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To increase technical reliability in geological disposal technology of high-level radioactive
waste, JAEA have been conducting R&D activities in the fields in the repository engineering,
performance assessment (PA) of the geological disposal system, and geoscientific study.

In the field of R&D on the repository engineering, laboratory experimental studies at
Tokai Research Center are carried out by engineering-scale and non-radiogenic experiments.
The studies on performance assessment include more realistic model development with
extensive computer analyses and acquisition of basic data concerning the chemical
properties and migration behavior of radionuclides under geological disposal conditions. The
information obtained from the Underground Research Laboratories (URLs) is used to
provide a realistic condition of geological environments for these studies. The R&D studies
are also carried out for TRU waste.
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A particular JAEA R&D activity is to promote the projects of two Underground Research
Laboratories (URLs): one at Mizunami city, in crystalline rock and the other at Horonobe
town, in sedimentary rock. In the present stage (2nd R&D phase) of the URL projects, the
investigation are being carried out during the excavation of shafts and drifts. Data obtained
from the investigations will serve to verify and refine the results from the surface-based
investigations and characterize the evolution of the geological environment during drift
excavation. The research on natural processes, such as fault and volcanic activities, is also
conducted to provide better understanding of long-term stability on the geological
environment.

JAEA has initiated a project to develop the next generation of novel knowledge
management system (KMS) to develop and manage the technical knowledge base for
supporting implementers and regulators. This knowledge base includes all technical
achievements by the JAEA as well as know-how and experience which have been
accumulated in individual technical experts.

This document serves the annual report which summarizes the results and major topics
in the JAEA R&D activities carried out in the Japanese fiscal year of 2006 (April 2006 —
March 2007).

Keywords: Geological Disposal Technology, High-level Radioactive Waste, TRU Waste,
Repository Engineering, Performance Assessment, Geoscientific Study, KMS
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1) Kurosawa, S., Kato, H., Ueta, S., Yokoyama, K., Fujihara, H. (1999): “Erosion properties and dispersion—flocculation
behavior of bentonite particles”, Mat. Res. Soc. Symp. Proc., 556, pp.679-686.
2) Kuno, Y., Kamei, G., Ohtani, H. (2002): “Natural colloids in groundwater from a bentonite mine — Correlation between
colloid generation and groundwater chemistry—", Mat. Res. Soc. Symp. Proc., 713, pp.841-848.
3) e, K e, (ERRAR, BRI, A —, BEIRAIEL (2006) : “mnA N r— T T BREEIZ 25 NaCl
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2) #8E—, {ETE (2005) : “BFEIL7- A R BB o BE1C LA D EORIE”, INC TN8430 2005-001.

3) Sawada, A. et al. (2006): “A numerical study on the correlation between fracture transmissivity hydraulic aperture and
transport aperture”, AGU 2006 Fall Meeting, H13D-1425.
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1) Guillaumont, R., Fanghaenel, Th., Fuger, J., Grenthe, 1., Neck, V., Palmer, D. A. and Rand, M. H. (2003): “Update on

the Chemical Thermodynamics of Uranium, Neptunium, Plutonium, Americium and Technetium”, North—-Holland,
Amsterdam.



JAEA-Review 2007-050

(R&FEFEZDRFE FEVIHREG)]
o b DREFRICE D KE - WEBITHEF E0EA

MEDERE

LR FEDORRE DO —BREL T, HUE BB A O R IR W RE IR D U BREE S D 1F
HAZ FRIZ RS S TE DRI AR OFEAF I A T, BRAEZRHE AT 72RO _EDOFRAATTEIC LT
BONT-EZBEOMERRICE T 2T — 22T, FAENSMAT - FHmICE S —H O F3E O H
AT o7V ZORITEBE TRLIVZRURIE, HIEL BATI B 2 mal i L LT S 4, E i
R HED DIy SR, [EH I LOBIRIERE D E D 22 2B BT o fa#t OB I I W TEHEE M

ﬁlk;‘iéo /\ = v ) 1.

£ 1 SRIOBRILE 2 WRDELD LD ik

FIRBIELD S EDRE
B |EELAORMHERELDR [RROBEEBEHHT S
Eﬁ%@]ﬂz% ® ) ' xéé‘fﬁﬁ%n&@:@ﬁiﬁtﬂ)ﬁﬂ
B o A s chaers
HOWBNFELDETITEZE L CE-ZC 2RI B3 eyt tehacy

5&%?@@%@%%5@?67‘:&) W—, rﬁ:}i@éi&%ﬁ%%‘ VRS ?gﬁ;ﬁt: ETIL, ’5A— [FE2RRYFEH DA EEHE
D H1 BB D %Eﬁﬁ%ﬁ&ﬁ%f%ﬁbf:i&g BREET EZ%%”S&Z%EQ%% e
—4, WEHBRELET /L, M KRBT B2 e
TR TN A RATLI- 23 1), £, 0 - ki - RAme e
FHEDOZENZEND BAR A EE B I OEROZE L% T uE0 , ]
ST ) R HED BT DI, LA B LU R 0| LI
R CIER 7 n— %R LT (1 1), (R 7 o— 2 fe,
AR R BT AR OBEREZEE T, 7 — X O e
WSCHENTE T IV, BRESMEIRE LT, IBIZ, HED
B G D1 B DT BRI Lo CTEBRE _ ‘ U -
TS DELBEBEL, T — S OARHELD IO »
WTHREEATI L EbIT, BEIEOHERS = Hit oo Sk 1% T e Ty T —

