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Rethinking Japan's High Level Radioactive Waste Disposal Policy Based on Citizen's Opinions
Rin Watanabe University of Tokyo, Dept. of Nuclear Fng. and Management

v OVERVIEW

his policy have

% OBIJECTIVE & OVERALL SCHEME | 5.0t from

VALUE DISCUSSIONS

value T TECHNICAL DISCUSSIONS
To CONCEIVE and TRY OUT a scheme discussions " Expert Interviews
for rethinking “How to dispose of HLW” v Development  REERIEERETE! e
through * Requires technical knowledge/expertise

= Science + technology + policy issue [2] ST I - Feccback to citizens

discussions
% CITIZEN INTERVIEWS

* 5 Group Interviews + 1 Workshop (31 participants) « Young citizens (Ages 16-34)
« To facilitate the interviews, and to hear opinions about other * Not many studies, “The future generation”

* Relatively well addressed (1]

peoples values [3] * Residing or commuting around Tokai Village, Ibaraki Pref.

What would be a desirable manner of disposing HLW?

Shouldn’t we try to make the waste less harmful? Will we be able to ‘clean up’
Can’t the The waste if something happens?
waste be Can radiation should be
reduced, or  be reduced? stored so Can’t we try harder to continue
reused that the monitoring disposed waste?

‘burden’ of

anymore? i /v

Reducing waste,

- hinai o y :
=Ny & o
‘ : :

Monitoring and
management

toxicity izolation J Fairness

L EXPERT INTERVIEWS

* Members of different areas of expertise, different positions « 8 Interviews in person and in groups

(researchers, public officials, implementing agency personnel) * Results have been temporarily arranged into 3 possible strategies

How could such a manner of disposal be realized?

POSSIBLE STRATEGY 1: POSSIBLE STRATEGY 2: POSSIBLE STRATEGY 3:
MINIMIZING FORESEEABLE TOTAL RISK | SPREADING RISK OUT TAKING EXTRA RISK TO MAKE THE BEST OF HLW
m Disposal at lowest risk site « [TXTMA 80 yr cooling of waste * Separately treating/disposing:

(considering transportation etc. aswell) « [T storage at multiple sites [ B ABurnable MA

« [EETAA fair siting process (openly (~10 sites, possibly on-site [EX A short lived radionuclides
discussed criteria and procedures) storage for un-reprocessed [ MMARadioisotopes with industrial uses

«  [EEEMAReconsideration of nuclear fuel waste) +[BlRadionuclides with characteristic exposure
cycle, esp. reprocessing ¢ During the 80 yrs: pathways etc.

« B Meanwhile, waste to be stored in . m Pilot project of geologic 0 mStorage facilities for the meantime,
existing sites disposal partitioning plants, and related facilities to be

« FIY] Monitoring of distanced cold pilot « [ R&D of Seabed disposal, sited nationwide
facility Quter-space disposal, etc. » [ efforts put to reinforcing monitoring of

«  [WFAYIR&D of remote monitoring + ¥ R&D of partitioning, such plants, surrounding communities and the
technology of radioactive materials element-particular public at large

«  EdANationwide utilization of clearance isolation technologies, +  [IPITIR&D for relieving health effects of
materials transmutation exposure, including total health care

What is your opinion of these strategies? In terms of resilience?

RS SRR RSRE SR RERESE S T 111 R 18 51 1

% References %t Acknowledgements

[1] R, WATANABE, “A Study of the Debate Concerning High-Level Radioactive Waste Disposal’, Graduate Thesis advised by Prof. 5. The fieldwork in this research was performed with Kohta Juraku (Assistant
Tanaka at the Dept, of Systems Innovation, Fac. Of Eng., Univ. of Tokyo, not published (2014 <Japanese AY. 20133). Professor at Tokyo Denki University) as part of the “Chilki Shakai to
[2] Weinberg, A. (1972). Science and trans-science. Minervo. Retrieved from

Sl Genshiryoku ni Kansuru Shakai Kagaku Kenkyuu Shien Jigyo (Funding
1315, R. Vaughn, . 5. Schumm, J. Sinagub, “Focus Groups Interviews in Education and Psychology”, Sage Publications, Inc., New Project for Social Scientific Research on Local Communities and Nuclear
ed., California, USA, 1996. Power)” supported by Tokai village, Ibaraki prefecture. (see link =)

X9 HhHlpA 7y a AT HEMFE E OfmICHW R A &2 —
75



FF g v A OAHEIZONWT

B ORRIE A el wIMEOBLS TlE, Possible Strategy 1 (X7 a v A) 1ZHEY
HELLRWEEBZBND, BIBENOBRCMAZITO 2R T UL, R e BRI
OIENIE - TLE I, HENOFREIZER L7 & JITHLREN ORI E K> THDEND
LAL7R0N,

FFar ADL YU AITDONT

IS TR L) = AN EL S5 %, Possible Strategy 1 (7> 3 A) T 1R
DHEMPHDH ENZ D, "= RE—DFNED D 6I1E, EMET T SO HEE
PRI LTH, YATLANRVLV IV MURDHEX 5 2 ENEEICR D, Hn, ZEZe
L EG#EATERL, ZHC) A7 EMZ5ARbRO NS, 2L, LY U TR
DN TGS DA T2 a VIFEELZRWNS, EOF v aiionTh, 7y ar
EREMLENB LYY DU A EmO TV BERDDL ENZ D,

AT arBDY AT R AL MITOWT

Possible Strategy 3 (A 7> 3 > B) IZ2oWTiL, o472 g VEIREOEK Y A7 D~
AT A NOMIT, IREH A 7 VT AT AR RGBS XA T ADEEAGIZHE S,
VAT I w7 Y RITRVAT LOEMER SRR RIS T O EER RO D, BT,
ANVELIZ Ko T HLW 208 T8 —E MR 1L £ o 72 & X 083 2 THOEEEC, Mk [F O
ERRADBRITTZEEDV AT LOEE S, HDHWITREEEICHCSIEROBANT, WA
W, KIBZE, VAT ABREHEIR LTI AT RX Y AL N EOBBITERIZR S,

