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Tono Geoscience Center (TGC) of Japan Atomic Energy Agency (JAEA) is being performed Mizunami
Underground Research Laboratory (MIU) Project, which is a broad scientific study of the deep geological
environment as a basis of research and development for geological disposal of nuclear wastes, in order to
establish comprehensive techniques for the investigation, analysis and assessment of the deep geological
environment in fractured crystalline rock.

The MIU Project has three overlapping phases: Surface-based Investigation phase (Phase I), Construction
phase (Phase II), and Operation phase (Phase III). The project goals of the MIU Project from Phase I through
to Phase III are: 1) to establish techniques for investigation, analysis and assessment of the deep geological
environment, and 2) to develop a range of engineering for deep underground application.

This report summarizes the results of geoscientific study on Phase II to 500m depth. During Construction
phase, we have evaluated adequacy of techniques for investigation, analysis and assessment of the deep
geological environment established in Surface-based Investigation phase, and have shown systematic concept
for stepwise establishment and update of the geological environment of the site scale and the block scale.
Further, with respect to design and construction of underground facilities, it was confirmed the validity of
the engineering involved in the construction, maintenance and management of underground facilities.

The results described in the report will be utilized as technical knowledge of disposal technology and

effectively used to enhance technical foundation which will support disposal program and safety regulations.

Keywords: Mizunami Underground Research Laboratory (MIU) Project, Crystalline Rock, Construction
Phase (Phase II)

* Nuclear Waste Management Organization of Japan
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4.4 YBEBEOELENROIEE
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@=mA R/GHY AW OB

(2) 1 BEPEIC BT Bl A

EEAR—V  TRHEBLOBEER—Y V ZTHEICB O TRIRLEZA—U v 7 a7 B L O Tk
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177 r
101 102 103 104 10

Microbial abundance (CFU ml-)

borehole DH-3

Depth(m)

Microbial abundance (CFU ml™")
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ez 9 272012, MEW A B L7oRiEE 0.5 pm OE £ — X (Fluoresbrite Carboxylate
Microspheres 0.50ph YG) Z#FZEHTEN DR — U > 7 4L (09MI20 5-FL : [X] 2.3-2) OHEEIE 21.6m
2B OHRHIFFICHREI KIS L, $BEI%% 0O =27 230 CBMEE TR Lz, ZOfE, Shia#
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B, R—U U THRHIKEZLIRTRE L COBERT 22T A2 EE L, BIGREICET L
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B2 2 LN AREL 2o T,
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Z T CHAE L 72 52E) D 16S IDNA - (JRTFIED BWEIR -0 —2) 122\ T, BEEMA A T
#9579 DGGE (Denaturing Gradient Gel Electrophoresis) fi#4T % 5566 L 7=,

DGGE BT DFERIC & 0 15 5072 09MI20 5 HLIZ 31T DIEM OREEMIE £ X 4.4-5 [TRT,
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HEMENET D2 L2 Lo T, KEDOE L ZFEE T DL A L CW D R[EEMERZ 2 bl
5o
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BERBEH OWERBENC b DRt 2 BT 2 720 O BN 2 R A2 UG L C& 72, T D700
@%&m@ﬁﬁ-%ﬁ-ﬁﬁ&ﬁ’%bé%%%&&ﬁ%ﬂﬁ%ﬁ?*i&@é

B HSOWTE e E WS ENIRES & 7 DHEE ORISR T A - 0iE, AU v

TRAL & NP - AKEHLE O BE B E2 %fﬂ%n/\zoﬁé ERFETH D,

BRI, BAMEOEINE S5 2R T S -0, A=V v IR & DR OPEE 2B
ﬁé;@ 4m-mImﬁ%ﬁ%ﬁETéioﬁﬁm&ﬁﬁﬁigfﬁé

