccessful attempts at
perfoming the BTV surveying. Ultimately, success of the surveying was due to good
exchange of ideas and team work on the part of JAEA and the JV staff.

@ To avoid discontinuation of the drilling due to borehole collapse, cementing the borehole to
a depth of approx. 200 mbgl (20 mabh) was planned to stabilize the borehole wall. However,
the need to prevent borehole deviation during re-drilling through the cemented section was
considered critically important.

@ To prevent drill rod bending leading to borehole deviation during re-drilling, HQ drill rods
were cemented into the borehole as guide rods. Then, overcoring with PQ rods through
the cement was"successful and borehole deviation out of the intended PB orientation was
prevented. This technique was recommended by the JV staff.

@ The same method was applied for cementing operations at a deeper depths.

@It was appropriate to focus on avoiding difficulties due to flexure or bending of drill rods
leading to potential borehole deviation. Agreement was unanimous between JAEA and the
JV contractor that drill rod flexure and borehole deviation should be completely avoided.

@Even though drilling was successful to approx. 210 mbgl (30 mabh), repeat flushing was
necessary due to the bad condition of the borehole wall.

@To prevent jamming of test equipment and decreased core recovery due to borehole
collapse leading to schedule delays, borehole protection measures such as using drilling
mud and installing casing were implemented, until the PB passed through weak rock
mass where problems might occur. Important points considered are as follows:
-Because low permeability was expected in the weak rock mass, there is reduced
chance of groundwater sampling.

-Regarding hydrotesting, analysis based on skin effect was used.

-BTV was a low-priority due to the expected low permeabilty.

@This was a basic method for borehole protection deeper than 210 mbgl (30 mabh)
@ Installing casing was the preferred option for basic well protection. Necessity for
establishment of a casing program to deal with relevant problems was presented.

@ While work was suspended and the casing was empty at a depth of approx. 270 mbgl
(approx. 90 mabh), pumping pressure went from 0.1 to 7.6MPa, resulting in jammed drill
rods .

@ Attempts to hoist the rods to a depth of approx. 255 mbgl (75 mabh) were unsuccessful
due to hoist breakdown and therefore, the attempt to free the rods using the hoist alone was
abandoned.

@Using a vibrator to free the rods was also unsuccessful.

@Sinking larger diameter rods (NL140; external diameter 140mm, internal diameter
123mm) in the annulus between the borehole wall and the stuck rods (external diameter
114mm) successfully freed the stuck rods. One week was required for the procedure.

@Even though the following information was obtained: the viscosity of the drilling mud
used for the drilling went up to 35 (average 30), the pumping pressure also went up ,
which means the drilling slime increased at a deph of approx. 260 mbgl. This information
needs to be more effectively applied to prevent risks during drilling.

@ There was inadequate supervision of procedures. Rods were left inside the borehole
without proper monitoring, a rudimentary management mistake.

@To avoid increasing the amount of drilling slime while drilling, activity focused on the
above mentioned and aggressively purge the drilling water to remove the slime were
performed

06MI03 borehole

(Ventilation Shaft)

@Work was frequently halted because of large water inflows (over several hundred
litres/min) at a depth around 209 mbgl (19 mabh).

@ Special drilling equipment for artesian conditions had been installed; however, drillers
were not experienced in its use. An experienced resercher gave instructions on correct
use.

@To reduce the inflow as much as possible and to enhance workability, cementing to
control water inflow was performed.

@ There were only a limited number of reserchers experienced with drilling under artesian
conditions, therefore an instruction manual for drilling under such water inflow conditions
should be established.

@Important technical know-how on cementing to control water inflow was obtained (see
text)

@Rock mass was harder than expected and the drill bit was not compatible to conditions
resulting in decreased drilling rate.

@Two weeks were spent testing drill bits with a variety of matrix materials and the most
suitable bit was selected.

@Increased drilling rate was achieved using a softer matrix material. Increased friction on
the matrix shortened the bit life.

@ To minimize the impact on the project schedule, field testing of bits and improvement
of the bits based on the field testing are required. Cooperation with the bit manufacturer is
the most important factor.

Note 1.

All depths mean depth below ground level or mbgl, whereas depth given as mabh mean metres along the pilot borehole measured from the borehole collar.

— 31 ~32 —




4.
4.
SAay hR—Y

3 EFEMHREE
3. 1 EEARAE

JAEA-Research 2008-098

AAELC

Table 4.3.1 |2/~ 33 # & Fhm L 7=,

Table 4.3.1

BT 2 HEFFHA TIE, HE

EREORELZANE LT

Planned and actual geological investigations

Planned investigations

Actual investigations

Method

Acquired information

06MI02 borehole (Main shaft)

06MIO3 borehole (Ventilation shaft)

Core description

General geological information

@Major core loss intervals (> 30cm)
196.9~197.6m, 203.9~204.2m, 2094~
209.7, 303.1~304.0m, 333.7~334.2m,
409.6~410.7m

@Major core loss intervals (> 30cm)
None

Rock/mineral samples for laboratory

Lithological, mineralogical and

Systematic sampling and testing (XRD, XRF,

petrophysical tests., efc.,) are carried out

work geochemical characteristics (results of evaluations will be provided later)
@Borehole TV
Strike & dip of significant 186~192m, 23§~27*1m @Borehole TV
Borehole TV structural features @Borehole televiewer 197 ~344m, 321~419m, 411~526m
186~268m, 270~297m, 295~390m, ’ ’
390~416m, 425~454m, 464~524m
X-Y calliper Borehole diameter 186~268m, 270~390m, 390~417m 197 ~526m
Electrical (Spontaneous potential, 186~268m, 270~390m, 390~419m, -
Resistivity and Micro resistivity) 425~454m, 464~527m 197~349m(*), 197~526m
) 186~268m, 270~390m, 390~417m,
Density 425~454m, 464~527m 197~526m
2 Neutron 186~268m, 270~390m, 390~417m, | oo oo
S Petrophysical properties of rock [425~355m, 464~527m
<] mass
= 186~268m, 270~390m, 390~417m,
.S Natural gamma 425~453m, 464~525m 197 ~526m
£
S /Spectral gamma 186~459m, 380~523m 197 ~526m
Q
]
" 186~265m, 270~384m, 390~414m,
Acoustic 425~451m, 464~523m 167~523m
- 186~268m, 270~390m, 390~417m,
Deviation Borehole trace 425~453m, 464~525m 197 ~526m
. Petrophysical properties of rock |186~260m, 270~385m, 390~419m,
PS well logging mass 424~450m, 464~520m 187~521m
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Borehole TV, borehole televiewer and geophysical logging in the Main shaft were carried
out several times during borehole investigations, because repetition of drilling and
borehole protection such as cementing or installlation of drill rod was necessarydue to

clayeyrock mass

*:Borehole televiewersurveys were carried outinstead of borehole TV due to turbid
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Table 4.3.2 Predicted and actual depths of the structural domains

06MI02 Borehole (Main Shaft) 06MI03 Borehole (Vent. Shaft)
Structural Domain Actual depth Predicted depth Actual depth Predicted depth
(mbGL) (mbGL) (mbGL) (mbGL)
Upper highly fractured domain (UHFD) I’:g:jned‘f;’“mni't”lys could 1201~496 191 (T.0.B)~456 191~456
identified based on the
Low-angle fractured zone (LAFZ) Zzsrz’;go‘f’effr';‘:t"j:‘e(’e 214245 198~247 202~228
frequency of low angle
Lower sparsely fractured domain (LSFD) ;?g;:“:i;g:i:o the 496~ 456 ~ 456~
F146.60 Fault NA. 180(T.0.B.)~201* unexpected
IF_SB3_02 Fault N.A. 503~520 unexpected
IF_SB3_13_2 Fault unexpected N.A. 456~521
Fault at Main Shaft
192.67~270.60 ted ted
(@192.76~270.60mbGL) unexpecte unexpecte
Fault at Main Shaft
326.80~401.46 ted ted
(@326.80~401.46mbGL) unexpecte unexpecte

*.Area of Damage zone

(2)06M103 7. (H&ILIT)
1) &

06MI03 5FLTIE, LIAERIADHNIA L, 06MI02 SO X 5 72 B A ITHER S e o
7o LIAEREIE, P~ O BRERAEREIE SR, MO RAIZ L 2 BRI R0 I 7R
D HND, HEGYOREELT 7T A4 MREDOSAIZREN TH Y, LIRS Bt 2R~ 7,
2) 8

X208 L CEEIEI, MREN D EREEITENEONEDORIAILTH Y, R
JE 290~310m OFNEHICHER S D, FINARRO 6NRWESOEE & L TIREA DN
MEREICIRE S NS,

3) HEiE
(a) M=

TV E OB AT & B E O 2 W T S8 BRI VORER, TREE 300m LURIZFB W T
om BEDENL B2 B FERE LT b D0, S TN E A A TER L TR,
(b) HEEEXS

06MI03 4L BTV FHHllT — & ZFIH L7=Hli B OB AR OfENT#EF 25 UHFD KO
LAFZ O 4547 % Table 4.3.2 Dif Y F8E L7z, WO & i d i ai o 7Rl O#ENIC H
5, ZDHE LAFZ @ EEBIZHOWTIE, A—U > ZHREIFIZ 3000/455 LL EDVEK D HER I X
MTHY, BTV FHOEEN S ZEOFBKEENEBBEIN TS (o) 2R,

(c) BKMEHEE

HHIE=42 Y > 7 OFRERND, TRE 209m (FUTIZ30 T 300053 % Z X DIEKRD R IND &
EBIT, RER 410~440m 1T TH BRI HER I NI, £7o, BH 7 r— A — 28
DOFERTH, b ZEFLXEICHE W THRREOZ(LADRHRE I TS (4.4 KEFHES
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)N

FAR—1V > 7Tl MIZ-1 54L<° DH-2 54L& [RERICFLEE N A ICE AT DBIRNHLIND 9,
INOOEEFD S B, FRICHEE 209m HIOBEAKEFTCIE, AN OHEAKIZL - T, E@
EODORAH D VITRAOMNENT SN TOLEFNRD 515 (Photo 4.3.1 DFRO),

&9 7B KRB OBEIILL T O#EY Th D,

@Il AV ENEAELZFTIHEENETHDIN, BAKOENH &I A LRED

bhs (R 209.3m fHEDERE)