A7 a v A B LA S DETH RO TR

Possible Strategyl (A7  a i A) TWDITHBITO LMY A7 <X A2 NOPEF
CHZOND, ZOHFMMECITERTN, 2-3 DETRREOSBALY EfRAS b TH B
DTIZRND, TITHZET, ZOF T a D ThIANEICED L LEET D
AIREMED B D Ath, MK L~V PMEBE SR SOfE FH 3 AR EL DAL FiEE SN T U BT e D T
EaBE 2L, ERD A HLW &R UMiEE STy L, B, 3 =AWy b REROAL
BT T 21T 5 2 &0, BURMEREEM %2 b — 2 LV ChTZ & X O GmFEC LSy
OB b EERT 500 LI,

EET IV = DO LTI E LA T v a ik E

F 7 arBTHELEDEWIIFEAERWEREDbN D, BIEDOHATIE, #HER
BHZEEND TN b= AT xR L L THART 2008 S UE ST b,
LorL, I -7 v — OUIcBlE, BERIEBOEE X2V 7 0 EOBREITIE A b
LT, FHEESNO TV s =0 A& 5575 (IREM L, B, SEOs%) 1IR
WRTHDH, ZHPRMEILTHDHI ENnD, DBEZ L =0 NI LTI HFRE

30

ik TFEOSE THRE SN TWAH LYY = A &, FBESNDAELICKT L CTHRE & HEFF £

IZIFEHETE 5 AT L3, R T2 g 2 5 [26],

76



DEFRITE & FINBRR AR D b5, ZAHUZHWICEH L TED L9247 a AP X
NTHEEDLLRWDOTIZAR DN,

7 BB EX 2 VT o OBEDN O E L WA T g T e

AR AR W) EFEOBESRAROMETHY, A7 a VETo@EWIL, MiEE
BT AN D IEREEICRE OIS, ARICITEEC SV =7 L2 0BT 2R 03B 0,
BEAPERT R OB T S HICERNEIND Z L2 HE 2D &, BARILBOBIA T3 D
DAT v a ANFELEDOBEWNZIFEAERY, EEXLND, ), BEEX=2VT 40
BLEDIX, —GmE UTHRHEAREZ ] O MR ORI 2 A2 LT > TY A7 |34
2%, LOLZDEAY, DTV F =7 50 MOX BREVENFET DT, HLW off A
BFHREL OB X 2 U 7 0 1CRT 2E BN S <, FIZIEA S N L— K47
L C ik d 70\ Possible Strategy 1 (7> a v A) T &E, LEZA
T EEEYTIERY, L D,

7 AT arCOHREEIEDD DN
Possible Strategy2 (A 7Y 3> C) I[ZRAX —TIHFERIZE VKGN TWDEN, FRZ
WFFEBRTE D Lt L O NE ORI DWW TS, HAivBAds BAE 2 Bk & L CifsEo i 2 X 8] %
ZEvEBILND,

7 LY SOV T DALY D EBROEE L SO T
FH TORGLRMEITIT DU531%, EBRFMISER T2 HIETITORY, R —F
ANREL, BEHTRNEZ XS, N— RLOESIZE, EEFHNOSIEICHLERFE 2 O
T, FEGE - EHESHED - H NGO 2357 5102 2 EMEOH % FEICHK S =
v—iEE), LU EE1T O R OOENBIRICET 2%, & BIIXEERM 2R SR Hl# S~
R, NEEND, EARIZIE, WEEROFHSCAR—RAT 7 U ~ORHL & FH 22 MH]
% < o CTHRENXLT HVES OIFBROFCIL, T8 MEE~DLSy 2 Hidt 9 2 EE ik
D2 FERNDET RO, 72720, BEFEOEBEET & 8L S 20V #iFH T, ZEB O
T LY, BIZITIEFR THETORGEITH, FOX TV a VIIMFHIET 5B 2 5,

HAR L OFm TR T b WwESERE 2L, HEDOA, B, COFHEEEFE LY, 4
Fa v AR EINZT (7 ar Aal OXHI Y TH T arz2BMLi-n45
ZENTE D, SRIDOREEANHBENL, FAX—F v a OB EZESTZIRESNTZD
DThHoTTed, EBRIAT v a w2 - BT EIXL TRy, 41k, R CH
MFEA X a—DOfRE 7 4 — RNy 7T 58S, (KEREH T 4 AT v a VETD,
F T a COBBRET BTV,

77



5. EE

5.1. AR TERLE-FEOAMELEE

511 ABIRTEELEFEOEME
TEROBE RIZFESWTHEHIRZARARM T #H 6 BB Z &R TE 0

AR TER L= TIEOREBOFRE, HLW &2 (895 “U5” T5&E )] IOV THROE
REHE, Thzab EICBORZ RE L, BERMRNERERFIT2 20N TER, B2 D,
Thebb, AFRIIHTHOBE ERMICER TE LB b s, UIFTIE 1.2 filcs LT
DL EHERT D,

FTHROBAROMETIE, BEROFEHILIE > L&V IEBOFER L, TOHE
% BT 2 fcal 72 7RI &0 BB 2 XA L, B NROEHRIEE O ETHROE AL
ERELZZET, ZMEN HW 25D X5 I THZENREE L NWEEZTWDENER
RHTENTE, TROBRIZINE COBERICEZEOR THEmN o Thynb o (£ 2.
DO, @) R, bolELEMPALBFCZE LT TWnwAansd (F 2. o0, @) bd
0, BORZHKANO RETHENGONTZ, & W0Z D,