- TR O K 5 ISEIRL BB D m ORI AR COM BB BB R 2 i3 5 7
FNHEX S L CGHMET 27 Ve —FRNEBETH D,

AEREF ORI KRDO L 9 RERBSFETICTEB N TS, HTIKICMAEDDBIFIE L, HERLSH)
RERBEDOERE L OHERHC T 5T 2 ATREtEDR & 5,

- BIFERIS D X 9 Ik R T K CIEFA MDD 7 D REEICE W TS, ar A REETEE)
T DHILBRPMFET D,

AR K OREE LT, R KT OMAEY, aa A REHHE - 79 2 FEX MO E
IZBW T bl A rlRE 2 LA 2 R EM Th 5,
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4.5 EDZ mBEIRIFEEDIESE
(1) HiZ

% 2 BFETIE, EDZ O#HCHMEICET 27 — 2 AU L, 51 BFEICR T 5 TR RO
BREFEZE LT, 7ry 7 27—/ r~%E m U5 ONFEETNVEMET L2 Lz
e L, 61T, FicBlE+ 2 mIcES&, e, WEREET LV (T ey 7 X7 —)1)
ZEHL, TR - MR - T O FE L EROKE L ORBRREIEET 2 2 L2 HEE L LT,

(2) 1 BePEIC IS 1T 2 # SR B 100.83)

551 BePE U, Bl TRH B AR STRT & [l U Rl B RS R 2 PRI U7 IES AR HLC 35 1T 2 R
BAFZEIC L0 HEEL LT )8 7 WD &, AFSEHLEIRENICAE 5 YUE B A O 22871
AT 2 9k U 7c, BARIIICIE, RIRBFERES THDHZ b, A ONERimOFEL B &
T&BHET AL - BT FIE L LT, MBC (Micro-mechanics Based Continuum model), BEMF

(Boundary Element Method for Rock Fracture), 7 7 v 7 7 > Y )b EARAREIL B £ T VO AE
DRI XK BN E NS NE L T2, EDZ X715/ Z 1% Excavation Damaged Zone (HEHIHEE
fEI) & Stress Redistributed Zone (i 7JFRAL/IHEI) TS5 2Y, IS IHI 7RISR K
DHHOEINEH OERERILTE HET/NVIEBEM OATHoTz, £DI=H, MBC &7 T v
U T MZOW T HHB BRI O % 0E L, Z OMERN AR SN2 HiBRO R A
BEAF R OMERIZ X 2 WML A RE 500m 35 KO 1000m % xi4: & U CRERFATIICRE L
Too O/, IEHHREGEBOAEEIZ LV BEMANIC 2 FREOENPAE LD Z &, KM
BIRAERE IR 3 A=A =L BT DR B D T &, EED A W ITIE A
SHT-BADOKMFHIRMFIIRESFEIND L Vo T2 MANE LT,

(3) 2 Bz 1T DRk R
52 BeMECIE, BB 1 BeRECEENE L2 PIISEATICIN ., MFEETH - CEUS ST — 2 2 v

720 7w 7T VEERIC IS HRHIEENC BT 2 TRIMENT 21T 5 & & b, JRALE TOFA

WFoE % SEhE LT-, 7272 L, WFEhuEieE] LRSS 2 D ENR/NBORERR & T 25 L8R H

STz kb, ESHUENIESYIWE OFEIC LD BN KA T2 L0, REI2ICE

2 AR A A7 R AR R A R A LT BRI T O RS 200m A+ 3T 1 % FT o> 2

THEM L, HONREELUFICRT,

BB ONE LB KRB OBRE BET S & & BICIREHEEICET A 2 5%, YUEAE
DB KB DA ZE T L4558, EDZ ICBWTE KT 2 & — X —REDOE KGO
IS TFR STz, 2, BN - TRAET D HUERE R I AT 72 E B A% KR O #0
IZFH L72b D TH D 98, EDZ 2 E7 /UL T 256, BREEENEEL L0, AR
DEIXMBREOFTENEETH D Z LN RNLE XD,

« PRSI HLOTREE 200m 2> b OSEHIOHEHITIE, GRPEE #3800 DI RIS &K 2 50
T HBAEZFHI L7 (M 45-1), BBOOTAHOEITEROTAHI /N, HEETIZ
Lo TELNAEEMAR CA—F—ThoT=20, FREIFMOOT AOBGRENMENTH D
D3t L CEHAIMEIEfE T o 72, L= o T, BBOOT I - BRI OZFENL, Bl E D%
RN T 2EEN KB THoT2b D EHESIND ¥, £/, ERldtlFERN S, D7l
EHHKNIYIBER 205 02D (1.1m) B BB D &, SRENZ 1Y © Wi 7o B O EIT & A
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4.5-1 SIHUBANCHE S O AaHE1

