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Japan currently plans to dispose of high-level radioactive wastes (vitrified HLWs) produced from the reprocessing of spent
nuclear fuel in deep geological formations, in order to isolate the radioactive wastes from the human environment for tens of
thousands of years. Such a geological repository must be designed to ensure operational safety and post-closure safety. Then,
following the closure of the geological repository, post-closure safety will be provided by an engineered barrier system (EBS) and a
natural barrier system (NBS) without relying on monitoring or institutional control. However, from a technical standpoint,
monitoring has been required during backfilling in current studies. Additionally, there has been strong social pressure to continue
monitoring during all the phases including post-closure. On the basis of the current situations, a monitoring strategy for geological
disposal must be studied to ensure the long term safety of geological disposal.

Focusing on decision making for geological repository closure, the authors have created a basic logical structure for the decision
making process with the principles for ensuring safety and have developed a monitoring strategy based on the logical structure. The
monitoring strategy is founded on three key aspects: the role of monitoring, boundary conditions of monitoring at the time of
decision making, and a methodology for monitoring planning. Then, the monitoring strategy becomes a starting point of monitoring
planning during site characterization, construction, operation and staged closure, as well as post-closure with institutional control,
and of social science studies.
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Fig. 1 Necessity of a review from the viewpoint of decision making in the repository closure phase for the monitoring process
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Fig. 2 The basic logical structure needed to ensure that "it is appropriate to close the repository as things stand now'" and
application of the results of monitoring in the logical structure contributing to repository closure
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Fig. 3 Relationship between the appropriateness of the processes (to gain an understanding of the site) and the
appropriateness of results (to verify the suitability of the site)

EEETESAY vy MIMZ, PRI ART LI RE=4Y
YT TaEANGRAETHT Ay hEH Y, BEOE=
Z Y NI BWTIE, ME DM TEEZN D Z Lavk
B HALB[10].
1) =XV T ETOEERNZIT B HRBRENE
<
EF=F Y T OERMITHES ALY TEREOE
FENZ L0 AT X DS GEREIOEIL (NTAY T
DSPTE ORSRE R FAE T E W ATREME DS D)
AN ETIXEL TOE=2 Y > T O
REANE D BT E OB N R D D IBTERIK
BB DB
TV T EET DD ~DT I
T ALEER T LIZBAOARBEA, HD 0 ITHE
REITFHFR ENHL WBI2E, KEK) 12X
% HE BN U 2 ATREME O K
5) WorgEEk, B, MHE~OTW

ZOHT, HETIERIKI S DTSRI HK L TR TARA R
NREETH Y, HifgL DRILEEDEEEL&mO DT
DICHORRICEY FL— AT &24TH 2 N ELICH
HTHDEBEZONDT0, oG EITEIce
V2 HDIALMENHDHE=F Y TR D2 L 2
BV DRHEE T R&EThB. ZDI, Kin TIEZ ORT
\EMEZ, [£=4 1 7 DITENNY T OBRECMHERE
RS TUIWIT W, | ZEoEENAFREL, T=
2 v T ORIFIGRMEOIEAREH L L.

2)

3)

4)

