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Norio TSUJIMURA
(Radiation Dosimetry and Instrumentation Section, Radiation Protection Division, Tokai
Works)
Satoshi MIKAMI

(Reprocessing Radiation Control Section, Radiation Protection Division, Tokai Works)
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(Plutonium Radiation Control Section, Radiation Protection Division, Tokai Works)
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Advancement of Radiation Control in the Field
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(Japan Nuclear Cycle Development Institute)
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MEASUREMENT OF BETA RAY SPECTRA INSIDE NUCLEAR GENERATING STATIONS USING A SILICON DETECTOR
COINCIDENCE TELESCOPE: SKIN DOSE BETA CORRECTION FACTORS FOR TL ELEMENTS, Y.S.Holowits, et,al.,
Radiation Protection Dosimetry Vol.64 pp.193-204(1996)

A BETA-RAY SPECTROMETER BASED ON A TWO-OR THREE SILICON TELESCOPE, Y.S.Horowits, et.al.,
Nuclear Instruments and Methods in Physics Research A371(1966)522-534

A BETA SPECTROMETER FOR MONITORING ENVIRONMENTAL MATRICES, M.Palazzalo, et.al., Health
Physics 62(2)(91)155-161
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Research for improving the radiation control technique of alpha radio-nuclides
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Kouzou SHIBA

Plutonium Radiation Control Section, Radiation Protection Division, Tokai Works
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Constructing database for maintenance of equipments in mechanical treatment process
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(Japan Nuclear Cycle Development Institute)
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(Name) Tokuhiro YAMAMOTO
(Title of Function) Mechanical Treatment Section, Reprocessing Operation Division, Tokai
Reprocessing Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-Mura, Naka-Gun, lIbaraki, 319-1194, Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Hirotaka SUMI

(Mechanical Treatment Section, Reprocessing Operation Division, Tokal Reprocessing
Center, Tokai Works)
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Development of Inspection Technology of the inside of the Evaporator
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(Japan Nuclear Cycle Development Institute)
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(Name) Tsutomu UENO
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Assessment of the Lifetime of the Remote Maintenance System and Associated Condition Monitoring
and Management

(Organization)

(Japan Nuclear Cycle Development Institute)
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(Name) Atsushi AOSHIMA
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Reliability of liquid leak detector system for steel lining type vessel

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Masami SUZUKI
(Title of Function) Construction Group, Construction and Maintenance Office ,Tokai Works
(Address and Phone) 4-33,Muramatu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Kouji ICHITUBO
Yoshihiro TOYODA

(Construction Group, Construction and Maintenance Office, Tokai Works)
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Influence of the Lining Type Shielding Door on the Hydrogen Evolution from Steel

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-1111

(Name) Masami SUZUKI
(Title of Function) Construction Group, Construction and Maintenance Division, Tokai Works
(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lbaraki, 319-1194 Japan

Phone : +81-29-282-1111

(Name, Title of Function)

: Hiroshi SUZUKI
Ikuya TACHIBANA

(Construction Group, Construction and Maintenance Division, Tokai Works)
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Development on the treatment technology for low level radioactive waste from nuclear
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(Address and Phone) 4-33, Muramatu, Tokai-mura, Naka-gun, lIbarakiken 319-1194 Japan
Phone:+81-29-282-1111

(Name, Title of Function)

[ 1 Akihiro MASUI

(Facility Maintenance Section, Technical Services Division, Tokai Reprocessing Center,
Tokai Works)

Halsorb, AgA




Removal of lodine from Simulated Reprocessing off-gas Streams by Silver Absorbent
S_Mukohara JNFL ,Y.Kondo and T.Fukasawa(Hitachi Ltd)RECORD94 1994

-129 -130

Separation of lodine from AC6120 Adsorber Material for Transmulation
GLOBAL95 1995
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(Title)

C-14
Investigation for C-14 Airborne Discharge from Nuclear Reprocessing Facility

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Ichiro NOJIRI
(Title of Function) Technology Development Section, Technology Co-ordination Division,
Tokai Reprocessing Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lbaraki-ken 319-1194, Japan
Phone:+81-29-282-1111

C-14
12
C-14
C-14
C-14
C-14 C-14
C-14 C-14
C-14
C-14
00-1
C-14 C-14
C-14 C-14

C-14



C-14
CO,
CO,
CO,

C-14

C-14
C-14



(Title)

Technology Development for Sludge Removal from Tanks in hot cells

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Shinichiro HAYASHI
(Title of Function) Dissolution and Clarification Section, Reprocessing Operation Division,
Tokai Reprocessing Center, Tokai Works
(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone:+81-29-282-1111

(Name, Title of Function)

Katsuya TAGUCHI

(Dissolution and Clarification Section, Reprocessing Operation Division, Tokai
Reprocessing Center, Tokai Works)
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(Title)

Behavior of Gaseous lodine in the Tokai Reprocessing Plant

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Shinichiro HAYASHI
(Title of Function) Dissolution and Clarification Section, Reprocessing Operation Division,
Tokai Reprocessing Center, Tokai Works
(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Kouwa HASHIMOTO

(Dissolution and Clarification Section, Reprocessing Operation Division, Tokai
Reprocessing Center, Tokai Works)
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(Title)

Study on Krypton Immobilization technology and development

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
( )
319-1194 4-33 029-282-1111

(Name) Shinichiro HAYASHI

(Title of Function) Dissolution and Clarification Section, Reprocessing Operation Division,
Tokai Reprocessing Center, Tokai Works

(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lbaraki, 319-1194 Japan
Phone : +81-29-282-1111

(Name, Title of Function)

( Yukio SUMIDA)

(Dissolution and Clarification Section, Reprocessing Operation Division, Tokai
Reprocessing Center, Tokai Works)

( 3 4 )
( ) 3
1
( )
300NL (3.5x 104 GBq)
270NL (1.5% 10° GBq)



280NL (2.9x 10° GBq)

( 170mm¢ x 430mmH) (D
40mm 12Ncc/min
C 2
(200mm ~ 430mm) ( 20mm  30mm  40mm)
Kr-85
Kr-85
15Ncc/min
@D X
2001
) X
2001
®)
13
(Harwel )P, (PNL) 23
(KFK)* 1980

)
(DD.S.Whitmell, * Immobilization of krypton in ametal matrix, Final report’ Research contract
No 402-83-8 WAS UK(H) 1988



(2)PNL-SA-10536.UC-70
(3)PNL-SA-13239 DE86 007724
(4)Kerntechnik 54 (1989) No.4

NO.
(h) 1300 1100 1100
(GBA/NL) 120 560 1100
Kr (NL) 300 270 280

3.5x 104 1.5% 105 2.9x 105
(GBa)

tNec/min) 3.9 41 4.4
(Nec/rmin) 5.6 5.8 6.1
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(Title)

Research of Safety Improvement for Transfer of Inhomogeneous Nuclear Materials among Processes

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Yoshiharu TAKAHASHI
(Title of Function) Conversion Technology Section, Reprocessing Division, Tokai Reprocessing
Center, Tokal works
(Address and Phone) 4-33 Muramatsu, Tokai-Mura, Naka-Gun, lIbaraki, 319-1194, Japan
Phone : +81-29-282-1111