EHlZ, HMFEA X Ea—TOMROBEROEZT, Modd, e LIZEHEMEOERY
FEIRTLHZ LT, TROERLOHFEETE LN MMESICET 2#m %, BRI ER DK
FROBRC, BRRBREORFNC OB L EOREZIC SR ITFT LN TEZ, Loy, i
RENTZIFEE BN R T LB LT R, ERIEE S TW A B v A7 AT T34
WL OFERELNTEZ LD, KAFECB T A2HEMAFORRE, (CIEEShAEFE A
Tvar X0 BRIKS, ORI SRR RISV TG, B2 6D,

TROBROWMEL, TN EZTT-HEMFE A X B a—0RR, BORRBR2MEFT2729
OIERBR -T2, ZOFERE TR I LEERE, AR E X TER SN BORR
BROREEZANT, SRIHEMFHEANTRITLEL Y1, IRSEMEERZTET A AT v
3 EITWE, TOT 4 Ay v a rOFERERNE 2 TIREZ I LIRERD, WhIEATF
EO TR L Lo, TROBERICESSBERABERZORGTOMR L7225, AN R L
FIEFZ D LB O EEM 2+ 310> T\ 5,

U bZEEEZDE, ZOFERBITATE, HLW O REICET 2 MEE 7, EEZ2ERRE
AT 72 OB D flATH D, EE 2D, WERD HLW AL55 % 5 < D TR AL M SR
L2 o I EBR O E T ICIEZ D 2 T, [ZoBRIITE2 HfEL TV o) TP k)
IR EB 2B L, (2% Li=0h ) BNHLNRIETEROBRFMTbhT\nb, =
NHBK EAUE, RS FoTh TR UEBLZ LA TE 50 HEFTE 5L LT, BRkO
BN AKHEIZHR S LCR U MAMLEN] W - REEDOERN TR 5 L BESN S, Wb
IR 2R O A OB IAME AR SN D Z & T, RO THRMARE LN TE D
ko stMrrsns,

78



ZOMIZHE x B D EhE

FRRICINZ, ABFEN R LT FEIZLL T O L 9 22 T Al L O PEICBE L TR EZ R
I, L, ATFENEMFZFOMICEE L TCLESTWD L) ICEDbNLEEBEEZTIT D
NRICEET 5, SEIOHMAFEA L2 —I12B T, bAHEMFEIL, Fxlc LT Moz
LEELGDoTWRNVAL, I H50oTWD NIHEHIRO AREMIC DWW T RIRICEBTE 5
3, Hifiz 0 UL U o 7o NIFBEFOENICHERIZ /> T LE 9 | LR L3, BAROIURTY
2N, AROHBIL S HINITE OBERENE B E A BRI W T —EU Lo W, i
RWEORMN D HIZH 03005 T, HLW I F B > 5 B 0 bhd 7o HEME R DR R
REINE AR & B H A, THIE AL 1 IHESL L 7o 8T T o THEANPISGED RHTIZ & A B,
EEL, RICHLZIBHL TEXZDOTIERWEA I ), 29 LEBREMZED <1 v Kk
v N BWDLDBFEFNEROEENEDO—K /> TWNAZ LT HFICBEZ6ND, RFEN
BRTIMHOH Y FIL, THIFDZ & 25> Ty FEHMAFEY OfiRIZL < B A2
L, 2O [ZIUIREHE A TR I ZHIRS R OfMIX 72 & SRS TICHEM A EE
PEAIER LI Z & C, Kb R@MELZEET 2@ ENH 50000 Lilewy, (KK, 29 L7
FwamD V) 7 Ly 2 3HEHFEMEDO N EMEY T L L EBATRREEZZ LN, EBRICED X S REY
MADHM 2 I a =7 A N THAEINS,)

512. MEOEBEROAESEICET HFE [FFEEERK]

ABEIOHRA v H Ea—bU—rvay 7B LT, 2MFICHET D HEIERONFITHE
RN LN o7, SAEOHRETIE, HLW Ok, B, H 5 RAEIROEE, 8720 LI
EDENE, ET2BME~ORNDT Z A TBATESROME LA L, X518, BEHREDMH®
B0, MO NEEBZIZUD Y A7 ICHAT2EREIFTHIET, A2 E2—nRLY
BZRLT WS DI S T AREVEN & 5, B 1%, FBEM V12 HLW DR i sk i sk N ek &
WO IHERE L 728D Y A7 NEDRETH D12 LEE, Ay oEHSCEOEEON
BPEIZONWT, LW EBEAERMELNIZOTIERWD, EHEMFA UV 2—DBRICbHIERH
Wdolz, ZOEMIIT—EHLN, [EDX T Wy 562 ENRLEE LV ICBET 5D,
BUROEMHFIE D, REEMOBEREZRET 252X, UV A7 I2HET 2 F MRk
FEELRTERS20, U A7 ICBET 2580, BLUROFEM OHIK 2RI EHR 05
Thd, T7bb, VAZIHERITFREZE U CTHRZ2BEMICEHIND DI TiEel, T8
TERIFC& 28 2 W auE ) TR SN TOW A EZO BRI LX) v ) BRfF&E T
LAVRT ZENTERY, STV, THR, FOREOV AZITMADIENTEDLON] &
WO BRI Z R E R TR <, AFRORETDH, THERSEZ AW CHIEME LT,

Fiz, AROTHROBROFEOAENIRI L LT, MEHIE, SEFEmARE STV
ZENRFETOND, ZORIZONTIE, g OFlE 2 x5 L U CRERO 7 +— A7
N—TA B2 =572, HBBRFOMEIREOND EEZEZ NS,