75

422 AINYFZADOFRAEBOREICES NN THE
BEOMERE~NDORE

AIEICB W TR L2 =4 ) 7O ERIZH T 5l
KIGMOEARFEZME 2, KETIEE 2 KM LT
DAL E & F (S R 91T, ALANUTH
TE=HX VI EFEBTDHZEEEL, E=FV 7D
ED RS 74740, N T HERERCMERE DAR T ITR 2T 5 5
R L7,
EFTAINYT O BIEEMoE=4% Y o 7IZEL, %
B R~ O FHIERR % [ 71L& 8 L 7= (Fig. 4 /). #%
B O JFAL BRFO B D DOFAIE, Fig. 4 BITRT XL 512@
JESFEE R O L, @FHBSMRRIE - 7 — 7 VB b L
VTR, @F SRR E S L OV — 7 R, @ER L,
OEMEEME LOFIEEZ#HEV KL TIThhd Z & &
5. ZORMLTEROPRT, QFHUEIRRE - 7 — 7 Lk
A b T RENIRRERM BRI D 254 U S8, @R
L ClEEHAE S0 7 — T L OB & B < T2 DI+ 70k
BEDNTET, F—TABEETHZ EbIFETNT T
DORERECMEREZ 7 5 (BFENAE L, BIERIKZ DB ERL
INd) Zelhen. Fio, BEMT o I LOEED
Fig. 4 TITRT X9 ICHB LEENMTDON D 28, Rk
O REM BERBN D 2T, RHokioED, BIO
r—TIVINETE) RSN TN D, BRIEREE % O
Ohti TIXEEO R EMEOMEROBLEN G, Wil LhkE b
FTRCEMEEETIT O 2 ENNBITR D728, BEERE
BIOLEWIZBT2BEM O TIcBWTE=2Y 7
TR DGAIRIR LI BER KA LD N E 5
WICHRE I C R B N EZBND.



BFI18y 7w RiESE

EREMET

%@EHEEI

—

OFt AR RE - 7 — T ILECH
AU FHEHI

December 2010
Q~@EtRIkERZE - T — T ERR-BRL OESEEMEL
- /
T2 772 A ’
/
o FtAlKkE —/7—7JIL

)

. BT —

GEDT R —

e ] ///////////MV 7]
~ .
L~ %//iéé |
W27 277 27 27 27|
i ETRIARRE
QOFt AR - 7— 7 LB A FHROVR

A0y MTTH

RSB RESE - BEMIOVIBIOSE -

Fig. 4 Installation methods for measuring instruments in buffer materials

FIE,AINRNITDI A —NRN—=Ry 7 DE=F Y T
DWW, BB OB EICAEST 52HADE=4 Y
VIENEZBNDD, FOREONY THERECIERE DK
TICBIE T A HEE U, FHABEE OB S A —N
— Ry 7 OREEOFREMEIIN X, FHER D r —T N %
FRE PICEAR T 2 L ED B 5 723, FofEPZIEATnE L7z
FEAEH P OFHABSRR X E 7R & FERIS, "BIERIKAH D
TER SR E LTS TVD.

4.2.3 FAHBOEERREICEVWTERARELE=SY
v

EOXHREHEE=X ) I RENEBTZGE,
421 TR LSO EARFIHE 422 H TR LA
TN T ~OHNEIRORE LB E X, "BIERKELOD
TR B <T20Is, ATk, PASBORRREICRT
LB =2 ) T EEREORIKNGEE FTRRo X 5
ICEF LTz, 2D X5 el Gtraii7= 3 b D23 i vl e
RE=RZY T ERD.

OQAIAY 7 (T %S Te)

® WO ETE, AT AU T TOE=4Y
VVEER LUV (BASEEOPIRNCIT A L7
V). BSHRTEEPSICIR W CT 7 & AABER BT
DI, TE=F Y THRARERTHD. Wiiho
PASHZ 1T T R CoOEDE =4V v 7 & H Ik
T 5 (BRI RB W Tk AR DI/ 5 alfetk
N HYLED 7 — 7 WIEE, Fig. 5 28).

o  FE/KIEME DR BIROMESE, ALY T
DE=Z Y UTERNEI LTHHRETHI
X, G L3R e 25T PR A MR 1

76

(b —F—%%26T DBURFETREZIER) %
HEL, ALANUY, BRASHETOE=
2V T EITO . GO KIEIPET S
(FASHMFIC B W TR A BT 7 D Al RS &
2R GE O & — 7 VLS, Fig. 6 3) .

o WNHLHEOE=XY) U IERNES LTH
FEThiUE, HTFHAMER T (REERELHE
R AHRL, MRHETOE=ZY v T %
119, ZOHEITBWTHANY & FEIC,
NIRRT OE=4Y > 73 T\, HH
WSS, MYLERNO | R — T L
WEL, SLEZHEEMORT (PASK, T
FAAHER X, FFaR Al Ffe X COXISH AIHE
ThdIEEAHEE LZ) 2T, WS HED
—# &9 %, Fig.7&H).