(Name, Title of Function)

> Hideki TANAKA
Naoki TAKAHASHI

(Conversion Technology Section, Reprocessing Division, Tokai Reprocessing Center, Tokai
works)

GB

FCAS
0.1g 1.3kg
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No.10 2001.3

DOE CANBERRA ORTEC

J.E.Stewart, et al., The Epithermal Neutron Multiplicity Counter Design and Performance
Manual LA-13743-M



® 400 x 500(H)
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Decla;ed Pu- L knovtn alpha i Mult*olicity
240 Calculated known alpha Difference between Multiplicity Difference between
Effective Multipli Measured Pu Declared and Measured Pu Mass Declared and
Mass -cation Mass(g) Measured (%) (@) Measured (%)
0.100 0.9936 0.098 -2.000 0.100 0.000
0.500 0.9993 0.501 0.200 0.500 0.000
1.499 1.0007 1.506 0.467 1.505 0.400
4,993 1.0045 5.020 0.541 4.970 -0.461
6.492 1.0053 6.523 0.478 6.504 0.185
9.995 1.0083 10.009 0.140 9.980 -0.150
99.950 1.0122 99.240 -0.710 100.720 0.770
500.140 1.0388 496.440 -0.740 496.670 -0.694
1316.220 1.0744 1321.620 0.410 1325.170 0.680
Curve Fitting Error 0.20 0.08
Standard dewviation 0.80 0.50
Multiplicity Multiplication, o knowna
0.1 1.3kg

MOX




(Title)

Study on Equipment Maintenance at Low Level Liquid Waste Treatment System

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Shuji IKOU
(Title of Function) Aqueous Waste Treatment Section, Waste Management Division, Tokai
Reprocessing Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-Mura, Naka-Gun, lIbaraki, 319-1194, Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Kiyohumi TAKAHASHI

Aqueous Waste Treatment Section, Waste Management Division, Tokai Reprocessing Center,
Tokai Works







(Title)

Development of Treatment Technique of Silica gel Waste

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319 1194 4-33 029-282-1111
(Name) Tsutomu UENO
(Title of Function)Waste Conditioning Section Waste Management Division, Tokai Reprocessing
Center, Tokai Works
(Address and Phone) 4-33, Muramatsu Tokai-mura Ibaraki-ken 319-1194 Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Kazuyuki YOSHINAKA

(Waste Conditioning Section, Waste Management Division, Tokai Reprocessing Center, Tokai
Works)
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TBP
1 i 2.26 67

TBP
2 11wt 0.66 34 10mm ,—\

TBP *
3 wt 1.77 66 10mm

TBP
4 11wt 121 56 3mm

TBP

I Al 78 3mm

TBP
6 11wt 225 75 3

TBP
7 15wt 1.76 74

3

TBP

8 1wt  NoA 1.64 62
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(Title)

(Improvement of Seismic Isolation Safety Design of Nuclear Fuel Facilities)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194
029-282-1111
(Name) Mitsuru URYU
(Title of Function) Construction and Maintenance Division, Tokai Works
(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lbaraki, 319-1194, Japan
Phone : +81-29-282-1111

(Name, Title of Function)

Toshihiko YAMAZAKI

Coordination Group, Construction and Maintenance Division, Tokai Works







1

1 4 GL-Im -7m -26 -100
1
2
1 1 2 2
1
1
2
JEAG4614



@ U34 1998
@) JEAG4614
2000

OO0 mOd

OO Odm




(
)
*1 w—Z
Madariaga
*1
24ch —p |
12ch —P
—
—P
14ch ‘ > > —p
8ch —P>
6ch
1
> T
RE .@,‘% *@
1 i
aF
4F
LF
BF
A o =
<> B F1ZH7 R v -t
L (=]
E I e sl e ||IJ ; = 1L
£ £ ] e ¥ o B E A
@ MHEREHNZER
e 100
. @
2



(Title)

Development of Reliability Analysis Method for Nuclear Cycle Facilities

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-1111

(Name) Ichiro NOJIRI

(Title of Function) Technology Development Section, Technology Co-ordination Division, Tokai
Reprocessing Center, Tokai Works

(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone ; +81-29-282-1111

Michihiko ISHIDA

Technology Development Section, Technology Co-ordination Division, Tokai Reprocessing
Center, Tokai Works
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PSA

Loughborough VTT Purdue Lihou

Weatherill
HAZOP Venkatasubramanian

(D)Lihou D.A.: Computer-Aided Operability Studies for Loss Control, Proc. Of 3™ International
Symposium on Loss Prevention and Safety Promotion in the Process Industries,
pp.579-613(1980)

(2)M.C.Jones and D.A.Lihou: CAFOS-The Computer Aid for Operability Studies,
I.Chem.E.Symposium Series, No0.97(1986)

(3)T.Weatherill and 1.T.Cameron: A Prototype Expert System for HAZARD and Operability Study,
Comput.Chem.Eng., Vol.13,No11/12, pp1229-1234(1989)

(4)V.Venkatasubramainan and R.Vaidhyanathan: Knowledge-Based Framework for Automating HAZOP
Analysis, AIChE J., Vol.40, pp496-505(1994)
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(Title)

MOX
Study on the Application of PSA to MOX Fuel Fabrication Plant

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1133
(Name) Tsutomu OKA
(Title of Function) Safety Study Group, Radiation Protection Division, Tokai Works
(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone : +81-29-282-1133

[ ]
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[

MOX PSA
MOX PSA
MOX
MOX PSA
MOX PSA



MOX PSA

MOX PSA
MOX PSA

MOX

MOX
BNWL-1697,Junel973

-1 1/2

- 2/2

EPRI NP-1128,
July 1979 MOX



- /GWe- /GWe-
X X
X X
X X
X X
X X
X X
X X
X X
X X
DOE
MOX Mixed Oxide Fuel Fabrication Facility:
MFFF NRC
Construction AuthorizationRequest: CAR
NRC MOX Standard Review
Plan A
1(Low) 2(Intermediate) 3(High)
1 Highly Unlikely 10°/ /
2 Unlikely 10°/ / 4x 10/ /
3 Not Unlikely 4x 10 /
3 -3
2 3
Highly Unlikely Unlikely Not Unlikely
3 3 6 9
High
2 2 4 6
Intermediate
1 1 2 3
Low
MOX PSA
1 2 3
MOX
MOX PSA



MOX

@ HP MOX

(2) Nuclear Fuel

(3) Nucleonics Week

(4) Mixed Oxide Xchange(NRC Quarterly News letter)

(5) MOX , ,2002 2 18 19

MOX
MFFF: Mixed Oxide Fuel Fabrication Facility
10CFR Part70 CAR: Construction
Authorization Request NRC

(1)Status Report on the EPRI Fuel Cycle Accident Risk Assessment, EPRI NP-1128,July 1979

(2)EPRI Nuclear Fuel Cycle Accident Risk Assessment, Nuclear Safety, Vol.22 No.3, 1981