S M A v H B a—

79



51.3. BEfRA V4 Ea1—0FXKICET RE

HAFEA X Ea—Tl, TROBEROFERLRITEC THEL R OFEME~DOL 2 B
2—%FPELTWEIZHELL T, EBRICHAIZHGONTEEMEOSHCHENE-> T LE-
oo F72, TEL TWESHCHTED I NV—T A4 U X E2a— DL HE W HBLTX 2o 7z,
ZORERELT, I TH o LRRBET 2 Hike LTO HLW OEBREISCZEMEIE L VD
FT v a I EVER SN TR, F2, MWy OBAMEON M (BT DiEm b, T
RERUTEE T LN, BOAHIECRF 2SI LA fRRRIZH £V IRE SN2 o
Teo AMFEAOSILE LT, BURMEBROMEF O, 28O 2fHT 52 L a2Rkhl, K
FIEAFSBERT AR, HEREOES - v U T —H OB TR T X BT 120
T, ERBHOFEERNRE LA LV EZ Ea—% T2, 77— OA v Fa—bHE
L7720, f X2 a—LRIRFICHEREZEEL, MOFEMEORIZEZSRLENLA X Ea—
EHEDHT-D, Vol TRAVLEND LILZel,

Fo LV ARERREE LT, BT 58555 OB FOFEMAERAER, 7T —FX—RXFD
FAR® 5, AROFEETORTESRGAEIL, FMEPD [~E22HT 5L Ly HERLTIZ
LD, 7olin~TEofc bS] LWoltEhkRnbol b &5, EMFA X a— 2T
HIEETITo T D, LovL, BMENRE LI HIEICEET 5 BARZ G0 EOR Y Ml
WERICT~IIE, LV ZLOF#RE D EICERRBERZORF 21T 5, 20X 912 LR
ST ONTERIL, EOFEFE HW LSICEE#HT 5T —F RX—R LR DR D LD, iR
B, HLW B LTRSS STV 5 KMSRD L 9 RBEFED T — 2 _R— A 2 Mg L LT, AMF
TIRETDHOFIEZEBLRNS, G0 TEE LW “U9” obv ] LxhaFEHRT5
LD Z KMS IZBE ST 5 & 9 RIEENRD DN DLD0E LRy,

5.1.4. BERRBRORMICET HHRE
BORRBROMFHIET 23ED 5 5, HMFEA VF B a—OfREBINIEEDOIR T L
WO LTERENCE LT, REEZI1T > Thew, TS ARERRREIL, F0HNTHE
imEiT ol LI, EfeEbY TEIRWRER, —HIEOHDBORRER & 722620l REME)
bHHZLThD, BlAE, BEEAICELT, AFEORRESCHMMZIER L THEE - 55l
21T 9 =T, WG SV TF LSO TR~ DSy, BRI 2 HfE4 2 &1
R EITB AN, BBEOAREND VAT, ENENONENTHEmEZIT - 12%RIC, 2K
HRBSLTTHAT, HOTikmd 22 EVLEE LWL TH D, T, EEICHRAZLZAT
BEt&a1T9 2L 2B AL EWENTRIND, £bT bRER - otk - LAoEPraTico
WTHRRRT 2 ZENR G TRVWEDIZHEEZEALIZOTH->T, ETUTOVWTERDLZ LI
ZMOBRA S BITRSI<, —EIZXVZOMRIZEEZ>THH HIBEREL D, HEBRE

32 KMS (iR~ R A > by AT b)) ML BT B 2 ko tha i 2 e A b A X
D, Ehit BRI 21X UORIAN 22— —2HE L GEH SN TWD « BARET)
WEFEBRFEHENE  THURE LB BT 28R RE) v =T =
http://kms1.jaea.go.jp/kmsif/kms_login.html

80



206D, LWoTBENEZ 2000 L, fiZd, Mz Tor o8 EE L& B
FT0 VO MMMESNIZEENRT A Ay a LObWWbDOThL L H L, Zh
HDOFUIZHONTIE, SBOEERER TEEEEDTZ,

BORRBROBFHIOWNT, ﬁﬁ&ﬁ7/a/%Fﬁ*Jkbf%ibtifwﬁﬁ%ﬁﬁ
Fa A TRt B, IREERIC BPEE WO RERRFEDORA RN H 5, A,
9@@%%%%%%&Lfﬁ%%%mt74xﬁ//a/%ﬁotk A, fERREieA 7
3 DML R T D F IR0 o, THMFEA 2 2 —OLFRRNGE T E OR8] &,
FENOERFEEZEEZNT, ARIOTROBROMEL EMFEA o F o —%BE 272K
FiE, MRAEEF UBRAOLONRBERINDIONE L, T, HEOEREIZE
STHALARCDERIRND AT a U MESI, TOMBELLIBRFNORNTLEDH>TL 5,
EV o RN H 0 D, L BAERRREAZA LT L, FEEEET L0
L DOBFZEE PNARFIE & FEROI Y LA ZITV, FERZHIR L T 2 ERRkOBILD,

81



52 AR TEELIE-FEOEAEADERDOAEEMY
Kﬁnf%*bt%&@%ﬁ%«@ﬁ%@T%r’%#6%2%i&6oﬁiﬁﬂﬁxmﬁ
WORBERZE 2 TERINTN, 500 HAD HWW W EICERAT 5 Z LR AHETH
L0, D ETIE, EOXIRENRHVED DD,

13H TR LBy, KO EIRITFEMEODDOEEDH Z &, BERELHNIZHY 95 5
F T a v EBERTAZETHD, £ﬁ4/7/%%kbf AR OPSEAN THIE, £
BREREA - BEERT /X —i WS- TAFENFS - R IVNEES - BUNYERESE
MU —x 2 7T N—T T OIS @fﬁﬁJ%T#¥J®&m NI OHEGm S, R T NEBRAT
DBERA 7> a VO - OO OFEMmICEMT 22 RN BEZX oD, £, BRERED
MR EA~DA > Ty b EZ BN,
EURTERCSCHAIRBR G ~D A > 7y 2 B E LIZHEOSRE D, TROBROFEED XS
LER A — EOHIBIZR L TRBEEEZ L OLIICKHTHZ LT R M EB 2 UXBLEN TIX
2, MROBROEEZRED X5 2HEN#ENEE 2 605, ZOHIZIE, RFEREOD
NBDT 5 —TNATN—T A B 2—EREHFF LoD, MQFOMELZECT & (B
JEotlsk, R IERX ST & DOBERME, ISR T ABEEO TR, F) X, T — bR
N7V w7 ary hOBXTERENEL, TOGNEMAZLZ EREXLND,