QLN A ZN LT abmLiInAGbENEEE L

@ LN B NTESDI T IRA NS IR DA N VA, Bl E 2582y —vT 5 K 9 RpEiRix

el ST, HEaO—5, £720%, FEAERERLIZ LD 7‘@@%%%?0

F72, BER 410~440m XKFIZHOWTIERADOEOHORMNIEE TR\ Enb, fHx D
FARMENEZRET 22 EIXRETH L, FEAKFIZILEERORF~EAZE T 2ENE N
BT 2ENERE B L TWDHZ &b, WE 209m (OB KEENE L Ry, sfAara
T2ENBOLOFESVHEESND,

mbGL 208~209m mbGL 209~210m mbGL 213~214m

Fractures showed by red colored circles are considered as water inflow points

Photo 4.3.1 Borehole TV images (left) and core photos (right) of 06MI03 borehole
4) EBRER

KR —1V o ZHTIHEER 290~310m OEFLH 0342 CM #k oAk 2 x93 fix, CH
LA E DA Xy &b,
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Overview of the 06MI02 On-site Core Description

Qriginal : 4 April 2007, K. Abumi, T. Kikuchi
Coordinates x: -69,007.38, y: 6,451.41, z: 20.90

Ig‘r%?Jlig gr?sl Geological Observations Fracture(BHTV) Rock Quality* Weathering and Alteration 8
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[4b] | I | I ' ' '
:'é‘ c " 1 I i b : ] : I '
& oarse o oo i ;
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3 A N ! :
[ 1 1 1 : : B
el B Do i & : ’
F150 33024 & wAINY » Lo . : = 150
33944 _ I Dvke Rock type / texture: ! ! ' ! ! | £
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& 1 1 1 ! - e
3503 SE AT LS, Dvk Rock type | texture: b 1 (146.80 2221.45mabh) ' 5
356.0- Cpheebaad Dyke under . Lo b : | =
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- N N ; :
L i 1 ! 1 ' i .
200 P P : : -200
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400 T b : §
4015 Co o ! :
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| 1 | 1 .
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...... I I 1 I
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The predicted three structural domains in the Toki Granite, Upper Highly Fractured Domain (UHFD), Lower Sparsely Fractured Domain (LSFD) and Low-angle Fracture Zone (LAFZ),
could not been identified distinctively by the existing definition (ie degree of fracture frequency of low-angle fractures) owing to strong alteration.

* Rock Quality:n (core recovery over 90% in 1m drilling)
TRQD:Rack Quality Designation; defined by the percentage of the sum of lengths of cores over 10cm in the whole core length in 1m drilling
*Rock Mass Classification:Degree of physical disintegration by weathering/alteration in 6 classes; roughly, A (very fresh), B (slightly weathered/altered), CH (weathered/altered except quartz), Cv (moderately weathered/altered),

CL (highly weathered/altered), D (extremely weathered/altered)
§ Weathering and Alteration: Degree of weathering and alteration; classification simplified from on-site core description manual (JNC, 2002)

Fig. 4.3.1-1-1

Overview of the 06MI02 borehole geological investigations
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Overview of the 06MI02 Geophysical Logging

Original : 4 April 2007, K. Abumi, K. Ishigaki
Coordinates x: -69,007.38, y: 6,451.41, z: 20.90

Eféﬂ'ﬁ%{fﬁé Geological Observations Fracture(BHTV) Geophysical logging
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Fig. 4.3.1-1-2  Overview of the 06MI02 borehole geophysical investigations
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Overview of the 06MIO3 On-site Core Description

Original : 4 April 2007, K. Abumi
Coordinates x: -69,037.62, y: 6,426.41, z: 9.90
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* Rock Quality:n (core recovery over 90% in 1m drilling)
TRQD:Rock Quality Designation; defined by the percentage of the sum of lengths of cores over 10cm in the whole core length in 1m drilling

CL (highly weathered/altered), D (extremely weathered/altered)
8 Weathering and Alteration: Degree of weathering and alteration; classification simplified from on-site core description manual (JNC, 2002)

*Rock Mass Classification:Degree of physical disintegration by weathering/alteration in 6 classes; roughly, A (very fresh), B (slightly weathered/altered), CH (weathered/altered except quartz), Cv (moderately weathered/altered),

Fig. 4.3.1-2-1

Overview of the 06MI03 borehole geological investigations
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. F 2 Original : 4 April 2007, K. Abumi, K. Ishigaki
Overview of the 06MI03 Geophysical Logging Coordinates x -69,037.62, y: 6.426.41, z: 9.90
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Fig. 4.3.1-2-2  Overview of the 06MI02 borehole geophysical investigations
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Fig. 4.4.1 Schematic view of hydraulic testing system
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PRriX Table4.4.1 |IZ/RT D TH 5,
@ KEREE - LA ER (PW), X7 7#ER (SW,SWS)
@ KIS - EAYE (PLSD
@i KENE LWIGE () 3004300 F) « EEHEAKRE (HW, HWS), Ei&EKaRER (RW,
RWS)
Table 4.4.1 Abbreviated test name and contents

Abbreviated

test name Contents
INF Packer Inflation
PSR Static Pressure Recovery (shut-in)
PW Pulse Withdrawal
Pl Pulse Injection
SI Slug Injection
SW Slug Withdrawal
SWS Pressure Recovery after Slug Withdrawal (shut-in)
HW Constant Head Withdrawal
HWS Pressure Recovery after Constant Head Withdrawal (shut-in)
HWR Pressure Recovery after Constant Head Withdrawal
DEF Packer Deflation

AT TREBROERMMIZEE L TIEL, AR—V P THNEKRFETHDL 2 HETDH L, ARiEE
7T TSR REEZHERT D ZEDTERWVWARELND S, Lo T, X7 7#lrE 3
THHGEIIEr Yy FEB m b R TTo7, 2d, mBAKMEZ AT HKABIZBWT, HKE
YRR EZE 2, —EENSEE T TOWKETRT 52 L nRERGEICE, RREEON
JCIZERIE L7e NV 7N ) — KR D X O IZiiHE U e ka2 i L7, £7-,
T OFRERIZIESL - T, BRI B A S0 L7z,

7B, FFEKGEMED 5L 0.1MPa R E O KESETIE 0K EEZ R ET D 720128k
R TERWTERBRBE CThHLEZEZ NS, LLaenn, SElOKERER CIamKkEst%
AE U, iR ZEE O FLNEL SV 7 2 8 LHL EENCERE L T b, Lo T, BkilBa Ehid 2729
WZ1E, MBRAKEREZIC B ALV T 2R AN LEKAR T2 A LT BT, SBRIXHE AR L2
KRB TEKRZBMG LTI S0 e, (EENMEMIZRVIFNERTH D, Fo, FHRBRAK
JFED S OERITZ THRBREROEFMENRE UK TT L2 L1225, £ 2 THAED BB IE L
RIRDT= DT —2HfG (FEAKXEOMES L OEKEOHE) THrZ 2 MEL, AKX
MR IEFEKEE Ch o 725 81E, 2V E CORIRMIKICI T 2 AR OB AKMEDME DI RAE
HONDZENHBHLTWDEHEDD, —fROLARGEFIZENTHREZ DEENRH Y, 1 OEEN
fEE 70, EAIEIC K D KBERER 2 FEhi 5 = & & L, B/KMEIIS U CERE F 72 X E SR ER,
27 7R, v AERE i LT,

RER IS X, JRALEICTES ORI & 2 ORI 7 2~ F (Derivative plot) % FHU»
THRUT—FZ2VTNEA LTHRT D LXK, FITORHE & 72 2 iR EE AL (Infinite
acting radial flow : IARF) 2EL TW\W5 2 EHFRTREIC L 22, BERAKMOREDFEL
W LB RO RE OMRIZE DT, &£A-—U 7 oOKERBRXE, Rk TFE%E %2 Table
4.4.2-1 B RV 4.4.2-2 (TR T,
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Table 4.4.2-1 Test sequence of 06MI02 borehole
Test No. Test i?rfg\éall)depth Test sequence
1 186.0~199.6 PSR-PI
2 199.6~209.6 PSR-SW-SWS-(HW-HWR)
3 197.5~270.3 INF-PSR-SW-SWS-DEF
4 970.3~305.7 INF-PSR-Pumping-PSR2(HWS)
-SW/SWS-PW1-PW2-DEF
5 305.7~321.9 INF-PSR-PW1-PW2-DEF
6 322.8~391.8 INF-PSR-SW-SWS-PW-DEF
7 391.8~406.1 INF-PSR-PW-cessation
8 391.8~528.0 INF-PSR-PW1-HW-HWS-PW2-DEF
9 424 .8~443.1 INF-PSR-PW1-SW-SWS-PW2-DEF
10 424.8~528.0 INF-PSR-PW1-HW-HWS-PW2-DEF
11 479.3~500.1 INF-PSR-HW-HWS-PW-DEF
12 501.0~528.0 INF-PSR-PW1_3-HW-HWS-DEF
Table 4.4.2-2 Test sequence of 06MI03 borehole
Test No. Test i?:t;\gll)depth Test sequence
1 197.0~228.0 INF-PSR-RW-RWS-DEF
2 230.2~268.0 INF-PSR-HW-HWS-DEF
3 261.2~288.0 INF-PSR-HW-HWS-DEF
4 288.2~315.0 INF-PSR-HW-HWS-HW-HWS-DEF
5 315.7~343.9 INF-PSR-HW-HWS-DEF
6 342.5~377.8 INF-PSR-PW1-HW-HWS-PW2-DEF
7 377.8~419.0 INF-PSR-PW1-RW-RWS-PW2-DEF
8 417.3~452.7 INF-PSR-PW1-RW-RWS-DEF
8-2 404.5~460.9 INF-PSR-PW1-RW-RWS-PW2-DEF
9 451.6~487.0 INF-PSR-PW1-HW-HWS-PW2-DEF
10 486.6~526.1 INF-PSR-PW1-HW-HWS-PW2-DEF
a-1 402.0~414.4 INF-PSR-PW1-RW-RWS-PW2-DEF
a-2 417.2~429.5 INF-PSR-PW1-HW-HWS-PW2-DEF
a-3 430.5~442.9 INF-PSR-PW1-RW-RWS-PW2-DEF
a-4 448.2~460.5 INF-PSR-PW1-HW-HWS-PW2-DEF
06MIO02 5 FLIZ DWW TIEAFE 12 /R OKEEER 2 Fhi L7z, 78— U > 7 LR fass 2 e g 2l

B LTI FLEED HAlE L o3 U RTE

AR A FE M L, BRBRIRFR] OO B oL K O LIS K 2 FLEEAR R ORI S5 D 72, 1
ZRE, T)E‘ﬁ' HICH BEREARDPHER SN o722 2 s, FARRBRIT VA « 2T 75
&L, HAKPED %%Lf_l:?'ﬁ“(iﬁr BRI D & & BT