(3)U.S_NRC Standard Review Plan for the Review of an Application for a Mixed Oxide (MOX) Fuel
Fabrication, NUREG-1718, NRC, Washington D.C., 1999

(4)U.S.NRC Nuclear Fuel Cycle Accident Analysis Handbook, NUREG-1320, NRC, Washington D.C., 1988

(5) U.S_.NRC Nuclear Fuel Cycle Accident Analysis Handbook, NUREG/CR-6410, NRC, Washington D.C.,
1998

(6)J.M. Selby et.al., Considerations in the Assessment of the Consequences of Effluents from
Mixed Oxide Fuel Fabrication Plants, BNWL-1697, Battelle Pacific Northwest Laboratories,
Richland, Washington, 1973

(7 1AEA Use of Probabilistic Safety Assessment for Nuclear Installations with Large Inventory
of Radioactive Material, IAEA-TECDOC-711,

(8)Code of Federal Regulations, Title 10, Energy, Part 70, Domestic Licensing of Special Nuclear
Material

(9)National Nuclear Security Administration, Report to Congress:Disposition of Surplus Defense

Plutonium at Savannah River Site, February 15, 2002

(10)Center for Chemical Process Safety of the AIChE, Guidelines for Chemical Process Quantitative

Risk Analysis, second edition, 2000
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TABLE 14. Frequencies of Major Accidents

Probable Frequency Of -

Event Occurrence Par Plant - Year Range
Tornado 6 x 1077 ax1073 - 6x107°
Earthquake

Intensity IX | 2x107° | 1072 - 1070
Airplane Impact 077 1074 = 1076
Meteorites 10710 1079 - 107!
Flood 1074 1072 - 1078

4

Fire 2 x 107 ax10™% - ax107°

Dunlap and Hirdner(?l) summarize the analyses carried out for these
facilities. Doan states that the worst site, in Okiahoma, has a probability
of a strike in any year of 3.62 x 1073, The probability of a tornado in

the western United States, based on a study by Smith and Mirabellal’ 2’ is
1.3 x ]ﬂ's,fyear. A1l locations in the U.S. fall within that range. The
average for.the contiguous 48 states is 6.0 x lﬂ_4 strikes/year. Doan
states that “severe tornadoes of design proportions have a probability of

. ocgcurrence about two decades below the above figures.™ |

Dunlap and Weidner discuss tornado driven missiles considered in nuclear
power plant deEignj?ur the midwest. They are:

(1) A4 in. x 12 in. x 12 ft Tong wood plank weighing 108 1b traveling on
end at 300 mph and strikingﬁhny place, on the sides of the reactor
building.

(2) A 3 in. diameter schedule 40 pipe 10 ft long traveling on end at 100
mph 5triking,%ny p1ace;hver the full height of the structure.

(3) A passenger car weigh{ng 4000 1b traveling on end at 50 mph with a
contact area of 20 ft2 and at a height not more than 25 ft above Qruund

Tevel.
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TABLE 15. Estimates of the Occurrence Frequencies and Faiiure Rates
of Major Equipment

* Failures
or Events
Per Year
Resin Culumnsta]] <0.1
Dry Glovebox Operations(81) 40,1
Autoclave(81) TN <0.01
7 Sintering Furnaceg-gqlﬁ \ <0.05
J Ventilation Equipment@—;l’J ;
\ Direct Driven Fan 0. 01
! Belt Driven Fan 0.4
Controls 0.08
\ Criticality 8.6 x 1073

- TABLE 16. Efficiency of a Two Stage Building Exhaust Filter System
Under Various Conditions

' Most Probable
Condition Filter Transmission

Filters not tested prior to installation or
in place, 8% of filter operating less than q5[a)
design efficiency 7 x 10

Filters tested prior to installation and in
place, routine inspection and replacement ;
program 1x10

a. Assﬁmes a filter efficiency of'ﬂ.gi/fqr the defective filters.

b. Glovebox Explosions

Since 1967, four glovebox explosions or fires have been reported in
which significant amounts of materials were released. One invoived a hood,
_andther:an explusion;ﬁn a vacuum dry box, a third was a glovebox |
gxplosibn and fire involving ZSBPU and the'fourthfhas the Rocky Flats



asseasment tu the'pt-
overall 'risk nf g x 10° latent cancer/

GWe-year. This may be cunpared Hith the Reactor Safety Study $ risk assess-

ment for. “power plants 0 2304 p%?kuf remfGNe-year and 2 x lﬂ Tatent cancer/

Gwe-year. Tab]es %;m ,ﬂ%ffnv1de accident sumaries for cases of none,
one, and two HEP& f_ ter f31Tures and from these Table 5.1.1 is

a 5u1tabiy nbnnarized :umposite.

constructed on

These results may be cumpared with those of Cohen and Dance(2,) wha found an
overall MOX plant risk of 1-5 x 10” -1 person-rem/GWe-year and 1-2 x 10 =3 latent
cancer fatalities/GHe-year. Reasons for the differences are not obvious

Table 5.1.1

RISK SUMMARY FOR MIYED OXID[ FUEL FABPlEATIGH
PER CIGAWATT OF ELECTRIC POMER

L o o e A s e R - et e < i = ABA 8

Aisk |
{ Accident Accident Population Dose Latent Effects
i MNo, Description (Person-Rem/GWe~-Year) (Cancer/Cie-year)l
- - -6
1 Earthquake > DBE 4 x 107¢ 3 x 10
. - -8
2 Aircraft Crash 6 x 1079 6 x 10
3 Hydrogen Explosion in 8 x 10713 9 x 10717
ROR Reactor
4 Hydiagen Explosion in g X 10'11 2 x 10713
Sintering Furnace
-14 -18
5 Ion Exchange Resin Fire 6 x 10 4 210 °
' -9 =13
3 Dissolver Explosion in 4 x 10 3 x 10
Wet Scrap Recovery
7 Loaded Final Filter 5 x 1076 4 x 1010
B Criticality Accident 2 x 1075 5 % 1078
! RISK TOTALS 4 x 1072 3 x 1076

* One MOX Plant Serves 14 Power Plants.

EPRL=-pP 1 ( 7y 1545)
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(Title)

Seismic PSA Study for Nuclear Reprocessing Facilities

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

(Name) Ichiro NOJIRI

4-33 Tel

1 029-282-1111

(Title of Function) Technology Development Section,Technology Coordination Division, Tokai

Reprocessing Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-mura, lbaraki-ken
Phone : +81-29-282-1111

(Name, Title of Function)

Coordination Group, Construction and Maintenance Division, Tokai Works
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Toshihiko YAMAZAKI
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(Title)

Probabilistic Safety Assessment on Tokai Reprocessing Plant

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-1111

(Name) Ichiro NOJIRI

(Title of Function) Technology Development Section, Technology Co-ordination Division, Tokai
Reprocessing Center, Tokai Works

(Address and Phone) 4-33, Muramatsu, Tokai-mura, Naka-gun, lIbaraki, 319-1194 Japan
Phone ; +81-29-282-1111

Michihiko ISHIDA

Technology Development Section, Technology Co-ordination Division, Tokai Reprocessing
Center, Tokai Works
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(Title)

Study on measurement methods and behavior evaluation of radon, thoron and their progeny in
environment.

