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Current Status of the Horonobe Underground Research Laboratory Project
Masashi NAKAYAMA
Horonobe Underground Research Center
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Horonobe Underground Research Center has been conducting the Horonobe Underground Research Laboratory
(URL) praject since 2000. The technical aims of the project are presenting concrete geological environment as an exam-
ple of sedimentary formation in Japan and confirming reliability of technologies for geological disposal of high level ra-
dioactive waste by applying them to actual geological condition of sedimentary formation. Meanwhile, the social aim is
providing opportunities for the general public to experience actual deep underground circumstance and conducting re-
search and development activities there.

Research and development activities are planned over three phases that will span over a duration of about 20 years in
total. These include the 1" surface-based investigation phase, the 2 URL construction phase and the 3rd operation
phase.

This report presents the outline of the project and the results of the investigations of 1" phase from 2000 to 2004.
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Horonobe Underground Research Laboratory Project, Geological Disposal, Geoscientific Research, Geological Environ-
ment, Geology and Geological Structure, Hydrogeology, Hydrochemistry, Rock Mechanics
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Fabrication Technology for MOX Fuel Containing AmO: by an In-Cell Remote Process
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A series of apparatus to make fuel pellets and fuel pins remotely were systematically installed in the hot cells of Al-
pha-Gamma Facility (AGF), O-arai Engineering Center. Using these fabrication apparatuses, an in-cell remote fabri-
cation technique has been developed in order to make 3% and 5% Americium contained mixed oxide (Am-MOX) fuel. In
the process of this development, various difficulties were confronted. For instance, dissolution was not enough in 5%
Am-MOX fuel pellets that were initially fabricated. This problem was solved by optimizing the sintering condition with
moisture. This report describes the details of the manufacturing development of Am-MOX fuel mainly on the problems
and their solutions. It is scheduled that fuel pins containing 3% and 5% Am-MOX fuel pellets fabricated in AGF are ir-
radiated in the experimental fast reactor “JOYO’ from November 2005.
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HRE LT, RAMEEIZ K 558 & 17 - 72
ZOMBRTIE, BERSIFNOBER %5 E %757
A=A LTz, & 21ITIEHERS &2 R d .
FITRTEMF 11X, 3% Am-MOX BU3ERE &[5 U
5%H,-Ar ¥ 74 # ZD 5% (—520k]/mol) TH
%, 52, M3 KRUSEM41E,1,7000CX 3 h
O MRS OK 2 mde & © $92,000ppm, —390
kJ/mol) #, BRI BERS AN O IR o) I & 251k
S B 7»ICetE bR E & 2 2 h1,700°C,
1I50CK U800 CIZFREL 28D Th b, 72, %
5z 2R NEEE, Ando 1 /4 (K45
IEE #9500 ppm, —430k]/mol) & L7=, &ft
6 TR MVERE A2 L, SBIRAIET 0K

BEE4 5%Am-MOX~XL v hDSHE P 0 8910,000ppm, —340kJ/mol) & U7z, ¢
. RTOFMZ BTG IRDEIELRE, 5%
As-Pol ished Ho-Ar B9 4 9 2108 2 TIGAIL 7=,

S A - B

MREBER A28 2 =2 L LT, BRBRL 5
 DOHMFRIRGE 2 BHMER IS L 2245 R A2 X 9 12
NS GfhE1 THE LNV Y MZBWTRRD
Bt oz, RRICIZ R K X & 5L
L, F2RNTHMERILOER AR S hi,
S 2 ROGMES T, &fF1 LRBRICE 310K
AWM UL & ASE T, AR NG R O#E NI
kBB RONE» 572, &3, &fF4 KOS
F6 THERS L 72 XL w M, KRS, B
— T d 5 72 h, ZfF 3 TIE, RIS
BT NRELE, kb, M6k, Mk
Y—Td b0, [ILUIHKEL T/,

LEDOKERH S, 5%Am-MOX XL v  OBE#E
IZH WX, BERSTh O R 4 2 12492,000 ppm
(—390Kk]/mol) @ K53 I Z& 474y, FhREEE 12

1700°C x 2h 800°C TD K I 4 H ZDYJEE A %479 T & THER

SkH2-Ar (hNiE%E L) BEA R E95.9% TD & TEY 5 Z & & ffEad L

BH5 5%AmM-MOX~L v h ORSEEMESEE 7zo —J7, HE 6N & 9 IZBGERM £ kit
(EERHEEA)