Fht u‘_o 728, No.7 XEIE/ Ny I —EDIRENED =728

EDFENZ 2 D, £ O & D R EFTA S S KA T
BRALIE OO ALEEIR UL OB L 2 TE D720 8ET 5720, ABRIXH % 70~130m F2EIC
PEEE 500m LAV

, Bk EKEE= &)/7%
Eﬁ%ﬁ% Fiik L7, £7=, No.1,
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No.2 KFHZ DWW TIXFL A D OFRBRFEFEE N ER N2 &, DlicBNW T A F 72 FEi LTz
ZEMD, VU TRy =L LT, BHIY — LA TH D BOP & WA A LG
L7,

06MI03 5 FLIZ DWW TIXEFE 16 MO KBERER 2 FEhi L7z, Y404 30m Il f5: | 2K BREAER 2
T+ 2 TETHo72D, R—V 2 THORBEDOERIEN DR, D OBHE IR EKNAE T T
WA, BB R A B LU CIRHI 2k L, R—V > ZfLIREIR I, 2~4 X TOKERER (4%
XM&EIT 26~42m) Zidfke L TITo7c, £72, A THRICHER LB T v — A — 2 )8 Tilt
HAREEBKETH D Z & RN ST 402~460m D 4 K] (a-1~a-4 XfH) T,
I IKFRBR 21T o 72, KT T, &2 CORMBTHEANHR SN Z &b EEEAR
Bra iR s U, BERBEAKPIHER I/ No.1l, No.7, No.8, No.8-2, a-1, a-3 XM TIX, TEit
EEAKERER 2 i L7z, £7o, MEHIICARMES 2 ORA PR S 72 No.6 KR LUEIZ DWW T
%, AKERRBR T O T 2 OFAARILOHE & A DR R T TR BROREOREE B E L
7oV AEER (PW) %580 L7z, 7235, No.8 K CIEaBR B 723 o 1 — 31 X2 GRER
XL ETFRBOERE 20 L7ciiE) BHEINLIT —FBE6NT &b, B Tr
v (LB AR E LTz BT No.8-2 XMz FEhi L=, > 7T, No.8 KHORERARIZSH
e L7z, £72, No.1l KEIZOWTIE, BMBRFIEHRE NSO HERNT &, REDFEKDHER S
Nz &0n, PASERE L L CRENY — LA THD BOP &V, MBREEZ6H L Tt
1178 o 7,

4. 4. 2 B

PLFIZ, MAR—Y v 7L TFEM LKA OR R4 R, ¥, mA—Y o ZHoKHE, K
B ATIRKIL Fig. 447220 &, Fiz, BROME 2 IZEHT — % 2507,
(1)06M102 5. (FE3iLyn)

IR DR R A Fig. 4.4.212, AKEEEERFE R % Table 4.4.3 KUY, Fig. 4.4.31T77,
06MI02 5L ClE, R—V » ZHOFLEERWETI TH - 7= 2 LD, IEERE LT THRER 390m
FCHEEREZ B E LT b A T — U VT RMA LTERICIH M ST, REK) 390mLL
BOTF—H1L, TRTHr—  TROREM L 72> TWb, £72, K 390m LIETH, "No.2”
E7No.3" 1%, THENIEEE 425m LV 464m £ THET Lo v FNZ @R L7ZHEIE/E & 72> T
W5, ALK OMBERE RS, RE 510m LUE (K OFRERAILIE) CIRE AR OE(L3FE
HDHND T END, EE 510m (HTIZKAS L7 5T KOWMARBGFEET D EEZXLND,
RBEERER S R IZ Wi, Hiac KT A L L, L AikBR, A 7 73 Bk ClX Hvorslev
EF 7213 Cooper 1, EJEEAKRERTIE Jacob-Lohman {EIZ X A& 1T7H> 2 & & L-, 77,
27 TRERC BT 530 7 FAgHE O RIERER K O, EEEAKRER O [BEHER Tl Agarwal 1512 X
LT 21TO 2L & LT, E 512, No.1~No.4 X[ (FE 186~306m) (2D TIXaBRREM 23
TR TE oo 2 &, BAMHANZ LD AX U ORENREINT-Z s, Hmlilck s
FRATRE RN EAE A R S WA REME N B B, £ 72, AR T OBLEH S ITMET RO SMA DS
DFEKMZERDD Z ENEE LD, Lo T, MIssMIOMS SO KRS, TRk, M
BUKIEZHEE T S 72012, HARBRA#ET Y 7 K T % nSIGHT % VT, SHIRWISHOART 2 i
S9ER 2 NAGERR, U A MU S Lo Ry FETIL (R—V o 720 2 B R
BB E AT DEENFET D EANE LTZET V) I X DT 2 5k L7z,

AR—VU > ZF.TliE No.2 KM (EEE 200~210m) KT No.10 X[ (EEH) 430m) LIETH
KARH 108m/s A — & — (BAKELRE 106m2/s~10"m2/s F— % —) O LB & O F A ME D HERR
ENTHLOD, ZOMIKE TIZEARE 1010m/s 4 — 2 —LU T OIEEAMEZ R FER L o7,
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KELERER OFEFIL, K EEE A O WBH I L DM RN R —Y > Z IS - TERE
430m FHTE THAM L TWD—HT, HRE 430m (U 2 5L U Z LR TIEEEAO A - AA55 0 Ve
MEDART DR DL E R —B L T\ 5,

BRI TIRE DR R D IZ20m < R A A Z R~ L TH Y, &HO No.1 X[ (RE 186~
200m) TIEARNMAZEHFEIE T 160mbgl TH D DIZxi L, KIFEHO No.12 KR (EE 501~
528m) CIIARNAE E AR AE CTHASNIHL L W HE W) T0mbgl TH D Z L #HER LT,

F7-, No.l X (BRI 186~200m) TiX, MFHHDIEN Y ZHEET D202, a KT v B
TTILONMIGEER (MEF5H0) D2 Rk & Ui 2 £l L7-F5 58, 2.2m & OfRE2157,
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Fig. 4.4.2 Result of temperature and X-Y calliper logging (06MI02 borehole)
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Table 4.4.3 Result of hydraulic tests (06MI02 borehole)

Drilling Test interval Interval 2 . . .
campaian (mbGL) lenath(m) km/s) | T(m%/s} | 551 /m) | Head{mbGL} |Hydraulic test for analysis | Analytical proceader
1 186.0 199.6 13.6 2.1E-11 | 29E-10 | 21E07 159.6 Pl nEIGHT
2 199.6 209.6 10.0 9.0E08 | 9.0E07 | 1.0E05 130.0 S SIS —HW HWR nSIGHT
3 197.5 270.3 72.8 2.3E-11 | 1.7E09 | 6.3E05 127.5 SWASING NSIGHT
4 270.3 305.7 35.4 5.7E-11 | 2.0E-09 | 2.8E-09 119.4 SWS1 -SWS2-PW1 -2 NSIGHT
5 306.7 321.9 16.2 8.8E12 | 14E-10 | 4.4E07 743 P Cooper
] 322.8 391.8 €9.0 6.0E-10 | 41E08 | 1.3E08 86.2 SWE Cooper
8 391.8 528.0 136.2 1.0E08 | 14E-06 | 2TE-09 63.8 Hisy Jacoh Loman
9 424.8 443.1 18.3 1.8E-11 | 3.2E-10 | 9.4E-06 96.1 SWS Agarwal
10 424.8 528.0 103.2 1.3E08 | 1.4E-06 | 6.8E-09 61.7 HvS Agarwal
11 479.3 500.1 20.8 5.3E08 | 1.1E06 1.E-12 €9.9 HiwS Agarwal
12 501.0 528.0 27.0 3.9E08 | 1.1E-06 1.E-12 69.9 HiwS Agarwal
180 180 180
| | |
230 230 230
280 280 | 280 |
| |
330 330 330
€ 2a0 E s £ 250
420 I 430 I 430 I
450 90 ‘ | 450 |
530 530 I 50
ToE-1e 1.0E-10 1.0E-08 1.0E-06 1.0E-04 1.0E-13 1.0E-11 1.0E-09 1.0E-07 1.0E-05 40 w0 & oo 120 140 1eo
Timdss) K(m/s) He adimasL)

Fig. 4.4.3 Results of hydraulic tests (06MI02 borehole)

(2) 06MIO3 BFl. (¥rkiiin)

TG 01— A — X RJEfE R & Fig. 4.4.412, KHEEERTE S 4 Table 4.4.4 )2 ' Fig. 4.4.5 12~k 7,

TG 7 10— A — H [ TTRE 229m LIEDHEKEEDOE A L F o ZHiETERmLTBY, A5F 15 H
FTDOKRAB S 2Rt U, FRIZ, EREE 229m DLy, TRJE 400m 725 450m {3 THAEE 72K 4 6 A3
WTET,

ARERFRER AL BT HE DS S KB T XA =X OF T, BRI KT 25K L L, EEEAKRER
TlX Jacob-Lohman %, EWi &5 /K8 Tl Jacob-Cooper EIC L DT 2175 Z L &L, EE
KRR, BRI % OBIERER Tl Agarwal IEIC L 5T 2175 2 L & LTz,

2L ARERClE Hvorslev £ F 7213 Cooper IEDFENT 21T 9 & & ©IZ, Bl L7 18TFH A DTFAE
DOF A RS 5 72 DIZJEMEZ (compressibility) OHEEZTT->7- (Table 4.4.5), HiE Xz
JEfERI, BERRME (10104 —&—) (2L 1 HTRRERE VA, Ol MIZ-1 5L CHEME L=
KEFRBR CHEONZEEFRBREDOLD 2THD Z b, MBRBIERICE W TRERXE I T 2 1%
EEAETELR DT E2 NS, EHIT, RBRATE CHLEREBOMEIIMA—H L TW\5 =
Enn, BEBPICEBWTOLBE R T AORAEITIES, WFEE LU 728G T ARSI S 2 52
IThaneEx bbb,

06MI03 5L Tl 06MI02 5 fL & thie 32 & AT B ARMED = <, FFIZ No.1 XRH] (RE 197
~228m) LI, No.8-2~No.9 X[ (B 404~487m) {FITDFEKEEIE 106m/s~10"m/s (F
KEREL 104m2/s~105m2/s A—%—) TH Y, BHAKREDOEVKLELNHFEL TND EE LR
Bo ZHHOEBEKEBIEANR L7 0 — XA — X RE BRI SN T-BE KA LOME &S
LTW5, 20955, Nol KM (BE 197~228m) LIEIL LAFZ FIZALE L TRBY, HENS
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AT O @B RIEEL AT 2K DIFEPHER SN TN D,