OF S/ YaVlve

o WMENLOR—V U ITHEEHNZT 7 —7
4=V RDOE=FY L TIE, NUT
HERECPERB DAR T 2 Bh < 72 OIS AR 18T
o2 —V v 7L AT 5 2 & 7 R
HEB L OHEERE BN THRY - RS-
A=V 7 fEME L CERT 2. HErs
OWEGEAS, EHENFIEICLE=2Y
VL, BRI RETH B .

® MiThiZAEM L CEMTLI2=T71—1LF
OFE=FV 7, EEROATAY T (T
MR & & de) ORIFIFRMFITHERT 5.



Vol.17 No.2 PASHIF O BIREICB T 2 BT =F ) T Db Y FIZHET D5

O AsiE, AT/\7T
DE=AR)UTIEERBLAEL
(BRSO YIB<IZFRAT
E51\), COBEAT, 72 o
AT EOH TR, © BT N
0O FAgigEeToliEn — 4v—JI
BRI TEHIETD
(=T ILIEHEE).

Fig. 5 Preclosure monitoring in the repository

O E5LTeRETHNIE AT
N7, BRLSRETOE=4
U2 %EATS,

O BAENERIEHIEY 5 (GBI ITE

X .

o LY
— 45—

Fig. 6 Preclosure monitoring in the underground characterization facility I (for emplacement of simulated waste packages)

O &3LTHRETHNE WOET
DE=ZRITETS,
O AINUZOEZRIDTETHEL,
O BASHIcsEIrs. ADHERAOEY Y
V=T IEHEEL, SuEEFEED
R (FAfHk. AR I 0
N—EpLEB),

o LY
— 4—JL

Fig. 7 Preclosure monitoring in the underground characterization facility II (for emplacement of actual waste packages)

71



BFI18y 7w RiESE

43 FAEKOBRREICETSE=4Y U JHERE
Bk

4.3.1 EZARYIJHEORHICEITSEEEER

T THEORMICBWTHET A Z RN Z Y TH
5.1 ZENETHHI-OOmBEMEIL, ettt RHIC
o THRT27ODOBISICESE, by 74y CTRR
ENDHLOTHLN, ZITEHRMNLAT v 7OBAT, &
MKW E T AL L CHEAMRERE=X ) 7
OFFEREHI AT, T4 U v JHA ORESTIEB LT
=2 U TREROHMIEEDE X FERT.

FE=HX Y UUFHEE LT, E=F VU JHBLE, TD
=X U7 HE BEXOZOREOHK R ELZRTET D
VERSH L. ZOF=F Y IEEOBRHIBWTE, F
P, [ERUEZ"HBASE=F U 7 ERE O HIH Sk
(423THZBMR) "2iE 5L NEETHY, FLT
B R CEERIRE/R T =XV JIHETH D Z & (HE
KREEEZMETHIET=F VT OEOOFHTERD D
L&), WOEETIEENSLDILDOTHHIE (BHDH—
EMMOE=4 ) ITHERD EMEOHWHCHAE N TH D
ZE) BREERD.

B ) TREROEIREECBI L, EOBfFE" OV
TIXPASHIF O B IR E ORITB IRV T, RIS )

December 2010

Wb ETHOBEMBEEDD Z LI VST D2 L1
B, ZITE, BRORYMEE YR HET
VAT B OMRICE B LTRE L.
4.3.2 E=4YJEBEORBERZE

R CRL-BEEHAEE X, BEL-E=4V 7
HH OBEFEE Fig. 8 IORT. =4V V7 HHDORE
%, F£7 Fig. 2 Rl imiiEic Ao gy t=
2 v EEROSIK GG e T 52 E=4 ) vV HH
OMMEITH. £ LT, Tro2 BEo@Ekicikox
WHARERE=F UV JHBEA M T2 L 205, &E
HHEICHEAS LWEASE, T2 Y U V7EHOREL (E
HOBY ) 21752 & &725.

