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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) HEfE, K e, (ERRAR, BRI, A —, BEIRAIEL (2006) : “mnA N7 r— T T BEMEEIZ 25 NaCl
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2) #8E—, {HETE (2005) : “BFEIL7- A R RAEE N o B2 L A8 OEORIE”, 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.
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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.



JAEA-Review 2007-050

[TRU EEHDHB LD HAREHKE FEVIHREQ)]

TAVRRM B ORYEETmF AR
—EBBRILFSUR AR =B KD RIGIZESD pH L FHEIED AR —

HEDHRE

T BEZEM 0D AL55 i 5\ A NRE S CWVD A R EHE, #ITFKEDRIGIZED, T
MDA EIE AT D, ZORIBRAKDAL LIS, BREOBITHEE MO U T M OIS 2
FAEFTZENB 2D, £, HTKITIE, ZORFEEZEKETHLOEMEKRETDLOPFIEL, L7
FERH IRHE IS M A TUNVD, BRI, WEACR I T KA TR D A2 SR TE T, 2R AL NRA
BrEnTAE, 7)—T VRIENERT D, £7-, Kb FEFHFE o — R 2 AWz i@ L7 R A
MEALAR (LR, OPC &%) LMiAk%E pH EFLHTFAK U (BLF, SRHP &42) O FfiztE 2%
Glasser & Y DM RICED A MK O —FETHH AR K — Ry bt b Rw A KEERED
FOSZERY, 7V —F VIR E RS DBRIZHIBROK D pH 23 EH-3 2 AT REMED RS TV d, 22 TA
B A NKFI LK D 2 LD pH DZEABIZDOWT, BRI KON I KRR L=,

HER bS53 — R TPHREEQC ), 0 /) %%:5 — 4%~ —A[JNC-TDB.TRUJ? %\ T, OPC & SRHP,
A A B WK ED FOGIZED pH ZEAb &7 LTz, £z, AR L7=2 Ve DM ¥ % K S TR R D
NARBEH = hBIOGREDR VNI H AN EDEIE TIRAL, 0.6MIE(L T Nw LKER I
50~360 HIZEL D pH ZHIETAHLELIC, FOFERIZHONWT FEOa—FBLIOTF —F_X—2%
FAWTHRIT LT, 728, EBRITIREE(LZBG L5720, REMED A THEKHESNZ7 a—T Ry s
ANTEELT=,

MEDHKE

AYRVET VYRR SR L T2 #% 0 OPC ~—AMEALIRE SRHP 38 XU A 2 ffak L2 S d 7=
EE@D pHEHAEAEIX, OPC EAF U MK DS T, ANV T U2 A NE#TChD pH=12.4 T2 TH D
DIZXFL, SRHP TiXE A MO RENET VIV DIFEL72<Th, pH=13.2 LEVMEZE R LT, 2
ERNTRT IR ITZ AR (Ca(OH),) E AR B —F vk (3Ca0-Al0,+6H,0) 23 L T7Y—
TV (3Ca0+ AL, CaCly  10H,0) 24K 2R Cl2THE 545612 OH 2k 35241240,
Na' DA 2 —T =F D OH 1L/ 5T ThHEB 2 BTz, ZHAULK 1 KO 2 1IZR T X2 FEBRI
IZHERRSA, 180 H LARRII(D AR EL CRELTZ pH (X 1 H#R) LIRER L2272,

Ca(OH), + 3Ca0-Al,0,-6H,0 + 2Na* + 2CI" + 4H,0 = 3Ca0-Al,0,-CaCl,-10H,0 + 2Na’ + 20H~ #(1)

LU EDBFZEIZ LD E @RV T BB A SR = AWK D SOGIZ &% pH _E S B)E o7,

(BEH AW

BE Xk

1) BEREH A2V B RERE (1999) : “OMNENZISIT DL ~U i FESEY) Hi @ AL 5y 0 B i A5 s, HiJ@ 4Ly A
ZEBRARE R 2 IR =&, JNC TN1400 99-020,021,022,023.

2) BREEHEA S IR A 7 VB S EEAE (2005) : “TRU BEIEW ALy 50T ET 38 2 Ik TRU BEIEM AL 55 HIFFEBE %
EELH-", JNC TY1400 2005-013, FEPC TRU-TR2-2005-02.
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