AR /K E 13K A S il THEAR 110~120mbgl F2E O# K ES A Tdh - 77,

Velocity (m/min) Velocity (m/min)
0 5 10 15 20 25 30 0 5 10 15 20
190 190 ' ' '
j Cementing zone _\
210
—— 2075~2169 240 3
281—
230 290
08—
g 3
250
2 £ 340 34533539
£ £
g 270 o
S 2 380
> 2820
290 430 4051454 .0
307.9~311.0 ;
310 480
_/2 5194~-524 5
330
530
350 580
(a) Before cementing (b) After cementing
Fig. 4.4.4 Results of electro-magnetic flow meter logging (06MI03 borehole)
Table 4.4.4 Result of hydraulic tests (06MI03 borehole)
Drilling Test interval Interval ki{m/ s} {m?/s} | s5(1/m} | Head{mbGL) Hydraulic Test Analytical proceader
campaign (mbGL) length{m) Tim'/s
1 197.0 | 2280 310 6.4E06 | 2.0ED4 | 15E07 89.0 RING Agarwal
2 2302 | 268.0 37.8 35E-08 | 1.3E06 | 1.E-12 833 Hws Agarwal
3 2612 | 288.0 269 25E-08 | 66E07 | 1.E-12 89.4 Hv Jacok_Loman
4 2882 | 315.0 269 1.2E08 | 3.2E07 | 2.6E-05 87.7 Hvy Jacoh_Loman
5 3157 | 3439 28.2 2.7E09 | 76E08 | 1.6E-10 84.0 Hvy Jacoh_Loman
6 3425 | 3778 35.4 4BE08 | 16E-06 | 9.1E07 79.3 HS Agarwal
7 377.8 | 419.0 412 2.1E07 | 84E-06 | 7.0E-06 79.2 Ri Jacoh
8 4173 | 4527 35.4 5.1E07 | 1.8E-05 - 80.3 RINS Agawal
8-2 4045 | 4609 56.4 4.1E07 | 2.3E-05 | 1.0E-05 80.4 Rit Jacoh
] 4516 | 4870 35.4 57E07 | 20E05 | 1.E-12 80.9 HS Agawal
10 4866 | 526.0 39.4 7.5E-08 | 3.0E-06 | 2.6E-07 80.1 Hws Agawal
al 4020 | 4144 12.4 6.4E07 | T9E06 | 1.2E05 80.8 RING Agwel
a2 4172 | 4295 124 16E-06 | 20E05 | 1.E-12 81.1 Hws Agawal
a3 4305 | 4429 12.4 2.3E06 | 29E05 | 9.9E-11 81.0 RIS Agawel
a4 4482 | 4605 12.4 2.3E07 | 2.8E06 | 1.5E-11 80.9 Hws Agawal

Drilling campaign No.8 is Referential data
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mbGL
mbiEL
mbGL

1.0E-12 1.0E-10 1 NE-D2 1 0E-06 1 0E-04 1.0E-13 1.0E-11 1 nE-D9 1.0E-07 1 0E-05 40 50 80 100 120 140
Tim*/s) kim/s) HeadimaSL)

Fig. 4.4.5 Result of hydraulic tests (06MI03)

Table 4.4.5 Compressibility of 06MI03 borehole

Compressibility(m*/Pa) 3
Test No. Theoretical compressibility(m~/Pa)
Before testing After testing

6 8.16x107"° 7.49x107° 2.71x107°

7 6.93x107° 8.49x107° 3.12x107

8 2.19x107° - 3.05x107"

8-2 1.27x10® 7.59x10° 4.10x10™"°

9 7.29x107"° 7.34x107"° 3.20x107"°

10 1.10x107° 1.53x10° 3.51x107"°

a-1 1.85x10° 1.58x107° 1.76x107"°

a-2 6.62x107"° 3.05x107"° 1.83x107"°

a-3 2.57x10° 2.17x10° 1.88x107°

a-4 6.42x107"° 4.77x10™° 1.96x107°

4. 4. 3 ER

B KEDAT IOV T, 06MI02 S FL CITIRENRL 72 DI Lz o CTEL 72 2\ 2R Lz
m, R—=U T ERMEBEKETHDLZ EE2BET DL, 4REIOKEHEREBRM M CIEMBKEN
BETHIZE-S>TRLT, B ORI & & HITKEIXE HIZ ERT 2 NN H 5, Z OfEFRIT
nSIGHT % AW 7= 4IHIBKEOHEEICB WD TELN RN FZIME L D b @02 & LA
ThHD (k2 2M), —J5T, 06MI03 5L ClIANAZ H A 1fﬁm1w~m%mg@ﬁ@%
KIEGAATH Y, 06MI02 HFLOEIHRIZHEARD EARWHBKIEE R Lz, 2L, HRSEHUIC
I ZEHTE O IEENC WL TORKIFIER TFTRAELCL TCWBHERTHL EEEZBND, £,
Fig4.4.6-1~4 |\ZRTHFEHLEEL OFR — U > 7 FLCRLI S A7z BBRK R, ENEHTR VIS T
HIREKMEZH LT 2555 (BrkE) ORI ALES 5 DH-2 5L, MSB-3 57l (B#HL)
OV (Ll AR R B LG L, #ROZHLOE] - JHEICHE O RZ2KEISEDNHERTEH0
WZxt L, [AIWTE O RN ALE 35 MSB-3 Ao (BIHRE, ARRE) X0, MSB-1
FALTIEMNLE T O] « FRAEICHE ) KESE TR TE T, EVINVOREEZHA T, KIE
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Eroken lines show the activities of the 06MI03 borehole.
Fig. 4.4.6-1 Monitoring results around MIU site (MSB-1 borehole)
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Broken lines show the activities of the 06MI03 borehole

Fig. 4.4.6-2 Monitoring results around MIU site (05ME-06 borehole)
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Broken lines show the activities of the 06MI03 borehole .
Fig. 4.4.6-3 Monitoring results around MIU site (MSB-3 borehole)
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Broken lines show the activities of the 06MI03 borehole .

Fig. 4.4.6-4 Monitoring results around MIU site (DH-2 borehole)
ISEDBEMNRKE S e D 2 ENMER Sz, £72, 05ME06 5L Tix (Fig.4.4.6-), 06MI02 %
L TO—EBIEZR, LT 06MI03 SFLTOHH] « FEIZHE O KERISPHER SN TND Z LD,

RIFLIZ SR W OWT I IALE 3 5 Al REMES RIR S LD,
INHDZ END, ENHIRWICOMT DG 205 WilgiX, HFTHT HED oK E) 2
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Bl 2 EHEREETHD LB DND,

4. 4. 4
A Bl KBRS NE, HKEREE T CHEME L 72V ORI RTHE TH - 72 2 LB LU T OHEGH
AT LINTET,

(1) HABREEIZDOWNT

@1ER DFBRIEE FLINE O E i T 5, KIEEH A ALV T 2R —U v ZFLNICELE L,
BEAKIEZFIH LB « BV &R i rleE /i a & Lz, ZAuUc kv, 3REREEE FLINES
PR DK R BAZ X 2B IS E (RF I OB RCR ) O R 4 BlEEd 5 Z E N TE 72,

@5 /KT - JEKED B EHEIERE 2 M+ 5 Z L N TE Do o 1 O KB BREF O EJE - T
BHl#EE FECEL7Z, 202 &2k, KERBRIEOBIGIELEIEME 70 0 B o E
EBOWINC 72N 5T, BGEEORM, KOL Y MEO/mWRBRT — % 28T 5729,
INEHORE S AT AL UCEREF ILE & A BhflEEE OB NHETH 5,

@ L D KHEERER-OW AR W T, MBREEO Ny I —ORF%F L LT BOP #fEHL, B
U 7R RS SR A 150 2 L N T E T2, KR T CIERBRXEN B 0K E & bIZ, LA
DK EMGIT 5 Z & MEERE B, KORBRT — 2 OnER EOBANGEETHL, i
BRIE OO FL 1 PHERMERE & L C BOP ZEBANICIEH 2 Z LA CTh o7,

@G KEREE T CIIRBREEDOFE LN 0T oK +m10 & DR D 5H, FrIT, KEH
KPAELTTWDEGEIE, BAKIZE2RBIEEOM L LIFIC L 2FENBET HAER1H 5,
AREBEEOBEITS & L0, EEOFBERICR =Y > ZHLNDOE S 2 K31 2 i3 5
WD B

Q@06MI02 5 LD L S ITBEAKMENME S BAKRENDRNGE TIX, EE - B s RN EH ¢ X
Tz, 27 TRER, SV ARBREEE LR BREEOR P EETH DL, LN LD,
BEKENEWSRIETA T 7R BR A £ 5 7-D120%, KNFHIO -0 DEKE 2L H S5
VERH Y (AEIORERTIX 100m BREOKENLETH-72), £, BKRENOKAHE
R L MR D2 L ER H D,

(2) RERAEIZTONT

@ /KELZFM LI-ABEIORBRIZOWTIE, EFE - EftE&nBR TIIENZLOREMMy 7 7 >
I (Drivative plot) (2 X 0 & BRBHAR, ke, & TOHWEITS 2 & T, ZEMIZ, 7o, b
B O EORER N I T & 72,

Q@06MIO3 Z-FLIZH L NT-IEIEN A DWEEEIZ SOV TIE, RERFIH% TOSLARBNLELNLD
JERERZ T2 2 & CHADEBORELZHIET 52 LN TH D, S EIOKIEHET
I ADEBENBENDEORENT —ZPHoNT-EBZTWDER, RKIZ, HBRATHE TOEHM
FIZREEWR R ONTGAITIE, —E Ny I —%2IE L CRERXBINO B A & iR 5
LB, INERKEAETORBREFEMTHZLICLY, HAODEEOVRNT — X NS
T&EHLEEEZLND,
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Overview of the 06MI02 Hydrogeological and Hydrogeochemical Description

Original : 4 April 2007, T. Watanabe
Coordinates x: -69,007.38, y: 6,451.41, z: 20.90

Geological ; ; Borehole ; ; : ;
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Legends about geological columns are same as " On-site Core Description ™.
Fig. 4.4.7-1 Overview of the 06MI02 borehole hydrogeological and hydrogeochemical investigations
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: = . P Original : 4 April 2007, T. Watanabe
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Legends about geological columns are same as “ On-site Core Description "

Fig.4.4.7-2 Overview of the 06MI0O3 borehole hydrogeological and hydrogeochemical investigations
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4. 5 HEKELERIERE
4. 5. 1 EBEABE