TWRWEFEiE N7 %, Zo#AOKE XL, FSO5A0 S AT 5 B
R TR S 7 IR HIRS R CTREAM S LTV B A OB EHIPH O K & & (60~80cm)
9 L RESHITH D,

B, WMHNC L > TAELZFLORNRTOFEL —SOMHHIKELEX L LN TESH, |
FEEHNTIE, F—Z OFEMARSIIC LY L7 T T MO RO LTI A Wb i
L7z, ZORER, 777 MEAKRED IMPa OZEE L, FHUIS N8R0T A 45 u 105 RUFE
b BT A O SR BT 22GPa FBRE ThH o 72, T OSSR OMIE, —fRITE
M DOFMAREN 2 TRBOZT NIV /INSWZ EEEET L &, 200m iSO R—V 7 a7
R OEOIT Y 52GPa IZK L THIMMITH D Z &b, L7 77 MEAKRHTHE
ELTZOTHEED, BAMORAIZED O LGS Y, Tk, BAKRHKR T CRAET
DEEDOEIIX, AL X DWIERE U056, B A8 ORI & AR O ZEEIC
FoTRMELDZENTE DI L, W COMMA ARERHIETIXZ T ¥ MEARE
B OB AKEZIREN DB ST D REE LR L 2R LTV D,

« YLE JELER OIS I I B G D3 A X, D7 < & HIREE 500m F COMFZEHLERH] T IIEl
BHEIN T2V, AECL X° Asps HRL TOMFIZFED < G CIE, HEE 560m IR TA L
DT EDPIRENTND (F 45-1) 0, Ht-T, EE 500m £ TTELTWDEBROBEE
I, FIEOEBRIEIC L 2HBE & B 2 b, IRIEFITH S B OBEORIRS L5 3 B L
BEDRFFERRE & 72 5, R HEFIZ L 5 EDZ NOMPEEE LRI TH 5.
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F4.5-1 HERDDISHEFRICLDBERZOFEFA P

IRNR B RAR B R AT
APSE ko)L I KFELE

R (m) 450 560 560

— B HE54 E 0D FHEMPa) 211.0 166.2 166.2
RAXAEAHE(MPa) 30.0 30.6 306
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R T B R R A 8 E sm(MPa) 120.3 94.7 94.7
M B 7 R 51(MPa) 80.0 76.3 715
ZEH 1.50 1.24 1.22

—J7, PEHEI U7 22N E MR - B SN D HAEND 100 FE B 2 5 K O 7o 2880 A%
DFFRAI 22 F LB AT O W TUE, BB 27 U — 758k & ISR 217 9 ARG e at &
119 & & BIz W S A O EC R IZENC A2 KT TREC B B
T HHEGRIRA M L TN D 1097113 - = TOERRBIZLLTFO LB TH D,

- HFREIRAED 10 FF2 BT REH 2 ) — TR B E a2 FEhi L, A0 OEMEECHGE D EH

BRI ARG 2720 ORBET — 2 RS Lz W19 Fi, ar oA

T U ARE SRR E T B 7V —TBGRHE O 7 DT X —F A H O AR

fili £ CO Ik A B U, LG RA IS I A IR HI L7256 o buE AL Ao 7 ) — 7 8l
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- AE e O —Hl EAEEBR 21TV, BEMERIC & 2 MBS0 O E IR fEBL G & Sl 5 7=

DOALEIHHRER DS, fEfEaD~A 707 T v THERD A B =X LARLH T OV TREM L

77

NIk, LB EEOBEMROFRNLELRGE D — SO EmITEM SN T& T
WEHR, FOEEMEON EI2IE, BEIICELIZNDA D=L LEZ SN EBEEES -
B KT EOWEERY - (LFRIMHAAER OB GERRES OB NEETH DL, £, ZOX
I IR FE RS DB, JFALE TOBLITIEF I TH Y, ThE2HEME LTHRZ D
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