| BtH OFRERMEL TERFIE (BREE SO0 E B
T =D T 7 AFEE) BWMETHE=4) T D]
DOFUFERH D12 THY, Thzilie LG ax
FOFENE=FY T DOFEERD. 2 BB OBRE A
I —EMHoT=4 ) o FiERNEMmEOHEICA
hin? ] THY, nbiie LG eidT=4 Y S
LD, ZOBRELRENRT =X Y U T FEROHIN U F
G9pZ s, ZZ2TO"H 5 —EHR" L ITFHHIFE
DFMmEE=X Y U VHEEOFHE (Fl X — 7 DR
FT) LORMRTIRESNAHIETHS.

| HEEEOBE

Einmmii " o
TORE (2

WIEBEICEOE
‘BN E=R) T EIERED
HHEHEHRTS
E-AYUJIEE O

WSZDNSHE.
AINYF7TD
EZHYDTIERBELARL
(Fig.5, Fig.6, Fig.73mR)

CEIS IE I\ =N | I

E=RUJIER

Fig. 8 A method for screening monitoring parameters



Vol.17 No.2

PASERF O BRI EIZB T B E=2 Y 7 D& Y JFIZBT Dt

A -
S—. TRIETREAMR P . s
100
%
o
W 80
bl
T 7
&
® 60
50
40
0.001 0.01 0.1 10 100 1000 10000
EE&EREY]

FENBEEMICEL T TRERR I RERER) OAHTOFRELDH. EEBEITR

BV DEELD,

AR DR RIE, BTRRICE DG REREOHITH D,
A3 DRI RESE I EEEL TR

Fig. 9 A schematic for the application of the principles regarding criteria to the temperature of buffer materials

4.3.3 HSERKOBRBREICEIDIE=FVIVI/HED
FIuTEAE

PRI OB BREICBIT DE =2 U v iR OH
Wi, FEROZEMEL LTHE R BN L "GO B
b0 & LT, BRI OBAEMATIC X 2 T HIME & o Fik
WZINZ, Q@EFHCL O ATHERMEOMERRL 5.

ERE LB I DB 2 07 2 AR T O FH 2 5
2R &, Fig. 9 (TR d & 9 IZHHEQD TIARG R O TS
ROZUMEZWRT DL THY, BRIl e L L
TR RN EE S S HFRHFH TH D Z L DR L 725

o, BEQTIIRG LOFHE TH DIME L DI L 725,

CITHERZLEFANR LS5 —EMH" & ORAKRT
HY, BIAT 10 FREFHFREL LB, 10 FRED
FHAR R L RO L EEQ TOHMICAMTH D Z L3
KoObND.

FRELEEBEXFERIC, T=F U v IR OHIE L
BT 5 & Fig. 101RT L9105, EFE=2V 7
FERDLEEHREELRE L TV D EPOMREZITV,
HEEOQTOHMW L7225, HEOZME LSS, o
TUATEMEEIRTH LD, b L, EEOL
RLRWEEIE, EZEQTOHE L 20, REQZIET

EEGA, 2O T AR TEMEE KRS DFEE 22 D

ZIZT, BEQLHE LRWGE, ZoT T R EM
EAZFFT D2 L L2503, A&l Fig. 2 RloRT
IS RRIC L ARARTHIE L 70D, T CEHBER I L
IR EEIE O BB H Ik (B =4 U U ZITRIE L 72\ Vvim B
) Tho, FxEEQEWHE L TR TH, EMEIC
WENDIRVERGIEEZEETREThHS.

79

ZOOHWTEYEIZ ANy 7 ST RE DWW, Ny o 7T
Uy ROFMEEERTH L&D, F Y, FED
BRERECRBIDE=4 Y 7 OBRFHITIHMEROET =4
Vo7 (BlzE, =274 OFH) FHEiciE45 2
Lehb.