HERAL A TIE, 06MI02 4L K TN 06MI03 SFLO M FLIZ I T, KERGBRIG OB /K % F
ALT, MiFAKBRKHEEZITY Z & & Lin, £72, HMTKBKEHIAGEY A &2 5 e 7EIC X0
BEL, BWETAFTORSICONTEEDITEERTHZ & & Lz,

A FRFAEDOREO MEEH L LT, AN T 2 HHITEAK K O AT 25 B A 2 HEHI
U B —KERRE LT 217, JEHNC X 2 H Fk~D15Y % EBIICFHE 5 72 D D=
LT bl L, HIEKIZIE, NUFULAOGHRERICHT2HELZE L, RIEHOEK
U7 (WR-7: 167TmbGL) 7 HEH L7z FAKZFIH Uiz, BRIEEICRIT 2 MEEHE LT
1%, BKRETOFARPEKHRIC pH, WFRERIRE, BeEcEN, EXUREESEOYI LT /T X
— X OEHIE 2 £ L, WERBRENEa THY, o, BGETEMNOREHENLZE L
L EMER LRI, T KERIT D2 & & Lz, MEMLS T A — 2 JIEMHE (in-situ #1:5Y
Troll9000) (Z2OWTIE, MIEMIIKIENER(ZTT S Z & & L7z, Table 4.5.1 )21 Table 4.5.2 |Z4%
N—V > T OB I QAT T ABREUX [ &2 7~ 1,

Table 4.5.1 groundwater and dissolved gasses sampling interval in 06MI02 borehole

Intervals Depth (mabh) Depth (mbGL) Groundwater sa_mpling Dilssolved gas
TOD Bottom TOD Bottom and analysis sampling and analysis
1 6.0 19.6 186.0 199.6
2 19.6 29.6 199.6 209.6
3 17.5 90.3 197.5 270.3
4 90.3 125.7 270.3 305.7
5 125.7 141.9 305.7 321.9
6 142.8 211.8 322.8 391.8
8 211.8 348.0 391.8 528.0
9 244.8 263.1 424.8 4431
10 244.8 348.0 424.8 528.0
11 299.3 320.1 479.3 500.1 [ ] [ ]
12 321.0 348.0 501.0 528.0 [ ] [ ]

Table 4.5.2 groundwater and dissolved gasses sampling interval in 06MI03 borehole

Intervals Depth (mabh) Depth (mbGL) Groundwater sampling Dissolved gas
Top Bottom Top Bottom and analysis sampling and analysis

1 6.0 16.8 197.0 207.8 X x

2 39.2 77.0 230.2 268.0 X X

3 70.2 97.0 261.2 288.0 X X

4 97.2 124.0 288.2 315.0 X x

5 124.7 152.9 315.7 343.9

6 151.5 186.8 3425 377.8 X X

7 186.8 228.0 377.8 419.0 X X
8-2 213.5 269.9 404.5 460.9 X X

9 260.2 296.0 451.2 487.0 X x

10 295.6 335.0 486.6 526.1 X X

(1) 06M102 5% (FEirtn)

06MI02 5 fLIZH\NTIXBER D@ » JeKH &2 Fhi L7z 2 & O3 7Bk &35 B Av7e o
T EnD, BAKOMEEMAETE RV EHE L, KERBERFICS N THIEEAEDXET
BOKIESEA T L7eh-7=, LL, No.1l LT No.12 X[ (GEE 497~528m) D /KHE R IF
IZBWTIE, 072K EN RIAD =72 2 FATIZB W CEK &2 3206 L 7=,
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(2) 06MIO3 BFL (HE&ZILIT)

06MI03 5 LI\ TiE, KRB & T, Table 4.5.2 (23T CTOERKRA K ONEIEN
ADEEZFH LT, BOKOBIZIE, BT « RIEESRGET COMBEYLFERT A —FDE=2Y
T ERMT 5701, Fig.d.5.1 IR LT2EE A2 VT, MBYLT 3T 2 — & OHIE K Ok % 5
B U7z, XM 1 GREE 197~208m) 22\ TiE, KEDOHEANEL, BEblct A F 7tk d
TEAIMEIRIR T SN D AN H o 72720, KEHREBRO D DOPAES AT LA SR
BB ZE LTz, TDOd, MEULFE T A — X IREIBCREECORE L IroT, Tz,
X5 (R 288~3156m) TiXHRB/KENRIAEN N7 Z LD, TR EOFIKEZ S
L CEKEFEM L 2o T,

Flow rate meter| | Data logger

Shut-in valve (X Normal sampling line

Troll 9000
(pH, Eh, EC, DO, Temp.)

Pressured sampling line

Fig. 4.5.1 Schematic view of groundwater sampling equipment

MELS R T A= ZPIEIZON T, H¥YTE L TOIZRIEMES D, RIERHIZIEME 72 2 R
THOO, WEPICHEENRKE S EBT 5720, s —4% & LTHOMBMES 3T A —Z |
TSRS (RS RLERTRL W-22XD) A 0FF L7-, W-22XD [l EMEREIMEW 72012, #ESRMETO
PEFFRE T, FHO7 v —k L2 W T LT T XA —F2 ORIEEIT -T2,

VEATFH ADOBEUIE SN T KIS DIEGFH AT A ST, TAI=T LNy T2k -T
ﬁx%ﬁﬁbk.@g45% ARFETIE, WA LT AEICHT D F/AKEDIHEE TE 720

, PR CTOM IR OEF T ARELZERT HZ LIXTERNVL DD, EFETADFE
*E%TETE?“ét&w)ﬂz@/%ﬁ&%%LEO)HEUJX'? BILIHEGEWETHZ LITFRETHD, 2
NSO, 14C 12 L D FAFERHE A ORBHZ W T, BUBICRBW TRELZEET H1EEE
i L7,

Aluminum bag

Groundwater out Groundwater in

Fig. 4.5.2 Schematic view of dissolved gas sampling equipment
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4. 5. 2 #ER

HAR—U T ILOKE, KEREHERKICOWTIX Fig. 4.4.7 22O Z &,

(1) 06MI02 5. (FEirdn)

06MI02 BFL7 HERE L 72 FK 2 x5 & L= o#TiE % Table 4.5.3 (2R3, YELF T 2
— 2 OWPERERD B, WHIKIZ L DTEY0RR & OFEMOEENKE <, REOMENIEFIC
BNWEBZONDZ END, SEIOSHOFRERIIBEHEE LTHEI 2 &L L, UBDOBEOHE
DOTFHENZHBITDERE LTHHIHW W & & LT,

(2) 06MIO3 BFL (HE&ZILIT)

06MI03 5L HERIR L 7o i K 2565 & LAk F ot SR 4 Table 4.5.3 12, LD T
PEKFICHIE LB LS R T A — 2 OfER % Figd.5.3 (T, F7-, ERBEERUETEE OOHE
% Table 4.5.4 |Z/RT, 7235, TRENASF &2 &L L7ofER, MLECEMICOVWTE, 7—%
MDA ZET D FE TRl ZfkE T2 2 LAk olced, BBEE L THI Z & LT
%o KEITRAKAZHE L T Na-Cl BLOKE 2R3, ClREE IR & 22 B4~ L, Ca, Na,
B 72 EOBEAFR X CLIREE & Ffnny 2 fgim 2=,

Table 4.5.5 & O* Fig.4.5.4 IZ RN HT OFERZRT, Fig.4.5.4 (T LT-fEFE M OUKEFRIR
SIBTORE R TIL, SRIOFE T L - FADORER, KKTHHZLE2RLTWS, 77,
N F T AOHBHFERNSIT 4 KBNS Y Fuanmtish s (Fig. 4.5.5),

Table 4.5.6 (217 H AT ORERZ R~ T, FEHR OBELET Ay & LTSRS M S vTn
L0, FlEHEK R OBE LT A —ZJIEIC K DIRFIRBREOHEREN Yo THDHZ &
,%fﬁxﬁﬂ%@ﬁ@kﬁ*;é%°T%é&%x%ﬂé AT ARGy DRFATA B T
ALEFRTHY, ZOM, MED ZFLKFE, ~VTLRRT LIRS TN D,
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Fig 4.5.3 Variations in groundwater chemistry with depth
Table 4.5.5 Isotopic composition of groundwater
nterval Depth (mabh) Depth (mbGL) d"®0svow dDsmow H®
Top Bottom Top Bottom %o %o T.U.
1 6.0 16.8 197.0 207.8 -8.8 -57.8 0.4+0.2
2 39.2 77.0 230.2 268.0 -8.8 -58.8 0.6+0.2
3 70.2 97.0 261.2 288.0 95 -60.6 N.D.
4 97.2 124.0 288.2 315.0 -9.5 -63.6 N.D.
6 151.5 186.8 342.5 377.8 94 -63.1 N.D.
7 186.8 228.0 377.8 419.0 94 -60.7 0.51£0.2
8-2 213.5 269.9 404.5 460.9 94 -62.2 N.D.
9 260.2 296.0 451.2 487.0 -9.3 -62.6 0.71£0.2
10 295.6 335.0 486.6 526.1 -9.5 -61.5 N.D.
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Fig. 4.5.4 Hydrogen and Oxygen stable isotopes
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Fig. 4.5.5 Oxygen, hydrogen and Tritium isotope plot with depth
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Table 4.5.6 Dissolved gas composition

Intervals Depth (mabh) Depth (mbGL) N, [ CHy | Hp O, CO | CO; | He Ar H,S others
Top Bottom Top Bottom % % % % % % % % % %
1 6.0 16.8 197.0 207.8 | NM. | NNM. | NM. | N.M. N.M. N.M. | N.M. | N.M. N.M. N.M.
2 39.2 77.0 230.2 268.0 | 77.5| 5.2|<0.01| 16.5 |[<0.0001| 0.06] 0.1] 0.9| <0.00002 -0.3
3 70.2 97.0 261.2 288.0 | NNM. | N.M. [ N.M. | N.M. N.M. N.M. | N.M. | N.M. N.M. N.M.
4 97.2 124.0 288.2 315.0 | NM. | NM. [ NNM. | N.M. N.M. N.M. | NM. | N.M. N.M. N.M.
6 151.5 186.8 3425 377.8 | NM. | NM. [ NNM. | N.M. | N.M. N.M. | N.M. | N.M. N.M. N.M.
7 186.8 228.0 377.8 419.0 | 76.1] 21.3|<0.01| 1.3 |<0.0001| 0.07[ 0.2| 0.6[ <0.00002 04
8-2 213.5 269.9 404.5 460.9 | 76.3] 21.3|<0.01| 2.0 |[<0.0001| 0.08] 0.2] 0.6] <0.00002 -0.5
9 260.2 296.0 451.2 487.0 | 75.8| 21.4|<0.01| 2.2 |[<0.0001] 0.06] 0.2] 0.6] <0.00002 -0.3
10 295.6 335.0 486.6 526.1 | 77.5| 11.5(<0.01[ 10.8 [<0.0001] 0.2| 0.03] 0.7] <0.00002 -0.7
4. 5. 3 ET