K2 IMBEREICHTEINL Y MEBRGRVEEEE

. N EAERETD n Phi
. 1SR E P KAIEE UGN = s IR E
it 4k =5 P R =138
JEfENo. SRR RS FHTH X (ppm) BZERT T v TTJJ:_/ E (%T.D)
(kJ/mol) (c)
S L L —520 — 92.1
SfEp 2,000 —390 1,700 91.4
SfE3 2,000 —390 150 93.9
wH 1,700C X 3 h 5 %H.-Ar
SfEar 2,000 —390 800 95.9
SpE5 ™ 500 —430 1,700 90.9
S 10,000 —340 800 91.2

* 1 BHESRRE 8 h
* 2 MRHESEE 1 10h
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THEZENTE,

5. #AmHEHR

[# P ] MK- Il CHESH4 5 Am-MOX RO FEA
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D) 1.95K&01.98, XL v b EEE6. 5Smm, #)HH
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DRV oy M EGERF A2 PET 5 72D ISR AR
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B D O/M Hid OB EHZ o TEHE &K 7
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L720/M % § % R G T 4 B 4 2 2
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6. BE
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BEFO Ry b AR L, ket s+ a3
52 LNREE ENDIEHGFHEDOE L, NITS
etz A5 2B 2R T2 2 LI2XD,
PRS 172 2 X — ZITROBHE A0 & & a2
BAREVATLAERE L, ZhickD, FEERE
HBCES RO MA, FPHEZL &N E 208
DELENAIRE L 75 5 72,
IhETOY T VikBE, 70U b= LB KO
A MERERER 28 U 400fo~x L v b &2 BGE L
7zo ZOiERAMED BB WT, R ERD
FEICIE U 72 2 5% 7 0 b 2 &0F 2 40E L |
MA TN, REORTFEED TE /2, F
WIZ B ELERBRIC BT, RIAREAE 2 hili§ 5
Ko REL T TNFECTOHEN, AT
EMIRELEALLT, 7VAEEY 22— LD
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XLy MBI S F L 84 ZRBEE ¥,
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2.01
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Effluent Monitoring of Low Level Liquid Wastes from Tokai Reprocessing Plant

Tomoko MIZUTANI Naoto MIYAGAWA Minoru TAKEISHI
Radiation Protection Division, Tokai Works

F A ZOVERRE RO FEIT I, PRI IS D & RIS T 2K L SOV ER R BEEY o itiie =4 ) v 7
ZEMLTE 7,

RO ' =2 ) v 7T, ISR O AT E B 4 o flETRE, 4 BTEE, CH, v SR (Y7Cs
%E) BIRLELTHS, HIig, *Sr, “Sr, *I, Pu(a) (**Pu, ®***Pud i) 1222 L ol
i, HZLDPRROHGIIGC THEL-a v Ry PRz v, BEHEZES 2T 0IEL Tw 3,

CNETOE=ZY) V7R S, W FPLBLEE D> & ORCHBE R R, 19804 FER B T RO W I
X 2RIRD L & L, YU LB 2> © DTN RE & A O PR & Hik§ 5 72 iz, AU I
FLLZ2kHuiiiE (GWa) TS U7z, UL L 72O BON R I, SEESRDU iR L Tt S 5 °H 2 Bk
%, OWTNOME L BN DI R T 3~ 5 HHRWETH - 72,

F 72, PGB IRA DR L THRIBZ 12 7L k=7 Lk, “5Pu/*** Puligdtiglt230. 016~0.034Th 3
CEDPLT7A=NTT NIRRT ZHDTH Y, BUHTELYHIL 5~3. 5TH % UM ZPE K DOMEETIE R v E
HZErionb,

Effluent monitoring was performed for low level liquid wastes discharged from Tokai Reprocessing Plant (TRP) into
the Pacific Ocean.

For every discharge, concentrations of rapid measurable radioactivity such as gross-alpha nuclides, gross-beta nu-
clides, ’H and gamma emitters (e.g "“’Cs) were monitored for every batch of liquid effluent samples and were
confirmed to be less than the authorized limit before discharge. For the purpose of monitoring the total amounts of ra-
dioactive materials, **Sr,”Sr, "I and Pu isotopes (**Pu, **Pu and **Pu) of a monthly composite sample were
measured the radiochemical analysis.