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

708-0698 1550 1 0868-44-2211
(Name) Yoshihiro MARUO
(Title of Function) Environment and Safety Section, Ningyo-toge Environmental Engineering Center
(Address and Phone) 1550 Kamisaibara, Tomata-gun, Okayama 708-0698, Japan, Phone: +81-868-44-2211

(Name, Title of Function)

(Name) Yuu ISHIMORI
(Title of Function) Environment and Safety Section, Ningyo-toge Environmental Engineering Center
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(2) Furuta, S., Ito, K., Ishimori, Y., Measurements of radon around closed uranium mines, J. Environ.
Radioactivity,Vol .62, 97-114 (2002).

(3) Ishimori, Y., Furuta, S., Environmental monitoring by integrating radon progeny monitors, the
International Conference on the Radioactivity in the Environment, 1 - 5 September 2002 in Monaco.
(4) Ishimori, Y., Ito, K., Furuta, S., Radon and its Progeny Monitoring around Closed Uranium Mine,
First Asian and Oceanic Congress for Radiation Protection (AOCRP-1),20-24 October 2002, Seoul,
Korea.

@
No.27 54-63(2000)

(1,2,3,4,5,6)

TLD
AC
AC
(7,8,9,10,11,12,13)
ICRP Publ .66
(14) 13 4 1
(15)
Publ .66
@7

(1) A_L.Frank and E.V. Benton; Radon Dosimetry Using Plastic Nuclear Track Detectors, Nuclear Track
Detection, 1, 149 179(1977)
3



(2) J.Durkin; Electronic Radon Daughter Dosimetry, Health Phys., 37, 757 764(1979)

(3) S.B.Solomon, J.R.Peggies, G.Grealy and V.A.Leach; An Integrating Thermoluminescent Rn Daughter
Personal Dosimeter, Health Phys., 52, 143 148(1987)

(4) C.S.Dudney and A.R.Hawthorne; Radon 222, 222Rn Progeny, and 220Rn Progeny Levels in 70 Houses,
Health Phys., 58, 297 311(1990)

(5) K.N.Yu and Z.J.Guan; A portable Bronchial Dosimeter for Radon Progenies, Health Phys., 75,
147-152(1998)

(6) W. Zhuo and T.lida; An Instrument for Measuring Equilibrium- Equivalent 222Rn and 220Rn
Concentrations with Etched Track Detectors, Health Phys., 77, 584-587(1999)

(7) Cheng, Y. S.; Yeh H. C. Theory of a screen-type diffusion battery. Journal of Aerosol Science
11:313-320(1980).

(8) Twomey S. Comparison of constrained linear inversion and an iterative nonlinear algorithm
applied to the indirect estimation of particle size distributions. Journal of Computational Physics
18:188-200 (1975).

(9) Maher E. F.; Laird N. M. EM algorithm reconstruction of particle size distributions from
diffusion battery data. Journal of Aerosol Science 16:557-570 (1985).

(10) Solomon, S.B., Ren, T Aerosol Science Technology 17:69 (1992).

(1)Hillamo, R.E., Kauppinen, E., Aerosol Science Technology 14:33. (1991).

(12)Kesten, J., Butterweck, G., Porstendoefer, J., Reinerking, A., Heymel, H.J., Aerosol Science
Technology 18:156 (1993).

(13)Reineking, A.; Kunutson E.A.; George A.C.; Solomon S.B.; Kesten J.; Butterweck G. ; Porstendoefer
J.,Size distribution of unattached and aerosol-attached short-lived radon decay products: Some
results of intercomparison measurements. Radiation Protection Dosimetry 56:113-118, (1994).
(14)ICRP Publication 66, Human Respiratory Tract Model for Radiological Protection, (1994)
(15)ICRP Publication 65, Protection Against Radon-222 at Home and at Work, (1993)
(16)Przylibski, T. A.(1999), Radon Concentration Changes in the Air of two Caves in Poland. Journal
of Environmental Radioactivity, 45, 81-94

(17)W_E.Clements, S.Barr, and M_L.Marple, Uranium Mill Tailings Piles as Sources of Atmospheric
Radon-222, Natural Radiation Environment 111, 1559-1583 (1980)

O
]
O
O
]
]
]
O
]

@

®

®

4






| #m1. 2BREERG]

1km
10000
O
O
1000 =
100 —
_ — = |
10 [ — | H
1 | I | I
N o o © Lo < To} = — —
AN E AN — — — 1 7} 1 1
1 < 1 1 1 1 @ - @ o
@ = @ @ @ @ = £
< »

control(2000)

R-5 Shimo-1
control (2000)



° L 1C )

(Title)

Study on The Diffusion Model for Prediction of The Behavior of Radioactive Materials

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-9377
(Name) Minoru TAKEISHI
(Title of Function) Environmental Protection Section, Radiation Protection Division,
Tokai Works
(Address and Phone) 4-33 Muramatsu Tokai-mura Naka-gun lIbaraki-ken
319-1194 phone:+81-29-282-9377

(Name, Title of Function)

Masanao NAKANO

Environmental Protection Section, Radiation Protection Division, Tokai Works

13 17




40,000 0.5 1
-1 2 0.5
2
50 60km
A 80 100%
20% B, C, D E 0 20%
B C D
2.
3.7km 0.5m, 1m, 3m
3m 0.5m 1 3m 1/2 1/5
-2
3.
-3 10
3m 0.7
13

0.5



Kobayashi, T., S. H. Lee and M. Chino: “ Development of Ocean Pollution Prediction System for
Shimokita Region - Model Development and Verification -" , J. Mucl. Sci. Technol.,39[2],
171-179 (2002)

Perianez, R.: “ Modelling the tidal dispersion of ¥'Cs and ?***Pu in the English Channel” ,
J. Environ. Radioactivity, 49, 259-277 (2000)

OO0 mQ>d

Om[Omd




1
[l
- a L
(4]
k.1
[ [
P 1 1

MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.
10 10 10 Q0 10 10 i0 10
-10 -10 =10 =10 -10 -10 =10 =10

- . . . 1.5 (m/s)

OCT.