ZOBADEMEA L F B2 —(X, 513 TR LI FOT —F _R— 2R LT
L VB SIRAE CO 7+ 0 —2 AL ZEBREELWEA I,

£, RFETOBORRBEROMBFERIL, REZHWT, TROGEMEELLZZ T VRY
U AR, HDOLWVIIREICKTH2ERAAZEOETITO ZEMEXLND, REEEMIL, TR
DOEROFE, FAFA X a2 —BLOE I TER - HFIEICBEET 2L OFE, BORR
BROMWE, KERICKT HMEHER & T d K LIzt 7y a U, BROEA OF
T arEO S Limm0BHEEE LOELOLRDEAD,

82



6. HEER

ARIFZETIE, HLIW &2 X9 “U5” 5 _&E )] [ZHOWTHROERZEE, Thzazt Lz
BRZREL, BRI SEREZMGITHTFEEELRL, HEEERLZBU T, #ETLHTE
DA EFEZIH 5T LT,

ZDO—EE L CHEET-HROBROFAETIE, @ VVGHEREFEDZ &0 X 512
BT DT ENLEE LW AMMEBl O 2T 5720, HYER B L OVEE BIGEROE F
TRERMBLE L TIN—T A A a—BLONY—7 v a v TICBTDIIN—TT A ATy
g VEIToT, FOREE,

OA&YZ [ZH 2002 2Ll EHW 2 FHHH T& 20 on

ORI R NE ST LT, WELoREZ 2, Ty TRV,

@Iy DA E 72 R AT LT

@DTE DIV BN OB B A ke L2\
Lo s, BUEOWWSOJEE B2 BERMSE LN (4.1), SIS LIz RIE, THLW %72
6«<%%L,x@m_iA#%%%ﬁéj;ktf%mibwt%ifmktmmiﬁwﬁ
A9y NEPEFEL T ZDIRBBENMLETH D Z L 2R H 5D, MIcTFE R S FIChREE
ZHIETZ LITEMKEFR A DHEEN L AL,

SO TERE L L T2 - HMFEA v 2 B2 —Tl, HTROBERDIEZTT, s
I, WRELEHEMAZORRON G2 TR 52 LT, HTROERLOFHE CEL - M B4
Ditenma, BARBRBUR OBGE RO, BURRERRZOBFHI SRR 5 OREICS72210F
HIENTETE 42), ZoZ Eickh, TROERIZKESWH TIHITBER DU E SIZ DWW TE
MPICHRTT 2 2 &N TE L Z Rz, [TROBER) ZWkEICHESICEL, 2205
BUTEOR OUE SRS B OB O FHMEIC W T ORIRE 28N - 2 2L, ZHhE O
EZIMORARIZ T2, AFEORE E W R D,

S5\, BREINTEHEY, HEROHENSY S 2T AOMEZBGEDRG L LTWAHD] TH
B LUTEAER (4.3.1), BEEEKOHEE, WNHROTYFA v, WSSFT, S HICEkE#EsS Ty
DIy AT BOR A THEIE TRIRSOHIE DA TE S 2 EDOR G & B0 IR E S,
TERMEE SILTW O HIEILY > A7 BT 55472 L) OFERELNTZZEL Y, RFEIC
XV BRF SN BORREBRRIE, ERBESNHAERA T > a v X0 biRIA<, M oEiiiiics
BRRFEIRICHEE STV D, LEZ DR D,

HAZEA 2 Ea—TRTONIEHEZPHE LR, S0BOP CTHLOE L Z 5 25k
N OMB D Z ENFholz, TTH, BEIMICE LT 5T 2080, Lo5amiciL
T THE TR WG AT~ O R BAfr OBFIE 2 AT O 138572 13 HLW 25 D 5 EHI R E < B
LIRA L P THDHI LMD, TNEND/NE = ANZHOWT RN A 7 g &2 MAILT, 30

83



O TBORIEROESE) 2k L7z (43.2),
A) HLW #7225 WELT, WncBbd, FaliEaeER h—2 1) 27 Ok
/Mbz g

B) HLW #fUERINC /B U Z & ISRl 2175 2 & 2 BT

C) FH ALy LU IE T OIS HE DM AN, F6 K OMIE L3 5l O = AL 5%,
Bex IWPFEBRYE 2 — eI (80 4F) BkIT, DRI ITEF DRI 24T 5

ZOBREEMNT, BERP, TNETOHEMFEAS Z 8 a—TIRY LiIFbhRno iR
BT 25l 2 DB OFMF LEm LImE 2 A, REOUBICABER L TIB LG, I,
A7 a v AT, AV, ASEEBEBOBENS, KUV EREIEY, HLW, {5/ %74
PREFE R Uik TV L7 BT, iy ELAGDEDL DL BWVOTideWw, £, 7
ay BIEVAT ANEMERTD, VAT I v ) A REREHSEA~ORRE, VAT~
XA MDOFHEEZBRF L TBLS RETIERWD), 72 ar COHIREZESIEDDHDH, Fr
(ZHUB LS A OBFFEIZ B L CIFAEIR 72 T BRI EIER b H o o F R VO TIX R,
EWV S TR RNED S T2,