(1) 3R 500m £ TOHT/KOMIRLHFE GRIBRAEIER)

SEOFPFHERERIZBNT, 7y R RORYFRLRSREEEWE D, 2o LB E 2 8k
THRRIIE SN TV, < OOWTRERIZER FIRMELL T TH D2, = v 7 /Ui o0 TIEX
M1, 8, 4l THRIHEN TS, fERETICHMENRDE LTy FAREEND 2 &0
HITEY O, Sl SN-=y 7 E, K-SAKNZE VIEREFPOEHR LD TH S
EEZILND,

INODOFERNS, EE 500m £ TOHI T /KICBWT, 7 vHBE KON 7 HELS OB ELUEE H
D, TNENOFEMEEZHE 2 5 AlREENMERWNZ EDRBH LI 5T,

fini, 7 vFEXRORTREIZONTIE, ETORMICHWTEREEEFELBEZ DFR L 72> T
e TNETOREBICLY, 7vRITEE L L HITWDERZRL, &Y RIFEINE N 278732
EBRBHLNE STV D, ARIOPFEERICBNTY, #RFEBEOMEN 27T GEIZ WL
6.3 M), D78, 7vEROFRTRIZONTIE, A% bHKD T8 0P EEARHALER A Y3 L
5,

(2) R 500m £ TOHTKDHBRLZ4F M (REBEELEIFEE LSY)

SEIOREFERTIE, AN Na-ClETHY, FEREGFRTTHLT NI UL, Iy
LR OMSEAL DB A A AR, REL & HITWINT 252 LB LNIR o7z, 1 BEREOFHA
WRFERE TN TE S WZAFFETIE 9, BFFERTEL DL A H O AKEIZ2W T, Na-Cl o K THh
0, REEE & BT A A AREEI L, RER 600m LARIZIBWTIE, kA A4 v DO
FEVZXE T DHEMENEL 72D ZEDRINTND, £io, BFE, KFOREFRNEHKL, Z0
TREE 2 BE (A M 2N U, 38 CIERKEE IR O FaPH 2 7R3 DIkt LT, TRES TRk A A4 iR
ORI E & HIHEKORERMAEMEBIZES P ERT, ZhbOfREikT 5 &,
06MI03 5L HERHR L7z #t FoKIZ, 25 1 BB O AEMITHRE RIS S v Tn b DA 4
TR DR Na-Cl AH FOKIZEZ Y L, IR IR PRI DWW CTIER D 1 Bz 31 234
RPN TH D, D=0, WFFEHHEEICIT DT 500m £ TOHE T /KD HIER L7
1%, TREE & & BITRITHAL A A L REDRHINT 5 RAKEROHM TFARKEF S Z LN TE D,
F7o, MITKPOELET AIZHONTE, REBSGICE DT A SERRL 7272918, EREX
BFOILTWRY, 2D, 1T AREDWREMRIFIEICOWTIARTH 503, A ¥ &2 FEK
ET DA AOMERIE, FEREIZB O THRZZITRD N TE 5T, WE 500m £ TOREGH A
DEREIFEIA X THDHEEZLND,

(3) HEEFAE

06MI03 SHLIZEB WV Tid, X 1 (FRE 197~208m), XM 2 (R 229~268m), XM 7 (&
JE 378~419m) M OMX[H 9 (REE 451~48Tm) 7226 MU FU AR Sz, MU F U LT
WK 12 L IEFITE S, HTKRMN ORI SNIZGEICE, £ O F KO R 2354
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K T D Z L &ERT, TEROPETHEE 300m # 2 AIEEN ORI LI F/KIZEHBWT, RV
F UL ST, Y F T AR ST KBEIZRE W T, RIEO X 9 1TRE 451m
2D 486m TH Y, DX D RIEEICHEET 2 - N KON L WD DIE, HEROH
TRERTITRD LN TV RY, ZORKFELTIE, 1) M6 N FouLzgiei K (b
L <IEHIRIK) 12X D155, 2) HFRE ITIEET 2B O WHE T KO R~ B
B0, NEET b5, DICHOWTIE, #HIFEISEWHTAD b U F 7 LR ZIEROFER 72>
5 2T.U. & L, E 500m fHTIZB T AJFALEOH FKIZIE N Y F 7 ARG ENTWRW ERE
9% &, 0.6T.U. 2R L72IXH 7 OHUFKIE, SKEERD 26%D1HY %=1 TnvD GUEHH @ 25%
WNFNLE TRVWKTH D) Z L7 D, 06MI03 SFLITTEACRIE COMEIZ - 7272012, RIL
72 YRR FE D HT s & B IRHIKIC £ D155, RO LR, ZD1=, FEHD 25%735 5
TV ATREME I TRV, 22OV TIE, MRV b U F 7 A &G Tl F/KASE I
B LIS A28 0T, BB D 25%D M KNS HIZNT < O F/KICEBR SN TV D LERD
Do 12120, AFROTIRE OSHHERIE, HENLDOR—) 7 I 2 HOVZRE THE O R R
LECAHITH 0, H1FEIT < OVEIERL T AV VT KSR A L 72 ATREME IR, A Rl #E I,
BAEHTH O 14C & AW TZAERHNE OFE R0, MBS K OVKEIA 2 BH L <, 5% om
FERECTH B,

4. 5. 4 %N

(1) KEDH

06MI03 57> 5 s L7l FAKDALZHT Clk, (kA 4>, T R U U AL A7 D5y
HHED, SPOMBEERE L BRARDHERNEONZT-0, HEROT-OOFZ2EE L=, £0D
% Fig. 4.5.6 [Z3 9, BN IEREHREREZ 2008 ) # > 7 ICEBRILLTZ, Ny 7 7 v 7HR
k2 I CTE M L 7=,

Depth
(GL -m) mg/L
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Fig. 4.5.6 Comparison of result between initial analysis and reanalysis

SINTEA SR 722 Z E ORI & LT, 1) slBHRERHCRIRIEN E5- L, Wl cR 0 8k %
e L TR L TLE 9 2 LTI 2B A RO L, 2) RY X7 bt d5mMoric &
DA D DEIRIC K D21, 3) T FIELOM HIEOME D L 3o HEs O~ BRAIC X5
NZHREK, NEZOND, ThBIX L, FEMREEFIREDOHEST T v 7 WlllR, B
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BIE 72 EOVESE A I LR, T8RN 3) THLHZ ERWLNE otz BRMIIE, &
BEOW R 22 BUS & 2 RHEFMEOIER, ARIEEICIIT 5 A& 7ZRR7E L OB OB 18 2. 535
WrEZ RESEBSHTZFRER ThoTe, ZNDLEMRRT HTOOHEE LCE, FrNc/EETFIA
B2 IDICHEET L ENET NS, 217, ZOHRIIBWTY, SWrEIEFET HiEa
Y 2L 2 LIIREETH D, D72, IS09000 ¥ U — AR IS017025 1I2fF S5 i
BEBEECHT 2RELZ T TV ORI Z®RET 5 2 &L A RIKRO MERRGTRE LoD,
77 v R, HEEEIE IR DRI CO v AT = v I BT DT O+ BEORE
BB LETH D,

QE=RYUTEE

ABIOREICI T DWE LT A =2 JEE, HE - NEMERETORE 2 I ET 57291
HHO 7o —e VA ER U7, EHRIIMEMNREE B E LT, in-situ f15 Troll9000 % E&E L
Too WIELREEOMNEEHRE LCX, EHREORKIELZFEmL, FHrENER THLZ &AL
RIS 5 2 & & LI RIEIZIE A — B — 3 RS A RCERR &2 L=, L L, Troll9000
O EIZIEFIATA 200, B TOREL MG 2 EHRENZEET, pH FomE s
WIRA=EPBRESNDMEEY b RESERDMEERT I —ARZERE LT, T ORKRIZAH
ThHDHN, FEMER DB L% B FEEOREEN AN, Ta—T7NEOBEXMN 2
AREENFRKEHETE DL, ZOREGEZRHEPITME TE Moo dIc, WG ERTR
W-22XD %t L CTHEML SR T A— 2 =42 Y 7 &% LT=, W-22XD (2 2\ CH A A RTIZ
Yo a7 VCHRESNEFIRIC L > TRIEZFEM L, ZE LFHIMELZ TS5 2 LN T&E,
AR Y , W-22XD (HiitEPERE MR N DI R BE COREIL T E o 7o, 7r—EL
ERWTRREH L 72WGEET COUENRRETH o7z, SRIOFEREN G, Mo AT O
BILTLHLAALTH LD, HEROREROMEDEEMEIZONTH IRt 2 2 ENLETH
%o
(3) ORP AI5E

FRLE TC BN OWEIZ OV T, HICRE LIl E &S5 72 01289 3 B IR O Ee il E 23 &4
BWTHDHI LN, 1EROPFAEICBN TR REN TS 8, pH REXMGEENK 1 HTL
TENET DOk L CREM OB MR BH & U T, IR N ORI LIE TG O FE <,
TR [~ D BRALFEINTIEE S D VIT RG22 E OWAEIZ X 5 BEmR-IRE M O EXLFE5R 5
DEACIR EMEBEZ BTV 5D, WFEETICI W TINS5 1 BEREICIBS W TY, TROFK
26 AL E T ORAESCEMN OEN TR TE RN E T HKERPNELNTND 9,

ABIOFAE TIE, FAED BB PEAKLBE 72 & OFE O RLE LICET 5 1FROBETH Y,
HIERAL B L2 b O TR -T2 2 E0vh, TROFIFIN OB LR CEBMN 2 NET 57
DOV IR IR CTE o T, L LR s, B & CBEN T T /K O Bk F o1
TP TOYEBEREZRFTT ABRICIIERICEERBERTH L Z b, HAEFALOBLAT
IFRR LIE SCEN 2 HE T D T2 D+43 7 Re i 2 et L 7o AR,  FLRFRH TRk o /BN 03 E Al
REZR BN OB DB LETH 5,
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5. BKERUVKEDFHA