° L 1C )

(Title)

Study on The Transfer Model for Radioactive Materials in Global Ocean

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-9377
(Name) Minoru TAKEISHI
(Title of Function) Environmental Protection Section, Radiation Protection Division,
Tokai Works
(Address and Phone) 4-33 Muramatsu Tokai-mura Naka-gun lIbaraki-ken
319-1194 phone:+81-29-282-9377

(Name, Title of Function)

Masanao NAKANO

Environmental Protection Section, Radiation Protection Division, Tokai Works




Cs

Pu
Cs, Pu
Cs
Cs
Cs-137
1960 90 152
152 30 ( 2 )
122 -1
3 Cs-137
Pu
Pu Cs
Pu
Pu
Pu 3 Cs 3 Pu
Cs-137
Pu-239,240 1970 90
Pu-239, 240 Cs
-2 Pu-239,240 -3 3 Pu-239,240
Cs
1. “ " 36 ,
(2002)

2. M. Nakano and P.P.Povinec: “ Ocean General Circulation Model for Studying the Dispersion
Radionuclides in the Global Ocean” , International Conference on Environmental radioactivity,
(2002)

3. M. Nakano and P.P_Povinec: “ Modelling the dispersion of *Cs in the water column of the global
ocean” , J. of Marine Systems, (submitted)

4. M. Nakano and P.P.Povinec: “ Modelling the dispersion and scavenging of plutonium in the water

2



column of the Pacific Ocean” , Deep Sea Research Part I/, (submitted)

http://www.es. jamstec.go. jp/esrdc/jp/menu.html

Gerdes, R., Karcher, M., Kauker, F., Koeberle, C.: “ Predicting the spread of radioactive
substances from the Kursk” , Trans. American Geophys. Union 82, 253-257 (2001)

OO0 mQ>d

Om[Omd




-3

Pu-239,240

N. Pacific Eq. Pacific N. Atlantic
Cs-137(mBg/L) Cs-137(mBq/L) Cs-137(mBg/L)
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 1012 14 16 18 20
° A -~ o < 04— .
° °
200 > A /ou 200 ]J" 200 )
oo || -f “[F
>
600 ;o 600 600 1>
£ 80 e € 800 € 800
£ 1000 & 1000 & 1000
8 A a a
[a]
12008 Cal1973 1200 1200
1400 41— e  Obs1973 1400 _| 1400 _
1600 5 Cal.1980 1600 . 811199553 1600 . gilﬁasé
©  Obs.1980 Cal 1996 Cal 1084
1800 +— Cal.1997 1800 +— ©  Obs.199%6 [— 1800 +—— ©  Obs.1984
A Obs.1997
2000 A 2000 2000
Csl Cs2 Cs3
30°N, 170°E 16°S, 128°W 29°N, 68°W
-1 Cs-137
55 y 300
o % O Knor73[1978]
‘w/ A KH-80-2[1980] 100
45
dR MBC [1981,82]
a0 O J-KR Expedition 30
[1994,95]
* O 1AEA97 [1997]
S 30| —110
b4 X Data from the GLOMARD
g | [1978-1996]
Q
3 25 3
8 2
=
5
Z 15 —1
104
—0
5|
Pu-239,240
o inventory
(Ba/m2)
5| in sediment
3 at 1980
30 190 200 210 220 70
East Longitude (deg.)
-2 Pu-239,240
N. Pacific Eq. Pacific S. Pacific
3y
Pu-239,240(mBg/m?) Pu-239,240(mBg/m®) PU-239,240(mBg/m?)
0 50 100 150 0 50 100 150 0 50 100 150
0 P L 0 +eo \ .
. 0 L L
) " ° ‘e
O
1000 1000 ST % 1000 4
(o
£ 2000 / B 2000 / B 2000
E=] £ £
=% =3 [=%
& 3000 & 3000 o & 3000
& 0bs.1973 ¢ 0bs.1979
Cal.1973 Cal.1979
4 o 4000 -
4000 1 o obsise7 || 4000 O Obs.1997
Cal.1997 Cal.1997
5000 5000 12 5000
Pu-1 Pu-2 Pu-3
30°N, 170°E 13°N, 159°E 22°S, 139°W




[ 1C)

(Title)

Study on Rapid Analytical Method and Measuring Technique for Environmental Samples

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-9377

(Name) Kunihiko SHINOHARA, Minoru TAKEISHI

(Title of Function) Radiation Protection Division, Tokai Works

(Address and Phone) 4-33 Muramatsu Tokai-mura Naka-gun lbaraki-ken 319-1194
Phone +81-29-282-9377

(Name, Title of Function)

Yasuhiro UEZU
(Radiation Protection Division, Tokai Works)

13 17




13

13
DD Time Interval Analysis TIA
TIA

1 Single Time In terval Analysis
STA Multiple Time Interval Analysis MTA

M :
P(t)dt :t=0 t dt

Cdt : dt
A dt it dt
at :

ap

1. STA
STA

MPAt =Mat+ (A C) exp[-(A ©C) t] +a, C exp(-Ct)}dt

STA
2 M=5000 a t=0.2 C=0.2cps
100m 0.1m STA
0.2cps
m
M=5000 a t=0.2 0.1m
0.2cps 20cps 3

2cps

STA 2cps



1 2 MTA

MTA
MP(t)dt = M[a t A exp(-A t) +C]dt
M=5000 o ¢=0.2 C=0.2cps
100m 0.1m 4
100m
-2
-232 252 -216 216pg
ORDERA RADEX
ORDERA PERALS 8100AB
28pg 145
-3
-4 -3
218pg 145
220Rn 216PO
216P0 216P0 -1
216P0

Y UEZU, Y MARUO and T HASHIMOTO; Determination for Alpha Nuclides in Environmental Samples
by Using LSC-TIA Method; LSC2001 2001.5
T HASHIMOTO and Y UEZU; Determination of Natural Alpha-Radionuclides Using a Time Interval
Analysis Combined with Alpha-Scintillation Spectrometry; LSC2001(2001.5)
38
(2001.7)
Y UEZU and T HASHIMOTO; New Aspects of Time Interval Analysis Method for the Determination
of Artificial Alpha Nuclides 2001 Asia-Pacific Symposium on Radiochemistry(2001.10)
a



(2002.3)

Y UEZU and T HASHIMOTO; Rapid Determination Method for Artificial Alpha Nuclides using Time
Interval Analysis Method; International Conference on Radioactivity in the
Environment(2002.9)

; RADIOISOTOPES, 51, 6, (2002)

D

2)
3)
4)

5)
6)
)

216P0 217At

Radioisotopes, 38, 415-420, 1989

T. Hashimoto and Y Sakai: J. Radioanal. Nucl. Chem. 138, 195-206, 1990

T. Hashimoto, Y Uezu, F. Ishizuka, H. Washio: J. Radioanal. Nucl. Chem., 173, 87-97, 1993
T. Hashimoto, F. Ishizuka, Y. Yoneyama, T. Kubota, N. Fukuyama: J. Radioanal. Nucl. Chem., 197,
99-114, 1995

T. Hashimoto, K. Sato, Y. Yoneyama, N. Fukuyama: J. Radioanal. Nucl. Chem., 222, 109-116, 1997
T. Hashimoto, Y. Yoneyama, K. Sato, Y. Komatsu: J. Radioanal. Nucl. Chem., 239, 619-629, 1999
T. Hashimoto, Y. Komatsu, D. G. Hong, Y Uezu: Radiat. Meas., 33, 95-101, 2001

o
O
[
O
O

o
[
O
O
u
O

o
[
O



., 4, 2002



ON IC (C)‘ (D‘ 6 Q)

|
_Fixed time : Time
Fix;adtime
Fixed time
M-®), B)-(C), (©)-(D)
M-®B), (A-©, (M-O)., B)-(C), (B)-(D)
-1
10?
—&— 100msec —e— 1msec
. —&— 10msec —+—(.1msec
10
‘F @ —
. 10°% A
£ F —& L —
= . . :
L= . . .
101é -------- ARSI ES SRR
o[l TN Ll
F . A
—3....|....|....;....
10 0.0 05 1.0 15 2.0
Time interval (sec)