LEDRERNG, AR TER LI, WK - HME - B8 OREIH 28 o m@ic & 5
BERREROMGFED, MR X DHAN 2RI RS < HLIW A5 EIRO RiE LIZE
TLAEPMEDRTRE N, LA D,

A%, FEOWROZDIZS, TREFGMEZLZATZEMNFZA L F 2 —DT 4 — Ry
CEBORRBROMET O R LV, FRIC, EMHEA 7 Ea—OfRETR EEMFE THAS
HFLEL LT, AT THER LIS BORRIEROREDN EOREADTH D02 L
THIENEETHD, FRFIC, HMFEA 22—, FICHROOOCIGRE THED I
TS, BORREBEROME O DIZ+ 3 Th oo bRGEE L2V, FHIHEMAZE~OHRFE A
FEa2—DfRDT 4 — RNy 7 L) BRTIE, BFOFEMBHMADOT — 2 X— 2 & (T
ST TAFEROEHIRD BN D00 Liveuy,

Fio, BERLEFEROSHZORERE LT, TROBERLOFHAE THOFEEC kO K% xt
G L LIROHEZIT) 2 WEZ2 D, TEDL D7 HLW OGS ALEE Lo (2
THOHTRERNE TS 20E2FHRD LI, TROBEROEEZHEND TP & EHIZ,
WA CIT o 72 4 B OFRA RS AR & B2 2EmN RO D0, T 570 OME %15
bIs, [FFFC, EEZENRLSZET, 18NS THZENEELVD] IOV TEREZHHAE
THZEIRD, RFEOAMMECHRELH O NI EMffEN 5,

AT, HLW &2 TE 9 “U0” 5 _E 0 IZOWTHREOERZEEX, Zhztb iz

Bk RE L, BEFOHEMImMALEZEE A BRI R LT 5 FIEeEE L, TOADM
EHLNCLI, ZHICED, THWW Z2E 5004250 2L L TG TE 28 A2

84



BaBEZD9 2 CTHRZRMANMEONT, £B 25, FRFZ, SEOERDMEAD, HW 2 £ 9
WAy B0, EWHRBEIZOWT, SILE—HolRS, FMFEL, Hil-elsmTtE 25
ML p o= TlIwndy, LEZ NS,

85



7. S5

(1] VARSI, /MR RS F5 2. (2010). @R R BEITIZ 81T 2 @ LV I Y BESEY)
LGy HIRTE N AR Dty 4 DI SL RN & RIRIR. 2L FEam X ZE, Vol. 7, 87-98.

[2] EREPL, FAVER. (2010) . (8 LU UM BE M RS B DS 7 1 X %
D < HRFEEIHE S FEME L - FORSCHIE S O THGEN) RIS TR | .
FH FF - B - #2, Vol.19, 25-51.

[8] AARZANSE, A &L VB EEY OOV T, 2012429 H 11 A.

[4] FFHyER. (2013) . T@E LoV PEBEEEMAL > O THEL S| ~OXHLOE T %8R 5
—RO SN MOEEN I E & MIERIN Ok . A7 2013 4 10 A 5, Vol.83
(10), 1164-1178.

[5] ZZf#5L. (2013). & LIV VEBE S @ ALy B &R & 4 H O, B,
8%10), 1152-1163.

[6] J\ARIEFE. (2009). [ [JRA BT B4 —7> 7 4 —F L] O] .Communication-
Design.2, p.113-132. B L C,
NARIRT, @iEE, & AEAIER. (2007). EROFEICESSH LWERFIaia=7—
Vg v A% — ADHEZ. Transactions of the Atomic Energy Society of Japan,6(4),
444-459.
NAKRKRT, AEATTER. (2008). J7 7 /1B BE T 2 8 L Wskas Ko arretk. BHyHft

a3 =2 =% —3 73 =dJournal of Science Communication, 3, 16-29.

[7] NUMO £ & [ B pay e hHEE B 1 S k7 7 o —F L g | R+
T1F BRI EARE 2007, NUMO-TR-07-01. % 3 % &b 7o —F)

[8] FMNZATELEN HAE T W TE BRI TPk 23 4R Mg AL TS HE R L
IV EBESE AL Sy BEGE ¢ SeERO MR AL S - PERERTAG ST s AL BE R
Rk 24 45 3 H.

[9] Nuclear Waste Management Organisation, “Choosing a Way Forward: The Future
Management of Canada’s Used Nuclear Fuel. Final Study”. 2005.
https://curie.ornl.gov/system/files /documents /SEA/NWMO Final Study Nov 2005.pdf

<2016 41 H 25 H>

[10] — M EIE N B AR 3L X —RFEMTERT 1R 2 6 4R R 7P 558 ER B A
(57 =y FEEREORSINCH AR RORE) W SR
BERFCFEA 2T 3 H.
http: / /www.meti.go.jp/meti_lib/report/2015fy/000816.pdf <2016 & 1 A 25 H>

86


https://curie.ornl.gov/system/files/documents/SEA/NWMO_Final_Study_Nov_2005.pdf
http://www.meti.go.jp/meti_lib/report/2015fy/000816.pdf

[11] OPECST, “Rapport sur la gestion des dechets nucléaires a haute activité (M.
Christian Bataille)’, n. 1839, 1990. http://www.assemblee-nationale.fr/9 /rap-
off/i1839.pdf <2016 4+ 1 H 25 A>

[12] http://www.enecho.meti.go.jp /category /electricity and gas/nuclear/rw/library /2011 /23-
6.pdf <2016 1 A 25 H>

[18]S. W —, J. v F 277, JS. va—2a, (FEF) T B, SEE EsE, HE M.
(1999). Z/L—7"« 1 2% B2 —DFEME BESFBRF IS,

(4] T NEES - BNy 7 RxPREME S - TR MR O 7 BEEE B i B
T HWEBR OBLR L 5% OED T KON [2EEE) | FRk 1243 A 31 H

[15] @ L~ L HEHEREE i 2  HUE ALy — R R U TR O IR, & L~V
BEFEWR v N7 7R T A, (1995 4F)