5. 1 HEHESEETIL

RA vy hAR—=U 2 ZOH0 (EH; WE 180m, XN ; RE 191m) £ TONHLOEE
[ MU R A OFE R, ENTHUC R W THER S 2> D FL IR & CTHigeiIIc oA 32 3 SO i 23 il
STk (Fig. 5.1.1), T bLOWIBITHBCH ME, A% D, 51 B CoOREIEIC
BWTHNHIREIC ST 2 & THRIL TW W ICHYS 45 & & 2 5z 10,

SW NE
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L A \
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S R A G s

o+ o+ o+ o+

+ o+ 4+
+ 191mbGL -+
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e an \Predlctedfaultdlstrlbutlons

pripr to shaft excavations 200

\ Actual fault distributions

Fig. 5.1.1 Fault distributions based on the results prior to the pilot borehole investigations

FVHTHER SN IO 0WEIE, 1) ERSIZIER— (JEE~JbdbbEm) Tbh 503,
F134.40 Wi X L FToOWE EHEANRRL L, 2) ZnEnEH-WE L LA, B
F146.60 Wi D& S ~DIERE TN T2 L 9 i 2R L QN2 LIS E, £
SEHLE E DJEIZIIMEA TS X 5 OISR STV D EABE LT, & OAEZ Rife
LT, Ay b= OB S CHEE Lo g EET 1% Fig. 5.1.2
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DIEITRT, 06MI02 5L (281 THER SN 7= 25D WrE 7%, BN WrEHE (P500_06MI02_1)
DR, NzolrkEsE (P500_06MI02_2) M HMERIZ R~ , ZOfERE P500_F146.60 )=
DOER L OWIBERET VEZBEL, Zid 3KOWEBITEITWIEIZ X 5 —#H O EEE & iR L
Tme 72, A 1y hAR—U 7 CTHER S L2 - 7= P500_SB3_13_2 W& (IH4 : IF_SB3_02_2)
KON P500_MIZ1FZ06 (IH% : IF_SB3_02) IZOWTIE, i 2 & ET DiEENE STV
e, TN ER—Y 7 EEE LR WEEIEIE LTz, UHFD KO LAFZ (220
TiE, 06MIO3 5L (HAKANEHD) IOV TUX IO DR SN -RE %, 06MI02 B4l (FENrHL)
(ZOWTIEEIN B HEESENER OHRENREE R = L LHR A OBIE & 2 oMM Sl v
TWRE LTz, ESLHUTOWTIE, TR 430m LAED & g2 E 0355 < 72 M58 Hivh D
D, Fig.5.1.2 12 LUX, "1 2y FAR—U 7 TiEfE L TORWIERE 530m LAV THW
P500_MIZ1FZ06 3 L0 P500_SB3_13_2 W@ | Z#iil L, Ao ESNTHE T/ 5 2 L AT
ENb, £7o, BEAIYE [FERICEEEE 530m LUEIZ B W TR I 2 Al REME 2 L,

FHEMEEET L E NS vy hAR—U 7 OEENHEOR RIS, BB IHEICLD
ERIAADOHEEZ AT -7 (Fig. 5.1.2 47), WilEHHZIL CL#RLL T OEBN AT 52 &b,
FNLYL & DJFNTIE CL FRFLE OfEgs 70 =2 03N RE 500m LR L AT 5 2 &, -kt
IZOWT b, HREE 500 AR THEgs CM #k2> H 35T K - Tid CL Ak OFEMA BT 2 2 & 23 Tl
b,
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5. 2 BKEDOFHE
HEARED TRNZOWTE, EROBEREELBREL T, BEEOICERLL, £/, Znb0T
TFRAT RS 20 LLE » BRETT 2 2 L2 k0, AROBKE TR FEONE DT 2 A+ 25 2
EHRBIAICEBWTTFRIZER L7Z, ITIE, BET ML TPHRREE LD D,
5. 2. 1 TEEEHRMETIL BHK) (CEDEN
MHEAERVIINSA—2DHRTE
FHEICH W ER TR RIRE T T L O A TR T,
27T « Sw
Q: In (R/rw)
TKEMREL, Sw: KEHZE, R: EHIEECEE, rw o H B

KIXT A —H OFRERIL V%2 LLTITRT,

@5 KT A vy A=Y T OABRBRTE LN /R EZ VT,

O KIEZET, EAMIKEER T O - W1 UK EE & REITRE O #E2 FV -,

@ L HIOIRHIFE (SLHURHIEREICE © KAL) (2O TIE, 5B 500m B4 72 BLH
fL DH-15 5L X v b oBLHIFL (AN-3, MIU-3, 4, DH-11 %) 23\ CHAREICELH T
TR oloZ b, ROBHIEE LR Z BRI RED o 7256, TS DEKEEZ DI
MT2BNNHLZ LD, ez L CTRAEEEERE 500m & Lz,

(2) BRE 500m fHEE TOHEKEFAER
PLUFIC ESEHL L ORI HUC BT 2 KGR E O K ETHIFHERE S &, RE 500m i £ TOE
KEOKREZ T (Fig. 5.2.1),
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Fig. 5.2.1 Estimated Inflow rate from each interval
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5. 2. 2 ZRETERFETIVICED N

() ETIVE - fENTFEE

TRITTET VI, BESLHTR LA LS L di R T L E L, BT UL - SRITEEIRE, 6h
BT MISH 1,000m, ACEHT I ERMESR &5 2 5 H0IETOR 2,000m % fEHT iR & L
7o BARIFRET MCE ST TIX, A ey hAR—U U IREOFERIZIESNT, @GN
AT DWKNLYLD B A it G & Lz 1,

Q) KEHMBEBEETILOBE

MBS X 01, SEOREm AR R L A 1y hAR— U U VTSR WIS X, BARMEOE
Winh, HERES 2R E AR, BIHER)E AR L, kAR R, bk B
JEFEEERHED 4 SIZX4y L, TER% 1T UHFD & LSFD (Ic4#iL7-, & 512 UHFD tho> LAFZ %
7 /Wb LTz, LAFZ X, —BTET/UbLi=r—2 (LT, 7¥—2@) &, M avy hA—1
¥ AT D N2 o To KB FRIAREE M (BARMEDS @ ORI & ARWVEIBO ) 258 L,
G AKMEES (LAFZ1) & 2nbishoEssy (LAFZ2) (23 CET b Lizr—A (LLF, 7r—*A
M) © 2 r—RA%Efit Lz, SHEMHEEOKENT A —21%, 7 —A(Db)D LAFZ (3731 2> k
R—U v T OFERE R 1DICHE S X, TSN ONWTITE 1 BFS TOREMICESERE L

(Fig. 5.2.2),
(3) Rt &4
BESRGME, 5 & KBRS, HR O M OVESHES 2 RN KR A, SEYURE LR SUE B A iRt Y
HEERE LT,

Fio, 770 ML DBEKEDRBREZHIET 5720, 770 ML LUERE (777 M
Lo THEARMZIRT S/ D HRER DD ORI OHERE) #1372 —2E 1L, Om (/77 k
72L), 2m, 3m, dm BEIRmD 57— AL RE LI 2 Fh Lz, 77 U b OXFGITFFIC
RKEOHEANTFHESNS LAFZ L L, 7—*%(@ Tk LAFZ 2K, &7 —20b) TIEEmEKEERO
LAFZ1 OF L Uiz, 723, 77U MBOFEKLEEIL 2.68x10™m/s (2 VA HHY) & LTz,
4) fEmEER

NA vy b=V o TERGRF O HIOLERE 200m72 5 500mE T 1 A7 v FHiz b
50m DI 2 #5E U 7o 8 W ARAT 2 50 U 7=, MRATICIS, ABREFRIEIC L fafn Reafn R otig %
TR 7 1 77 AT A AC-UNSAF2DWEE L=, 77 v h &5 L7 WEES OSSR %
Fig. 5.2.3 12”9, ZORNL 7 —A(a), DO ELLOEAEL, LAFZ &R D OE/KE
MIFFIZRKE L, 7 —A D) TIL LAFZ1 225 DK EDFHIREWRER L e o7, Fig. 5.2.4 127
77 N EZRE LTI 2~ T, Fig. 5.2.4 Offtihlx, 77 U Me LA (Fig. 5.2.3) % 100
EL, 100 Ho72BKED 30 (2257255812 30% & Fx L TWD, ZOXMNS, LAFZ 275
v hEEET 5 Z & T, LAFZ OKEFHREEEEBE LW —2 (5—2() TIEH 30
~40% DBKEZIRETE L L, KEEHAWENZBE L r—2 (F—20)) TIE, H
T0~75% DIFEKEARNTE D Z LARENT, £, ZBRIZER L7256, FICRYEES
BRE LT —AT, WRIEZ 2m 205 bm £ TAEIETH, HAKEOEBEIRICKE ZE NN
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Ventilation Shaft
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Fig. 5.2.2 Hydrogeological model (2D_Axisymmetric model)
Case (a) Estimated Inflow rate Case (b) Estimated Inflow rate
from each depth interval (m>/day) from each depth interval (m*/day)
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Fig. 5.2.3 Results of analysis in no grouting case (2D_Axisymmetric model)
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Fig. 5.2.4 Results of sensitivity analysis (2D_ Axisymmetric model)
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IF_SB3_15_2, P500_MIZ1FZ06, P500_06MI02_2 72 ¥) &, {#E 180m £ TOILHLDEEH
A CH GBS N7 (Shaft180_SB3_02 2 72 ) &5 /ML L7,

TR Lo HVEREIEE T VIS, B 1 BE R OFRAERE R WIZE S WK T A — 2 ZFGE L,
REEHVE A EE T VA LT,

COKEBEMEHBEETTVIC, SAM ey NAR—V VI RETHLICHE S THE
(06MI02_1_top, 06MI0O2_1_bottom, 06MI02_2, Pilot500_F14660 72 &) AiBhIL, /31 &
v hIR—U V THBEICBIT AKBERBRAERICE DSV TKEIR T A —=FEZRE L, Ibig, &1
EEEORAE ENCTLOBEm M E R A X - THH S =W g o — (Pilot500_SB3_02,
Pilot500_SB3_13_2, Shaft180_SB3_02_2) iX, /XA 2 v hR—U  ZHREDOFERNS, WiED
ArECIR A B8 L=, Fig. 5.2.6 [Z/KEHVEREE T 7 L OSLHUEEIZ I T 2 Wi X 2 =7,
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(3) M =

FEERSEE, ET VXY U T L— 3 CORERN D 80.5mm/F O —E AR & & OV E HiR H
mEESA L L, 5RO THEER ST ARE KRGS & Le, £, HI%OSYRERIX, K~
FOETLa 7 U — e EPORBICL Y, RREBKE REKBEROBIZH D LB HINLDLT2D,
(TEDBREREL : o) OBEEZEAL, SCHEEE OB, IEEIRTOFHIAKE & KREDZEIZ,
ZDa BT TROIZAKEEZRE LT 10, add 0 DEAITRKIEBHCREE, 1 OEAITREARR
ez, AT CIE, EF AR U T L—3 3 VORENDS, aZ 0.2 EREL,