B Y E=Z ) o IR, =4 ) 7 OFE R

(B Z0E, HFAKMAR) 2O EHCAVWE Z & &
SIAMICTHR LTZA, =2V 7 oEH B, &
WAL 72N T & OFERR) BTN TOEMIZ IV TR H
THIZ2 D (KEERELARE CARE LR s Ch, —EEE
TBEEGATHBETORITEEPEILFIELE 2 5) BE
LEZ LD, FDD, BE=F Y U EFHET HITY -
ST, SEIERBRCTREPBELIRICS 2 2 258
L7292 C, TS EMEEFRICHR T bEEL
7D,

5 WMAEREEEMOERCLSIHBELSE=S2) Y
TRERHOHNEHICER SBE

PASHIE O B B E IR R T 5 720, PR L E®
=2V T HRICE T 28 LB 2 246 L Tn
Z e, BtROEBEERFEO—2THD. £ T, K
BT, 421 TR LSS E ZIZEaToE=
2 THEEROBREIAL S S E OB BN ARD D
ERIKR BB DR Z " b DT=4 ) 7Ol EE L
T, BARBRRE A HE D BTV DARE T — 7L AR B Hi
HERORZHAR[IL1I2ICER L, #iglye=4 1 v 7%l
R DHIKI M B2 DI HONW T HEREELMR T,



BFI18y 7w RiESE

| ESHULURE

2FRES
DEE

December 2010

HEMBED
{2433

or {&E &M

{2433

| |

FREF DI

T
|

]

i

MIEEEEKICED
HE R 2

FNVREQZERRLIGELBEEQOAEHRELISELETE. ALXFHOHETL. £D

XEFDEENELESTS,

F2)MEMTHID A X, REBERAICHE>THRT 5O DEICEYEL>TL

60

Fig. 10 The acceptability criteria for the results of monitoring

5.1 #hEBEERTOBE

HiH AR S S BN C I, MR SOWE K S E T O K X W
BORORBEREENZ 5120, 704 T L EREHE
HEEE -ROKP COMBREHEFTCHAINTND
¥ MHz ~% GHz OFFRAOEE A b OBHE (BRIK)
TIE7e <, # kHz BAF OB OB 28 A LT
W5 TR EALS A, REHM CO®MMAIZHT ¢
S5em X h13em 2/ S 7= i AR (S 3k (IRE R
TN, o® AT AREI3Sh TR
(Fig.11 %), @AMER 2 M ELTE W5, £,
422 HICTRLULERE BEEMBREOD LA, BLOR
43 e RE D E D) OIRPIT AT, HT EERR LS BT & Bk
EIZB N T HEBE TR TR ARETH D b
FA b OWRE AT i T A [14) 2 1A b T, BERR
IKIH DRI T D T2 R [131C B9 5 £ 1R B %6

E -
i 3
P el
G R
§25
M
i B3

2

K

HIFETHED BTV D.

5.2 #phEBEERMNE=2VVIOHYA~EX
PEE
M A RNy — T AR ARETH D L9 2
Uy EBR® DD, T URZIERESRE Sh, mik
HENEL, DOWEBROFEMIIMA N YTV —DHFEMLH
BT AUENRSDZ L& BROZERBLT A v M
ALTWD. 207w, HHREREEAERMEZ#EALTH
423 HTRLIZHIB G E=4 Y o 7 FEREREORIKISRIE
EARBINCEZ 72T O Z A LTV AIRTIE W
2, 32 W TR LIEREREEZ AR — N AT 2%
HOTELE T, HEBRORLAZHMIZREL, £=4
V2 7 DIT 20N T ORECPERE E e o TIXW T 7R
W D EEMEREL DD, Bl XX Fig. 12 & Fig. 131X~ T

Wireless Iransmitter

Hh I GE V=N f=02 |
O T /NI AL T A 1D uY

RPO

mc

(GB SAKATA DENKI

Fig. 11 A miniatureized transmitter of the wireless transmission sysytem in the underground

80



Vol.17 No.2 PREHEF O BRIEIC BT 2 T=2 Y > 7 Db 0 J7ITBT o Mt

L= ) T ERISRERT D ENAEEE D % VI BEFE ALy O RN B 2 22 21 O f (R OBLA
S, HEE L oA BRBRICHT T =2 Y V7T DR MH, FE=L VT OB FERFTDHZENEEL 2o
IZBWT, M EEREEEINIEA Y — LD —DIl7 B T3, TIT, RTINS FHICBNCEHELEZ L
LEZLND. 5 PASHRF O FUERIRE DB 5 B L, PASHRF O R R E