2 STA



10° |

—&—C =0.2 cps
102 —8—C = 2.0 cps
——C = 20 cps

Joly o R TRRRRN TR

it

~ 10°L. I . ] C ]

o : , :

= i ' ' ;

(—-:'D 10—1 L o : _________ : _________ : _________
10 SRR L S
10—3 I . . N s i N s s s i N s s s i L L L L

0.0 0.5 1.0 15 2.0
time interval (sec.)
STA
1p sec.
Sample
pH:l 2
BaCl, 10mg
Conc. H,SO, 5ml
Heating 50  30min.
,0-2U m Milipore Filter
| Washing
Igl’g(%e Residue
<—50% K,CO, 1ml
Heating
DDW
0.2p m Milipore Filter

Filtrate Residue
6.0% 1mol I* HCI 1ml

Heating to dryness

<— DDW 2ml

<— 2.5mol I'* NaOH 1ml
<«— RADAEX 1.5ml

]

Aquarius Organics

0.5% |
PERALS Measurement
86.9%
-4 By Ra



g
8
) ———
u, - —
] 200 400 GCHE =) 1001
Time Interval (msec.)
- 5 2%pg
® Rn-220
=22V po-216
30 - -
Ra-224 — -
25 -
o 0 e
£ 2 oo S
8 15 [T R
L e S
5 = T -
. — o .. =1
0 200 400 600 800 1000
Energy(channel)
-6 Ra
-1 Po-216

Sample name Results of Determination Reference Data

(Bg/ml) (Bg/ml)
STD 1 453 * 6.62 44
STD 2 468 £+ 054 4.4
STD 3 0.456x 0.042 0.44




[ 1 C)

(Title)

(Study on monitoring for the worker/the public in a radiological emergency)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Takumaro MOMOSE
(Title of Function) Radiation Dosimetry and Instrumentation Section,
Radiation Protection Division, Tokai Works
(Address and Phone) 4-33, Muramatu, Tokai-mura, Nakagun, Ibaraki-ken
319-1194 Japan Phone: +81-29-282-1111

(Name, Title of Function)

(Name) Osamu KURIHARA
(Title of Function) Radiation Dosimetry and Instrumentation Section,
Radiation Protection Division, Tokai Works




RApid
Internal Dose Estimation for PIUTonium with Age-specific biokinetic model: RAPUTA .3

13
ICRP Publ.72

13

(1) 0. Kurihara, T. Momose, T. Tasaki, N. Hayashi and K. Shinohara, “ Early Faecal Excretion of
Inhaled Plutonium” , Radiation Protection Dosimetry (to be published)

@ , “ Ge y -y ¥ RADIOISOTOPES,
Vol .50, No.5, May 2001
A . " , 36(3), 276 278, 2001
® “ MOX " 2001
®) ’ ” 13

2002/3/20



(1) R.L. Katheren et al, “ Partitioning of ?*Pu, #°Pu and ?**Am in Skeleton and Liver of U.S.

Transuranium Registry Autopsy Cases” , Health Physics Vol.54, No.2, ppl81-188.1988

(2) Mclrory J.F. et al, “ U.S. Transuranium Registry Report on the ?*°Pu Distribution in a Human
Body” , Health Physics, Vol.60, pp307 337,1991

(3) Ronald L. Kathren and James F. Mclnroy, “ Comparison of Systemic Plutonium Deposition Estimates
from Urinalysis and Autopsy Data in Five Whole Body Donors” , Health Physics, Vol .60, No.4, pp481-488,
1991

(4) M.F. Sullivan and L.S. Gorham, “ Further Studies on the Absorption of Actinide Elements From
the Gastrointestinal Tract of Neonatal Animals” , Health Physics, Vol.43, No.4, pp509-519, 1982
(5) Gary H. Kramer, “ LUNG COUNTING: A FUNCTION TO FIT COUNTING EFFICIENCY OF A LUNG COUNTING
GERMANIUM DETECTOR ARRAY TO MUSCLE-EQUIVALENT-CHEST-WALL-THICKNESS AND PHOTON ENERGY USING A
REALISTIC TORSO PHANTOM” , Health Physics. 77(2): 207; 1999

(6) G. B. Gerber and R. G. Thomas, Radiation Protection Dosimetry, “ Guidebook for the treatment
of accidental internal radionuclide contamination of workers” Vol.41, 1992

(7) Internal Commission on Radiological Protection “ Human Respiratory Tract Model for Radiological

Protection” , ICRP Publication 66, Ann. ICRP 24(1-3) (Oxford: Pergamon Press), 1994

(8) Internal Commission on Radiological Protection. “ Dose Coefficient for Intake of Radionuclides
by Workers Replacement of ICRP Publication 61" , ICRP Publication 68, Ann. ICRP 24(2) (Oxford:

Pergamon Press), 1994

o
O
|
O
O
o
O
O
|
O
O
o
|
O






Mormalized Activity Distribution[%)]

—C—Ca(117 ke
Scan Speed = B.0cmiming

?

0 10 20 30 40 50 60 ¥0O 80 90 100110120130140150160170

Position[cm]






(Title)

(Research on Environmental Monitoring Technique using Unmanned Aerial Vehicle in Emergency)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

( )

919-1279 2 1 :0770-39-1031
(Name) Toshio IWAMA
(Title of Function) Environmental Monitoring Section, Planning Division, Tsuruga Head Office
(Address and Phone) 2-1,Shiraki,Turuga, Fukui, 919-1279 Japan, Phone: +81-770-39-1031

(Name, Title of Function)

( )

(Name) Shinichi OKUYAMA
(Title of Function) Environmental Monitoring Section, Planning Division, Tsuruga Head Office

)



@
)
©)
*
®)



14 6 6

CAC SYSTEM SYSDRON Program
Group INTRA



Om QOO0

1.5

7.3
794

300kg

RPH

4.1
330kg

4.8
100kg

SCHIEBEL
2.5

2.3m
52kg

3m
25kg

5.45m
800

4.63m
100

VTOL
2 30km

2m
115kg

20kg

RMAX

1.5

3.6m
95kg

3.1m
30kg

3.6m
174kg

4.9m
26kg

2.5

6.70m
500kg

120kg

50




A s BIRRTIY |

270 x 300 x20 mm

BG 0.02mSv/h

CPUi iR A=

b
a. =

T Rl  LviiR
8.5kg

| r:I rSI IIJr |k'I |
| $rmrmps > '

ISAFYH L oFL—4 -

L B 2=Fml ,‘—"5_[55{{} 0.5mmE) 404 Vim

60keV

cps

30 1000MHz




|
L]

F

a
1=
B
o
&
L

Ie!
8l
i

i

[ —
o
I.||1
[EX]
|!’i

2m/s 3
3m ’ i
r———
we

0.0

=
(=]

HERCPS)

= Emanme ™
#iELERTHF

30m 50m
100m

30 100m

30m

@.
. e
=

E e Tla—m_m L
2 oae

i Tl I 7
T L "HH-T-I'— e

.