IR UT-, £7-, WE BTN 55 B~ B D R ol el R e B R i
D3 R OMA AR e EMEDIE 23 RER K F-I2-DOVT D 1 i&%@f}%’fﬁ@%}ﬁﬁ;ﬁ’ﬁﬁ{bj%%%ﬁ%ﬁﬁﬁﬁ
WG, RN ORI S ORI T, B R
VD@2 @l T, 5 2 IRV EED T TICE R HATEL THFEL Tl # D FiEx —EDOFiks
TOMMAEAFETm—E U THREEL, EBREE T — X I S<MERBITHLEDMRETOE T /L OIFEIR,
INT A= DR TEF O 2 DIFFENE D BAR R FIERLIEROZEL OO EREHEH LT, £L
T, BRAEH DM SR EE 2 FH LT, i BB O TR THRON - EEROHE REL T — 2% 2K
OL—HD T EMmMEBIRTHIEITID, 5§ 2 R ELD FTIZBHTE L TEI2 L2l B 9580k
—HOFELLTEH ATRETHAHZ AR LT, £io, BAERREE7n— | SHRFREmIC LD %
TEZEM OIEMILA OBEENES, WEBATHEOREHI B W THERDS IZB W TH BT LV 1R0S

Cs-135

. BEIE
H— ke - kaEs p " ) EBD AINYT7RRBITRERELLERE
=2 i il B T L ﬁ[’:‘ﬁ%ﬁ ATERE BABITHRERE
fmy"] 'y t I’ ke'] 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -13 -14 15 -16
R— R —
1 0.005
ERIE:3x10° 1
u AR 250
) FiMiRR:6000 038 1430
M8 054 I8 1,000 2
o BlogFEMER AT/ AL/ 37 BAE)
P wmmeiot | oo 3 DlogEBIBRAN/ AL/ 57 BAM
FERIfE:3x 107 :
- HAE: 250
4 FERIE: 700 4
HEMFE:0.038 FHENE: 2,220
FEMIRE :0.054 IR : 2,060
5 05 5

10): 8L —REDEALITELTHBIMISELEE D,
2): KEBEHHMMIRELRCELT 5.
:MMEOZITELT, (1-0)x ABEEOMFRANOHET S,

2 WERATRETRE R



JAEA-Review 2007-050

i oFIH BICBT DM BEMEEZ, Zai LB B U TRELL,

AT ORE R, GEUTHIE (FERJE, FRE) 3@ W IBIER R A A DI ENTRBES NI, BKER
BomEIZEDE, A HEPBATIRRIEE L THEREL TS RTREMED S, S OFIEFIZE SV
TKRE-WERBATET VOGO N ZITOZENEETHLEZ R HILD, EBIT, JUED JEUED
ATV —=bRITUNRED NTIEH, HHI BN Z# L 7L Rl FEO @ AR SV TR
AT HZEN, KB LRI RZHEE T 50X THETHD, £z, H LLOFMA I T
IEE AT e 8B IAIE A LI DL 70, —HOF Mzt 5 1T, fix O @O mE (1§
IR, 7 —Z ORI IECREE) 205 KL, RHEEMOIREL TEHET LI EPNETHD,

Ak, WHETRHEATIERTHEIOH 2 B TRONDIEBICHESW T O/EREL MR FEM 52
LIZED, R TREe MU BREEIR D B BN CTAF 7 — B X OMEERNAR O R FELXKY, #i )
SO I I D% R Bl 0 Belig e B 5 OYEFE A X > TS,

(B - BT 1 7))

SE Xk
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2005-021.
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3) Walton, D. (2005): “Argumentation Methods for Artificial Intelligence in Law”, Springer.

4) FHEOE—BR(2005) : “MOBSE Ao bnU—T%7, N THREZESRE, 4 —2o40.
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5) Japan Atomic Energy Agency and The Federation of Electric Power Companies of Japan (2007): “Second Progress
Report on Research and Development for TRU Waste Disposal in Japan —Repository Design, Safety Assessment and
Means of Implementation in the Generic Phase=", JAEA-Review 2007-010, FEPC TRU-TR2-2007-01.
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1) Takase, H. (2004): ”Discussion on PA model development for bentonite barriers affected by chemical interaction with
concrete : Do we have enough evidence to support bentonite stability?”, pp.A3-107-A-3112, NUMO-TR-04-05.

2) Sekiguchi, H. and Ohta, H. (1977): “Induced anisotropy and time dependency in clays”, Proc.Specialty Session 9,9th
ICSMFE, pp.229-239.
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1) BB A7V B3RS (1999) : “OMNENZISIT DL ~U i FESEY) Hi @ AL 5y D B i 15 s, HiJ@ 4Ly A
ZEBRARE R 2 IR =&, JNC TN1400 99-020,021,022,023.

2) BREEHEA S IR A 7 VB S EERE (2005) : “TRU BEIEW ALy 50T ET 38 2 Ik TRU BEIEM AL 53 HIFFEBE %
EELH-", JNC TY1400 2005-013, FEPC TRU-TR2-2005-02.

3) Glasser, F. P. et al. (1998): “The chemistry of blended cements and backfills intended for use in radioactive waste

disposal”, R&D technical report P98, Environment Agency.

4) Arthur, R. C. et al. (2005): “Development of thermodynamic database for hyperalkaline, argillaceous systems”, JNC
TN8400 2005-010.

5) BACMHE (2001)  “BAMELIRRTIE R B A, pp.291-296.
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