DEZHZEBI L9 2T, COBRRECBTSE=X

6 FE&H VT DB S (=X L I ORE, =8 Y v T E
D HIRIZE, 35 L BRI =4 U o 7 EHE OB
6.1 RBMOELYD

) \ZOWTER R Tz, B LR ZIREIC

EDE=2 ) U IR BETRIL A E X D &, ™ L BUHZE=ZV L ZDHY HILONWTHY ELHDE, F

O FAM#. BEREEAIS
BmEICE. TR
I (IR BESEMR) TDT—
SR IETRE

HYgUe—3

o EUH(

— =L REIRARE

Fig. 12 Postclosure monitoring using the wireless transmission sysytem in the underground characterization facility I (for
the emplacement of simulated waste packages)

O BiH. MREEATS
BRI, ERTEZFD
T—R%EAETRE.

o tUH(HEIREEE) 4 ZEH
— =)L -- EHREE

Fig. 13 Postclosure monitoring using the wireless transmission sysytem in a deep geological repository

81



BFI18y 7w RESE

FROL OIS,

OF LIV PEBESEY DAy DR BRI E
THERT D7o0ICiE, RAeMRFANCESEED S
ZEMBEERD. T, WG oBEg, TH
FEDORDUCEB N CHEHT 2 2 R4 THhDH. ) 2L
EaRTROIE, TTENRMRPEETHD. ) &
M2 b2 Y ThD. | 02 OOMENLE LICE
THDHZERBE LD, £ LT, ZOmEEE,
R FEHE S AL TV D RS0 R BRI RNLE THL
BENDSEZSERMF - BHRZEVFFR—FrSh
LTl D.

@QF=2 V) 7OFEENIz T AL L TODOMmERE
BEYR— I T22LTHD.

QMBI =& 1V v 7 ERER ORISR & LT,
F=H Y T OITANND T ORECHERE A 72D
RNE DT BT, TGOS HHE, N TN
TTCOE=HY 7 3E Ly (PSR O
WALV ZEeERERERD.

@T=% Y 7HADOEEICBWTL, "O@DHIKIS&Ht"
ERMETAHAIENEETHY, £ L THINMENT
Ei iR t=4 YV JHATHHZ L (FERFIH
EMETHE=F Y T OO UTERS D Z
L), WOETIEENHLLOTHHZE (bD
—EHEOE=F U » FRERN O WA %)
ThHdHZ L) BRELRD.

@M B E HANIZ T — T AR ARETH D LD
AUy "B HTD, [F=2 Y TOITHNRNYT

DHEREPIERE 72 o TUXWT 22V ) T & ZHMERFL
20, "QODHIKIGRMAEEH TE A A LT

W5, £oT, A%E=XV L TOHY HOMKFE
MDD OITiE, AP IR EAE H il O BR %S 2 (8 T
i s EnNEEND.

BN 7S OB E L, Z OO EREIZBT
MBS E =5 T DH Y I, 5% A NRERD
DI DK BERS A MR — B a2 o E=X 1
VIR ORRE, T=x ) SN S LS
BIERICET & mOEAIZRD2bOTHDL EEZX T
5.

6.2 SEORFEOAMYE HELOEGERHICETSE
=8 Y U TEEORKE)

E=F U 7 OEBEMITIHAICEREATE D, 2009
£ 5 AlZiEEMickB 2 =41 » 7 ORI E
MoDeRn[4]73, 18 DOWFFEHEBI OSSN LV BRLA STV
5. ZOKERFETE ITHER SN TV D AL, 2R
BN HE=F Y T ZEHALTEY, E=X) 7D
B BCHIE ORFT O T, 2B F L ORFEEZBLE L TV
LZLThHD. TOHEAL LT, —RKEREZEDHIEL

82

December 2010

~OBEfREHEEE 2 5 &, FOBROMEE 2 ML L2 f
B (E=2Y U 7fER) THRET DLWV IBEIHNGNY
SN2 HThD.