L..ﬂ b ) g i b o e
F e d LS
RS RO R L
W EXH m £l
L 1, i
(] "‘\. 2
..,uin:;f , me

W N - |
F A o
‘-I- {F- ] Tl ar = E-" i
NEHART i

ARSI LR IMmET L RAORL A




[ 1C D

(Title)

Study on The Determination Method for Ultra-low Level and Long Half-life Nuclides

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-9377
(Name) Kunihiko SHINOHARA, Minoru TAKEISHI
(Title of Function) Environmental Protection Section, Radiation Protection Division,
Tokai Works
(Address and Phone) 4-33 Muramatsu Tokai-mura Naka-gun lIbaraki-ken 319-1194 Japan
Phone +81-29-282-9377

(Name, Title of Function)

(Name) Yasuhiro UEZU, Hiroki FUJITA
(Title of Function) Environmental Protection Section, Radiation Protection Division,
Tokai Works

13 17
[ ]
|
|
- 129 129

MIP-MS



129 |

-1 129 1 1)

Pdl,
1000
2)
129 |
10g 300ml 5w/v% 100ml 5w/v%
5ml 10mgl-/ml 3 GA100
90 -1
100g
3M  Empore Disk ANION SR
2.21 303 129
7mBg/ml
-2 6.2+ 0.23 mBg/ml 89
3.7
TMAH
129 10 TMAH
10
TMAH
-2 0.5 TMAH 27
30
10
0.5 TMAH



129 |

129 43

2002 3
129) 3 2002 3

®Tc 12,

139-144(2001)
-129

Proceedings, 23-26(2001)

14, 181-186(2002)

129 3 Proceedings

129

-129
RADIISOTOPES, 49, 3, 2000

Y. Muramatsu, S. Uchida, P. Sriyotha and K. Sriyotha; Some Consideration on the Sorption
and Desorption Phenomena of lodine and lodate on Soil, Water, Air, and Soil Pollution

49 (1990) 125-138

129
ICP MS  MIP MS

O0.T.Farmer , C.J.Barinaga, D.W. Koppenaal; Determination of 1291 in ambient air by
inductively coupled plasma mass spectrometry (ICP-MS); J. Radioanal. Nucl. Chem., 234,

153-157(1998)
Rosamund J. Cox and Christopher J. Pickford; Determination of lodine-129 in Vegetable Samples

by Inductively Coupled Plasma Mass Spectrometry; J. Anal. Atom. Spect, 7 635-640 (1992)



Om0O00O

I R




100g) pH pH = 7
1-125 Pdl|2 <«
7o| 3 |
600
( | )
1000 |
39 +—
| (10% TMAH 25ml)
1000 125||
Ge
(0-59) |
127|
(MIP-NS)
(20 NaOH 50ml)
-1 -129
120
100 ®
o ®
. 80
B
60
> @
E 40
o=
20
0 0.2 0.4 0.6 0.8 1.0

Concentration of TMAH

-2 TMAH



90+ 1.2

95+ 1.1
94+ 0.72
+ 93+ 2.6
129 1
7.0 Bag/ml
(mBg/ml)

6.4+ 0.060 91

6.4+ 0.19 91

6.0+ 0.17 86

+ 6.2+ 0.23 89+ 2.9



)

(Title)

Study on a basic strategy for post-generic safety assessment

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
D 2)
D
2)
1) 100-8245 1-1-2(NKK ) TEL 03-5220-3311

(Name) 1) Hiroshi 1GARASHI, 2) Masahiro UCHIDA
(Title of Function) 1) Geological lIsolation Research Project Group, Nuclear Cycle Backend
Division, Executive Office for the Policy Planning and Administration,
2) Repository System Analysis Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone) 1) NKK BLDG., 1-1-2 Marunouchi, Chiyoda-ku, Tokyo 100-8245,Japan
Phone : +81-3-5220-3311

(Name, Title of Function)

1) Kaname MIYAHARA
2) Tomoko KATO
D

(Geological Isolation Research Project Group, Nuclear Cycle Backend Division,
Executive Office for the Policy Planning and Administration (Tokyo Office))

2)

(Repository System Analysis Group, Waste Isolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works)

13 17

1AEA




1AEA

1AEA



1AEA

Om OO0

0000




60km

Tkm

EH

1.26mg/ky

U, Th, K, Rb, Sn, Cs, Cu, Ra, Rn




)

(Title)

Study on Long-term Stability for Geological Environment

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

509-5102 959-31 0572-53-0211
(Name) Tatsuo FUKUSHIMA
(Title of Function) Geoscience Research Group, Tono Geoscience Center
(Address and Phone) 959-31, Jorinji, lzumi-cho, Toki, Gifu, Japan 509-5102
Phone : +81-572-53-0211

(Name, Title of Function)

(Name) Tsuneari ISHIMARU, Osamu FUJIWARA
(Title of Function) Geoscience Research Group, Tono Geoscience Center

17

10



12

13

10

2000.10




10

11

12

13

14

15

16

17

18

19

20

200 2002
2002
pp.57-62
2002
pp.67-72
2002
pp-108-110
2002
pp.86-91
2001
46 pp.95-106
2001
pp.-85-96
2001 e
pp-158-161
2001 ” ?
108
2001
JNC TN7410 2001-015
2002
CD-ROM

2002

No.14(2002.3) pp.161-170

14

108

2001
2001

2001

2001

2002

JNC TN7410 2001-016

2002

pp.20-21

p.125

200

K-Ar

2001
13

pp-39-40

14

p-126
CD-ROM

pp.-95-101
2001

pp-41-46

pp.118-121

13

pp.15-20



151 p.52

21 2002
pp.77-81
22 2001
2001 p.162
23 2001
40 pp.259-265
24 2002
3 2
pp.51-54
25 2001
CD-ROM
26 Brouard,B. 2002
pp.55-56
27 2002
pp-23-29

28 Martin,A.J., Takahashi,M. and Amano,K. 2001 West to east shift of the locus of magmatism
of small monogenetic volcanoes in the first collided oceanic arc segment, south Fossa Magna

108 p.-49
29 2001
6000 110 pp-650-664
30 2001
40 pp.223-233
31 2002
pp.63-66
32 2002
pp.-49-50
33 2002 GIS
pp.13-15
34 2001
2001 Sm-007
35 2002
pp.37-38
36 2002
pp-111-115
37 2002
pp.10-12
38 Eden,D. 2001
2001 pp-8-9
39 Eden,D. 2001
23 pp-610-613
40 2002
pp.-82-85
41 2002
pp-102-107
42 2002
pp.31-35
43 2002
pp.73-76
44
2001
13 pp.27-53
45 WG 2002
pp.16-21



46
2001
47
61 p 136
48 2001
13
49 2001
2001 Qm-P009
50 2002
2
1 1999
2 2001

2001

(2002)

pp.11-14

60 p.90

pp.92-94

1 1AEA (1985) Procedures and data, performance assessment for underground radioactive waste

disposal systems. Safety Series, 68

(2) 1AEA (1994) Siting of geological disposal facilities; A safety guide; A publication within

the RADWASS program. Safety Series, 111-G 4.1

(3)USDOE (1982) 10CFR Part960; Nuclear Waste Policy Act of 1982; General guidelines for the
recommendation of site for the nuclear waste repositories. U. S. Department of Energy,

USA.