As the result of effluent monitoring, the discharge amount of radionuclide from TRP has decreased since 1980 by the
improvement of the waste treatment process. To compare the discharged amounts from TRP with those of foreign reproc-
essing plants, both discharged amounts were normalized by the unit of energy generated (GWa) . The normalized dis-
charged amount from TRP has been one thousand to one hundred thousand of foreign reprocessing plants except for °H.

Pu activity ratio (**Pu/ ****Pu) of the effluents was approximately 1.5 to 3.5, and was different from those of the sea-
bed sediment samples (0.016-0.034) around the discharge point of TRP. Pu isotopes detected in seabed sediment sam-
ples were not originated from TRP but from global fallout.

-7
B =5 ) v 2, IRASTHTE, WETROK, HIRLEIE, PuRs, oA

Effluent Monitoring, Simple Method, Improvement of the Waste Treatment Process, Normalized Amount of Discharge,
Pu Isotopes, Activity Ratio
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HISENED S, IRETEML TS, Zhic
X UT, FLPEEDOSAE, B RO WL EL
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?ﬁgﬁg&f 1.2X10 3.7 2.4X10° 9.6X10°
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Current Status of System Development to Provide Databases of Nuclides Migration
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JNC has developed databases of nuclides migration for safety assessment of high-level radioactive waste (HLW) re-
pository, and they have been used in the second progress report to present the technical reliability of HLW geological dis-
posal system in Japan. The technical level and applicability of databases have been highly evaluated even overseas. To
provide the databases broadly over the world and to promote the use of the databases, we have performed the follow-
ings: 1) development of tools to convert the database format from geochemical code PHREEQE to PHREEQC, GWB and
EQ3/6 and 2) set up a web site (hitp:/ / migrationdb.jnc.go.jp) which enables the public to access to the databases. As
a result, the number of database users has significantly increased. Additionally, a number of useful comments from the
users can be applied to modification and/or update of databases.
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Developments of the Vitrification Technology at TVF

Tetsuo KOZAKA Setsuo TOMINAGA

Waste Management Division, Tokai Reprocessing Center, Tokai Works
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The mission of TVF is to immobilize the high level radioactive liquid waste (HLLW) stored in High Active Liquid
Waste Storage into stable glass form. The exchange project for the improved melter in TVF began in 2002 and ended in
September 2004. Operation of the TVF improved melter began in October 2004, and produced 60 vitrified wastes by
May 2005. During this operation, the good operation conditions and the stability of vitrification performance for the
melter with the improvement of bottom structure were confirmed.
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The Evaluation of Reflection Seismic Methods in the Mizunami Underground Research Laboratory Project
(MIU project)

Toshiyuki MATSUOKA Koichi ISHIGAKI
Mizunami Underground Research Laboratory Tono Geoscience Center
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Reflection seismic and multi-offset VSP surveys were conducted at JNC Shobasama-site to develop investigation tech-
niques in the granite area, and the applicability of these geophysical methods was evaluated.

As the result of this study : a) it is possible to infer the existence of the lower angle fracture zone in the granite by reflec-
tion seismic survey and b) multi-offset VSP supplements the result of reflection seismic survey and it is possible to infer
the distribution of the fracture zone in deeper area of the granite.
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Mizunami Underground Research Laboratory Project, MIU, Geophysics, Reflection Seismic, VSP, Granite, Fault, Up-
per Highly Fractured Domain
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Evaluation for the potential effect of natural phenomena on a HLW disposal system is an important issue in safety as-
sessment. A scenario construction method for the effects on a HLW disposal system condition and performance has been
developed for two purposes: the first being effective elicitation and organization of information from investigators of
natural phenomena and performance assessor and the second being, maintenance of traceability of scenario construc-
tion processes with suitable records. In this method, a series of works to construct scenarios is divided into pieces to fa-
cilitate and to elicit the features of potential effect of natural phenomena on a HLW disposal system and is organized to
create reasonable scenarios with consistency, traceability and adequate conservativeness within realistic view.
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Development of Criticality Accident Detector Measuring Neutrons and Gamma-Rays

Norio TSUJIMURA Tadayoshi YOSHIDA Masato ISHII *
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The authors developed a new criticality accident detector measuring neutrons and gamma-rays. The detector is a cy-
lindrical plastic scintillator coupled to a current-mode operated photomultiplier, and is covered by an inner cadmium
shell, acting as a neutron to gamma-ray converter, and a 5cm thick outer polyethylene moderator in order to respond to
the same threshold triggering dose regardless of whether it was exposed to neutrons, gamma-rays or a mixture of the
two radiations.
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