18 L OV PR BESEY) O M B AL 5y S I T A BRI O &
WG OBERHIRENKE T L2k T, BikCiE 0B
T LI R EREZE OIS E OEEIEMEIT O
VENDH D, Fio, BEHMRHCIE, NHIOFERA~OBEY) 25T
JEENTREZR & D1, PISHORAERY B £ THEE ST
WA RN ATREME3] b B T2 C, L OB ETT
HTENEEL RS, E5\, MBI E=2Y v
TWMEFT D ERLSEDDILENRD D, Al L=
EEETD L, B OEGRERETI> —RELT, =
2 U T OERENRKD HALDH ATREMED E . AR CIEEAT
MRS CEMRZ2MEOEDOTZODE=4 ) v 7 DiRgt
WCET 5 THEOEBRREICBI s gl ye=2 1Y v
TOHY I IR E LD, SBITHERGLRBRE O
Mz RT EFE 2 5D MoDeRn TOMFTARL LS & 1 %
Z, HERZOBELBEEL, BRNRE=2Y 75
FREL T LERD .

FRITREEE L 0 D DEFEIT L D [ LU i B
WA BIE LGy AT A TSR AN @ AL 3
BEO—HTHS.

BEXH

IAEA : IAEA Z2HHET Y — X, No.WS-R-4,
PEFEFE) DO MG ST | (2006).

BETANLFX —PES R ME P ERE — &L
IVHURPEBEFEM AL DT E D H Y 7 —, Fik
1143 A 23 B (1999).

R LN ERR REER- X —RAESRT
TVEA - RIS, & LV PR BESEY) % O i AL
AR D B AEHFNCOWT, ¥k 20 451 A 18 A
(2008).

MoDeRn Website: http://www.modern-fp7.eu/.

JR7- IR R B A (NUMO) : BURYEBEZEY
HIE L FZEIZ DN T, ofiit- 1, 5335 O EEE(2009).
R Z N ERR REER= VX — AR T
VLA AR S, 1K L~V EBEEEY) O SR TRIE
WP TAR B B EIRFNC DN T, Ak 20 4 1 A (2008).
A I B & LIV R BE S O L TR D
LA OTEARNE 2 FIZHOWT G5 1 RIE), ¥
B 124 11 A 6 H (2000).

SR - BRI EET RIS T A RN
OFETIFFEERE (55 1 B REMIREmE L

JAEA-Research 2007-043 (2007).

B A 7 VB FKSAE  DAENC I T B | LUV
S BEEY) B V55 D EEATIA (S SR, HiE ALy A 5B
FE 2RI F &, 4yt 2 HiE ALY O T2, INC

(1] Mt

(2]

(3]

(4]

(3]

(6]

(7]

(8]

9]



Vol.17 No.2 PRSI OB EIREICB U 2 HEL Y E=% ) > 7O H Y FIZBET 25

TN1400 99-022 (1999).

[10] TAEA : Monitoring of geological repositories for high level
radioactive waste, IAEA-TECDOC-1208 (2001).

[11] Suyama, Y. et al.: Wireless transmission monitoring in a
geological disposal repository (I) Concepts and
Advantages, The 33rd International Symposium Scientific
Basis for Nuclear Waste Management, Materials Research
Society (2009).

[12] Takamura, H. et al.: Wireless transmission monitoring in a

geological disposal repository (II) Research and

Development, The 33rd International Symposium

Scientific Basis for Nuclear Waste Management, Materials

Research Society (2009).

SR R R R - EeE R 2 —  FR 21

JE MU AL 5y BT R A S SRR & L~V R P B S

Loy B, A5y AT WL BRI S LB

HEH B3 ==2V 7 HIFORFE (2010).

Kobayashi, I. et al.: Development of construction methods

[13

—_

—
—_—
N

—

of the bentonite engineered barrier by the high-density
shotclay system, Workshop on long-term performance of
smectitic clays embedding canisters with Thighly
radioactive waste (2007).

83



A J18y 7 = RIJFSE December 2010

84