[16] A A AIBRFZERT © BARRFOWFERTHER TR 16 FE 1148y 7 = FEGiBE
FE 0 14.1 B TEBESEMALEAL ST B OB %E )

[17] BARE A DWFGEATHE®R Pk 16 4R 1198 FBH#mF5E

[18] Organisation for Economic Co-operation and Development, Nuclear Energy Agency.
(2001). Reversibility and Retrievability in Geologic Disposal of Radioactive:
Reflections at the International Level. https://www.oecd-
nea.org/rwm/reports /2001 /nea3140.pdf <2016 4= 1 H 25 H>

[19] Organisation for Economic Co-operation and Development, Nuclear Energy Agency.
(2012). Reversibility and Retrievability in Planning for Geological Disposal of
Radioactive Waste: Proceedings of the "R&R" International Conference and
Dialogue. 14-17th December 2010, Reims, France. ORGANISATION FOR
ECONOMIC CO-OPERATION AND DEVELOPMENT 2012 NEA No. 6993.
https: / /www.oecd-nea.org /rwm/docs /2012 /6993-proceedings-rr-reims.pdf <2016 4 1 A 25
H>

[20] World Nuclear Association Webpage: “Storage and Disposal Options: Long-term
above ground storage”. Radioactive Waste Management Appendix 2, Updated
November 2015. http://www.world-nuclear.org /info /nuclear-fuel-cycle /nuclear-
wastes /appendices/radioactive-waste-management-appendix-2--storage-and-disposal-

options /#AboveGrdStorage <2016 45 1 A 25 H>

[21]Mckinley et. Al., Cavern Disposal Concepts for HLW/SF: Assuring Operational
Practicality and Safety with Maximum Flexibility, International Conference
Underground Disposal Unit Design & Emplacement Processes for a Deep Geological
Repository. 16-18 June 2008, Prague. Poster 06.

87


http://www.assemblee-nationale.fr/9/rap-off/i1839.pdf
http://www.assemblee-nationale.fr/9/rap-off/i1839.pdf
http://www.enecho.meti.go.jp/category/electricity_and_gas/nuclear/rw/library/2011/23-6.pdf
http://www.enecho.meti.go.jp/category/electricity_and_gas/nuclear/rw/library/2011/23-6.pdf
https://www.oecd-nea.org/rwm/reports/2001/nea3140.pdf
https://www.oecd-nea.org/rwm/reports/2001/nea3140.pdf
https://www.oecd-nea.org/rwm/docs/2012/6993-proceedings-rr-reims.pdf
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#AboveGrdStorage
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#AboveGrdStorage
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#AboveGrdStorage

http://www.iaea.org /inis/collection /NCLCollectionStore / Public/41/025/41025043.pdf
<2016 4£ 1 H 25 H>

[22] World Nuclear Association Webpage: “Storage and Disposal Options: Deep
Geological Disposal: Deep boreholes”. Radioactive Waste Management Appendix 2,
Updated November 2015. hitp://www.world-nuclear.org/info /nuclear-fuel-cycle /nuclear-
wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-

options/#geological <2016 ££ 1 A 25 H>

[23] B. Arnold, P. Vaughn, R. MacKinnon, J. Tillman, D. Nielson, P. Brady, W. Halsey,
and S. Altman, (2012). "Research, Development and Demonstration Roadmap for
Deep Borehole Disposal” Prepared for U.S. Dept. of Energy Used Fuel Disposition
Campaign by Sandia National Laboratories. FCRD-USED-2012-000269,
SAND2012-8527P.
http://www.energy.gov /sites /prod /files /2013 /06 /1 /FY12%20Research%2C%20Developm
ent%2C%20and%20Demonstration%20Roadmap%20for%20Deep%20Borehole%20Disposal.
pdf <2016 451 A 25 H>

[24] World Nuclear Association Webpage: “Storage and Disposal Options: Other ideas
for disposal: Disposal in outer space”. Radioactive Waste Management Appendix 2,
Updated November 2015. http://www.world-nuclear.org/info/nuclear-fuel-cycle /nuclear-
wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-

options/#DisposalOutSpace <2016 &£ 1 A 25 H>

[25] National Aeronautics and Space Administration webpage, “Radioisotope Power
Systems” http://solarsystem.nasa.gov/rps /home.cfm <2016 4= 1 H 25 H>

[26] World Nuclear Association Webpage: “Storage and Disposal Options: Sub seabed
disposal”. Radioactive Waste Management Appendix 2, Updated November 2015.
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-
wastes/appendices/radioactive-waste-management-appendix-2--storage-and-
disposal-options/#SubSeabedDisposal

[27] Hollnagel, E., Woods, D. D., & Leveson, N. (2007). Resilience engineering: Concepts
and precepts. Ashgate Publishing, Ltd..

88


http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/41/025/41025043.pdf
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#geological
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#geological
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#geological
http://www.energy.gov/sites/prod/files/2013/06/f1/FY12%20Research%2C%20Development%2C%20and%20Demonstration%20Roadmap%20for%20Deep%20Borehole%20Disposal.pdf
http://www.energy.gov/sites/prod/files/2013/06/f1/FY12%20Research%2C%20Development%2C%20and%20Demonstration%20Roadmap%20for%20Deep%20Borehole%20Disposal.pdf
http://www.energy.gov/sites/prod/files/2013/06/f1/FY12%20Research%2C%20Development%2C%20and%20Demonstration%20Roadmap%20for%20Deep%20Borehole%20Disposal.pdf
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#DisposalOutSpace
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#DisposalOutSpace
http://www.world-nuclear.org/info/nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-management-appendix-2--storage-and-disposal-options/#DisposalOutSpace
http://solarsystem.nasa.gov/rps/home.cfm