4) EmHER

RESE U 72 KBV RSE T T L2 VT, EE 1,000m £ TOMFZEY0HE O E 2 fifE L 7= fafn -
AEIFRREIZ I T DIEEERNT 21T o 7o MRATICIE, SR EEGHATT V&2 O A TR
B LD =Rt A fafniZ BT = — KT 5 EQUIV_FLOW A L7-, fEHTOREE, 7
F 0 N E ORISR 2 5 S e WS THE, FRICBASIIUCR W T, EHI2Y LAFZ (2852
T AU 200m T2 HIEKENZIKITHEM L, Z 0%, W 500m 3 F CTE K& O HEAME
D3EE, HREIDSTREE 500m AR TR EEEI4L H 47 (Lower Sparsely Fractured Domain, Table
4.3.2 W) BET L LHEKEOEIE MK T 5, (Fig. 5.2.7), ZDOZ &b, LAFZ O X
D IR AP E OS2 )G & LT BAKRIHIxER 2 Ehiid 2 Z L1C XD, SEHIA~OEKE KIEIZ
FTDZEMNARETHD EEZDBND, T2, BE 1,000mDKRFEAT — Y OHHIZ 58 T Li-ff
ITC, MEKEITHEROK 3,600m3/H L7220, & 1 BEOKIEMERISEET L 19% FU T fi# T
FEE (]9 10,000 m3/HEL F) &g L, KIEICDRVEKREE o7, ZTOWNFRIE, ESLHRK
790 m3/H, HAKSIHIOK 1,420m3/H T, MK D DFEKENEL 2oT-, ZhiE, FFlct
Ak 2 g (FLJERE) 725 UHFD 20T, 3 1 BEORETIIH LR > Tz,
P500_06MI02_1, P500_06MI02_2, P500_F146.60 7% & DN HfE & e~ Tl AKMEDERNAR
G Z BV IO BHRICET ML L2 EI2 XD, 2O BNBAKEOEMZME L7z &5
ZHib,

Fig. 5.2.5 Modeling area (3D model)



Akeyo Formation/Hongo Formation
Basal conglomerate

Toki lignite-bearing Formatlon/zge:'
Basal conglomerate

JAEA-Research 2008-098

Ventilation Main Shaft
Shaft Shaft180_SB3_02_2(MSB3FZ)
Depth (mbGL -m) IF_SBO0_01

—Akeyo Formation/Hongo Formation

T To—

1"

‘K
1hh—4F SB3_15_2(MIZ1FZ02)

~—Toki lignite-bearing Formation

K (m/s) IR
7 NONE-06 "‘1
3 oonz—o6 06MI02_1_top
;_Egg:ig? Low Angle \O6M|02 1 bOttom
7 O0DE-07 PIlOtSOO F14660
soooe07  Fractured Zone 500
000 o7 ~———— Middle Stage
9.000E-05
7 oo0c-00 600 —— 06 _MI02 2
someos | ower Sparsely — _
P zo0cee  Fractured Domain 700 | Pilot500_SB3_13_2
e ¢ (DH2FZO03/MIZ1FZ04)
it 800 Pilot500_SB3 02
S.000E-10
7 000E-10 (2D_MIZ1FZ06)
S.000E-10
000510 900
S9.000E-11 "
L AL = Main Stage
3.000E-11 1000
1.000E-11
Fig.5.2.6 Hydrogeological model around shafts (3D model)
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Fig. 5.2.7 Results of analysis (3D model)
5. 2. 4 F&®
BT B D AT St % Table 5.2.1127~9, BEER=UIC DS S BHRMERN DX, TN H O

JKEL LT, BRSNS OFEKENIEFICKEL 2D,
BB AKPED
FER Lo,

Ay hR—U T RHEOR R

EWZ EDRA SN E 72 o T2IRE210m AT UT & IR 400~460m 1T 70> 5 DFEK AL
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TRICHSFRE T VIZE DS T T, M my RAR—U U TIREORERN G, m0E KL
L, BKENSELRDZENTRINDIBRSIIIORZET MEORIGRE L, $xIHET
VT, MBS EE2BET 5N ed—0, FRIAT —URRIEAT—, BAE
DOERIEHTLWE R ST METERNWZD, TT VT IAA TR, LAFZH O
210m UL ICAFTET D mid /K ER OB HEET 5720, LAFZOKBEENREEEEZZEL, 7
T MZEDBEKEDRBDREHET DO ZEEZENE LT, V7T MNOWRERTFZA—2E LT
JRIEMRNT 2 S5 L 7o, EOfER, LAFZIZCZ 70 haElidT 52 LIk Y, HAKEEZIKETE 50
REPEDSRIZ S NT22S, 7T U N OIRIXFEKEORERA~DEENMEL, 77U FOlEZ2mll E
ELTYH, HAKEOEBSRITITEAEEILARNW LAURENT,

ZRILE T IAZES T TIE, ZIRICHHRIFRE T L TIEBE TE R0 o I ENLHIOH AT
— VR EOMRIGESCEAOWE, A vy FR—U CIREORENOE LN S 2T
TR L, WFFEYGEOIRA & A5 L 72 IEE RN 21T o 72, FORER, FEILHT L g L THKNL
PI S DFEKENZ N &, EE200m > 5H500m OB THEAKESHEIM L, {6 MaES T ks
PR TTAEMRH D Z ENRS Tz,

PLEDD, mBkEOHEEEZNRE LTY T T M EOBEAKMGIRRE2 TS5 L2k,
BKEZ RIBIZIHIT 2 2 LR TX 5 AlREENRE S 7,

Flo, MIBEAKEIZER LEHE, JIRJCEHRIFRE T /VIC L DRSS & =IRoeE T MIZ X A
B RANEIEREE L 2R DRERIC R o7, ZHUS, BARKENSEKEICGZDHENRKEI O EH
TE SN DESKSLYURI A OHE - HEHEEX 5y &GRSR A ZRoTHix PR 7 /v & ZIRoeET LT
Fl—&LizZticLrbotEZBNS,

VL EDOFERNS, S%ITEAKEDOFRNCHTZ>TE, UTFDOX D RE 2 KM Fikz i
ALTWnL, IS T, @EICEKED FRINFRETH 503, RO /KBLHE 1S
EEE TN, HEAEOFREITE S 2EMME LTI 5, RoTsFETIL,
HiJE 72 &K 72 VB S % 5 8 C X LLERAV SRR COMNT A FRE TH D43, Wil 7e &g O
RAAT HKEMEREGE A BETERWow, JHKEO T HME BRI 223K & O Tl & iR
T — ¥ OYEHIFEE ORI 72 B AL BRER A DR EE, 7T U b O LARMEIFEKEIZE 2 5B
TR CORFMEIE LTHWS Z L 235, ZRILET VIS ITE, REPEOFRE CTXf
G LT AN HBERMEEORE L~ DR ETN, KRR T — Y TOHHIR & ORI
PR ORRFFO RE LS, 7Yu Y =7 MEBOBREEE T 5,

Table 5.2.1 Comparison of analysis conditions

Theoretical equation 2D Axisymmetric model 3D model

Upper boundary condition - Constant recharge rate

- Seepage

- Main shaft .

Shaft modeling +Ventilation shaft -Ventilation shaft I\/laln_shaft
. - Ventilation shaft

(calculation:separately)
Hydraulic conductivity Isotropy Isotropy Anisotropy
Consideration of high Yes case(a):No No
permeable zone in LAFZ case(b):Yes
Grouting effect No Yes.”No No
Skin Effect No No Yes
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5. 3 KBEDOFH

5. 3. 1 WEFAAMEBICE TS NETCHRELRE

W1 BPEICR T AR E 0T, FRZERT MR o T KL, Na-(Ca)-HCOs %t Tk &
Na-Cl1 AU F/KIZ X5y T &, W (3HERS HICATET 2 IREKEDOTREBIZ L > THRENL TV S,
Na-Cl BH FKIZDOWTIE, RE L & HITHEFRIRE I L, WE 1,000m 1 TIEBAED
HEK DK 1/10 FREE DVETF R IRIE 2 or T, A BT OFERTIL, fEEFH O FAKEIZZ O
EORBEOR D NaCl B FKOERICE - TEHREINLTWD Z LEE2RT, i),
Na-(Ca)-HCOs # 1 F KT KA AL LK B T D Z LR LN > T D, H
TAROEIFIZOWTIE, FAARRR L Y, Na-(Ca)-HCOs Bl F/AKIZ KA CH D Z &L
MZENTWVDHDOD, Na-ClBHI FAKIZOWTIZHA LI TV, HETFKOM R I
DWTIE, BEPERBRINAR D SHTFER D, VREE 600m 2T 5 HEREOFEREZRT, Zh
DR TSR FB AR Sz Enn, s THELY W26 32585200
%,

5. 3. 2 40y bR=)ITRAEKBRICEDKEDTHI

Fig. 5.3.1 \Z4 B OFRAERE R & WEROFAERE R L2 I T2 KB OWRE MK ZR"7, HFAKD
Na-Cl Bl Z/Rm3 2 &0, IBAFRIRENRE & L BN 2 2 Ly, AhlOFAERRIIEk
DREFBRLEEEGHTHD, 72720, SAry bA—U U REICBT &, ThbbiRE
300m (FEAVZRERK) 100m) FREEE TIX, 5 1 BREOFERRIIK LT, L EHORE 2L
TWDHBEMRH D, Zhx, BFESLEDIENCE S KEDIKRTIC LD, X0 EMICHFIET H il
TABREALTWAEDEEZOND, PO T AN ERTLHZ EEEETLHE, 7ok
WA A NTRE L L IS AR AT, REEREM BB T AKETIIH D LOD,
PERDPFEAER LV BIRENMET T 2N H 5, )5, RURIOWTL, HEROFHRER
L0 BEWREZ R T R KRNEK & UTHFRYLENIZIEA T 2 /REMEA R <, FOOPKAEE
KRB IE L 72 5, AFZEHLERENCAE 5 WS H T KD EFIC OV T, BIfEFEH L TV 20150850
HEWNIZEB T DBEmEEARLCEAKY VTS TOMTAKEE=X V> 7 EkET D& L bz, 5%, &
AT K 0 E BT T 2 MR H 5,
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Fig.5.3.1 Summary of hydrochemial investigation