COMEDHRIE, FEICSIEMEXEZ LT LS RBH, LU Mgna s

RFAICET IHEBFHARIEER] OFHRLABGEZICCRAVEEVWZEHRO D
BHGEC LTIERYIbEFEATLZ, COBERBY T, DEYEHILBLEITES,

BIC, 1EEDA V31— DRENSBHFEICHESMHRAE - T I YHEERD
Bk, XBEBEEFZESINTOENPOEAHSEURY « o—Fa—TDLEHICKESiH
FEICHYFELE, BITHYAES TSTVVELT,

Tz, XBEFXOEZEZESOBERKICE, 2HFMICH->TERITHIZET KNNA X%
W=EE L, B, COMROARERRICHEANFENTHTEEI RS LITON
T, COMRDSEDERAEZEZEASIATLTRRICEC IHEBZELCSAVEEEL
=0

SHE, BiRE (Bil) OKXRFEREE LTOENRAREY R— LT EE2-EBHKE
DIZZMRH - RFHAERER BHREZRR, DELR—ERRICLRBH NV -LE
3—0

ISt HBBEERLENTNEES K DEREBEOERICHEZRTLDOIXE - CHAP
WEEWNEEEELR, COBEEY TEILBLETFEY,

RRIC, CORRAHILLEDE, ALYt v Ea—ITTEMNEWN-ERAEE
BEREZEVTRAEBICHAL T EES o EENTTT . LY RWET Migdx) &
TEAR] & TRFH AMFEEZXHELIICHR - FBHLODFHEREREL T, #HEIH
ASETWEEZET,

2016 £ 3 A
EIDR HFHEREK

89



Mr=is
XA W T T TR ENC DWW TS L E T,

[RFEE)] THRAVSE1—1%2EE

1) BRRFHFEL 2015 EOELTOOERE
2015 £ 3 A 20 B-22 HIZfTHh =B EREFHESR 2015 EOFLO MRS EREEYM O NE
Ey 1y a TOBEERREI T,

2) International Workshop on Nuclear Safety TORR2—FH %

University of California, Berkeley (h1) 74 )L=7 K%/ \—4~L—1%) & & U Ecole de MINES,
Paris (/N B S FE I EFK) DHEIZKS INTERNATIONAL WORKSHOP ON NUCLEAR
SAFETY: From Accident Mitigation to Resilient Society Facing Extreme Situations [Z#Z2 &
(BR-FE)NHEL, BINAAEDRRI—FHEEKZEIT o= (Best Poster Award % &),
Ftz, RN (BFABRILMBAE) DNISOLEZEFE (EFHRAENR, H2FZ20OHMRK
EXR)ZIRELTOSILITH LT, REOLWEEL AV EHEONT=,

3) FAJOOEMRENSDIT4—F/\vH

FEREERT—I2avTOEXRDEICIE, 7A)ADE NRCCRKERFNRFIZER)ZRERD
A. Macfarlane #iZ% NAS(2XKHETHTI-)BEFH-HMHBHARZEESEERED K
Crowley 11, Nuke Watch D7 A HERNDREEYREICRIEHLOTELEHRD J.
Karon KEFEEL, AMEOHABNBERBN LIz, BEE7—0 a3y TRERIC, BB OMEX
EHEZF@MITSENZH T,

[$£E)] TEMRAFE1— 1B IUTBERRBERORE 1ZRHE

1) BARFHEER 2015 HOXRTOOEHEE

2015 % 9 A 9-11 BISEHAXZETITON-BRARF NESR 2015 RORKOTEH:ELAIL
MG EBREREYE R Ity ay COBERET ol EMIRAUAE1—DRPIFBERRL,
MREEMROFENE, BLUZORTHAEENR-TRBIOVTERESE .

2) Asia Pacific Science Technology and Society Network (EfS*¥<) TOOERER

2015 £ 10 A 1-4 BIZEZ - 5T TiThh 1=, Asia Pacific Science Technology and Society
Network @ Science, Technology and Society Biennial Conference “Disasters, Controversy
and Public Engagement”®"Knowledge and Policy’twi 3> [ZHEWTABEERET o=, 51
kJLIE Incorporating Value Discussions into High Level Radioactive Waste Disposal Policy”

90



T, EMRAVPE1— D@ HiRiBEE, HERNEASOBEROFEMRGICRRL .

3) East Asia Forum on Radwaste Management(EfE#<) TO AERE

2015 £ 10 A 24-28 HIZ&Z - & i T{Tr 1= East Asia Forum on Radwaste Management
MDE 5 B A D" Management Policies, Regulations, and Programs”twi 3> TAEHEK
1otz BR, hE, BE, EELGLEOBRFAMEEDICETIIMRFCEREICAITT, K
HAROBEREZRERL, COLIGEMYBAIZLEIEMRIZA=ZTAADA)YMNEETDVNTER
L7=,

4) Deans’ Forum Workshop on Resilience Engineering IZE T+ 5 RR2—H %
2015 4 11 A 30 H-12 A 1 BIZMFTRRERARETITHoN 1= Deans’ Forum Workshop on
Resilience Engineering T, EANAKMEDE P K RICET HRR2—FK K (AKX D : K 9)%1T

>f=,

5) BARFHESR 2016 EOFEELTOOERRK
2016 £ 3 A 26 H-28 HIZHIAKRZTITON-BEARFHFEL 2016 EOEESD R -5
FeR 1ty ay COBERRRETo -,

6) BXRBRFAHESR 2016 EOFRXTHEE

LERFRICT, EFRAFAMERLDICHODIHSREFMREMZEZOEE YAy
THIW 5 D#REMEBRATOERICETIEFHARELOFEICT, AREDHMREED
&I, BEANEELS DR ETRSMICET SRRESE L =,

91