(4) AECL (1994) Environmental impact statement on the contact for disposal of Canada’ s
nuclear fuel waste. AECL-10711, C0G-93-1, AECL, Canada.
(5) Nagara (1985) Project Gewhar 1985; Nuclear waste management in Switzerland: Feasibility
studies and safety analyses. Nagra Project Rep., NGB 85-09.
(6) SKB (1994) RD&D-Program 92; Supplement, treatment and final disposal of nuclear waste;
Supplement to the 1992 program in response to the government decision of December 16,

1993.

(7) SKI (1995) The central scenario for SITE-94: A climate change scenario. SKI Rep. 95.
(8) NRC (1995) Technical bases for Yucca Mountain Standards. National Research Council,

National Academy Press, Washington, D.C., USA.




mE 000




10

—REK #HEA-

om



depth[m]

B KAFLE (EIRE - 8E¥5)

=50

0

50

-

100

150

20D stk

300
30000

25000

20000

15000
years

10000

5000

_hunaéuﬂaiiﬂﬁiﬁﬁﬁﬁa




4N e
S [
> L R 2 k& =
i R
el g s
e g\ X ol
L = \ \ S i
s ﬂ\l e "‘l\m g
~u B A w o '\\‘ *
ety i L 1
i - Jvr\\,_)..-ﬁ' r::%u *a-a:__l; g
1
4&"‘ .u' LY “w
1
om |
/ |
[ #F
L) .z'- I':
1

| 1 o : O
Hawm - e o I R
. O [t ST |t (M) : E[16EE,
_ ‘..ﬂ ,},:_'S,d__ \f.z";:i" " et wt al. 10000 i |
A ﬁ:ﬁ",rgti‘ ag _ mses om0
K | PR T LT
L A | O aweaszen |
s g T —
a 1B
e ——

-= E'l.'.:' 3
T "
.l.:.'. _'."'. : —
¥ i ¥ M
" i

Ml S OEERE (km)

pH




v
BT e
’V o) {0 HE
o T Lk
O ]
B
{225 5,
15588, B—M01,. 8, ®WErT
« B= Sm
§ - 15w

oo I0  ke
™ e

AT

10



)

(Title)

(Methodology development for the characterization of crystalline rock)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

(Name) Seietsu TAKEDA

(Title of Function) Underground Research Group, Mizunami Underground Research Laboratory,
Tono Geoscience Center

(Address and Phone) 959-31, Jorinji, lzumi, Tokishi, Gifu, 509-5102, Japan
Phone : +81-572-53-0211

(Name, Title of Function)

(Name) Katsuhiro HAMA, Katsushi NAKANO, Shinji TAKEUCHI, Koki IKEDA, Kenji AMANO
(Title of Function) Underground Research Group, Mizunami Underground Research Laboratory,
Tono Geoscience Center

10km m



km

1997



1,000m

1 10km 1998
25km? 360m
3.2
2
a)
b)
©
pH
Eh
DH-9 13 3
1600cps
2001a



MT CSMT

2001a 2001b)

NS

2001a

3km

13

133

80 200Q m

300m

2001

100Q m

1992



400m

400m

14C

300m
300m

10 m/sec

10km

25km

2001

Iwatsuki et al., 2001

1,000m
Na-Ca-HCO,
Na-HCO,

10° m/sec

km

10km

1
pH 7
pH 9

Iwatsuki and Yoshida,1999

10

2000

10°

10% mm

1999



DH-3

330m

2001

DH-12

20

Nagra, 1999

11
uym

11
DH-12

2000

(

) -

2001

()

2000

2002

12

Na-ClI

130m

170m



1)

O N O O b W DN P

8
8 11
MIU-1 3
12
MIU-2
3
BTV
10 15m
900m  700m
100m
m 1 3
16

LANDSAT  SPOT
LANDSAT SPOT
LANDSAT SPOT
LADSAT  SPOT

2001

2001

4 MIU-4

1,000m

90m

4x 6km

BTV

15

14ha

13
1,000m
JNC 1999
14

MIU-2 3
10 20m
3 6 m

3km



MIU-4

2)

19

17

2001b

17

3km SPOT

100

MIU-4

MIU-1 3

30m

30

2001a

Briggs, 1974

3km

18

2001

MIU-4

MIU-4
2001
MIU-1 3
2001

2001a



NNW

3)

1x 10710

1x 1071

NW

24

EW

1x 10%m/sec 3

NNW NW

0.01 0.3

MIU-1 3
MIU-4

JNC 1999
MIU-4

2001

EW

2001a

EW

10—5 -3



MIU-4
MIU-4
MIU-4
9.5
MIU-4
pH 9 10

82.50 88.65m
0.6
1
5 1
MIU-4
Na-HCO,

10

JNC 1999

72.00 77.44m

1.0
Na-HCO,
2001b

pH



Rhen 1, Backblom G, Gustafson G, Stanfors R and Wikberg P (1997) ; ASPO HRL-Geoscientific
evaluation 1997/2, SKB TR97-03.

OO0 mOd

Oooo0gd m

11



1997 PNC
TN7020 98-001.

@) 1998
PNC TN7410 98-004.
1980 No.1l pp.1-50.
2001a 11
JNC TN7410 2001-008.
2001b 12

JNC TN7410 2001-017.

1992 33
pp.147-156.
1980 No.1l pp.1-50.
2001a 11
JNC TN7410 2001-008.
2001b 12
JNC TN7410 2001-017.
2001

6

Pp.299-308.

Iwatsuki, T., Xu, S., Mizutani, Y., Hama, K., Saegusa, H. and Nakano, K. (2001): Carbon-14 study
of groundwater in the sedimentary rocks at the Tono study site, central Japan, Appl. Geochem.,
16, pp.849-859.
2001 12
JNC TN7410 2001-017.
2000
JNC TN7400 2001-012.

2000
2001 CD-ROM  A6-P003.
Iwatsuki,T. and Yoshida,H. 1999 Water chemistry and mineralogy of fracture systems in the
basement granite in the Tono uranium mine area, Gifu Prefecture, central Japan, Geochem. Jour.,
33, pp-19-32.
1999 1999
p.78.

2000

2000 12 11 24 .
Japan Nuclear Cycle Development Institute (INC) (1999) Working programme for MIU-4 borehole
investigations JNC Tech. Rep. JNC TN7410 99-007.
2001 : 8 11
JNC TN7400 2000-014.
2002 : JNC
TN7410 2001-018.

12



2001
No.12 2001.9 pp.91-106.
National Cooperative for the Disposal of Radioactive Waste (Nagra) (1999) Synthesis of geological
investigations at Wellenberg, Nagra Bulletin No.32.

2001
, 2001 p.918.
2001 108
p.172.
Briggs, 1.C. 1974 Machine contouring using minimum curvature, Geophys., 39, pp.39-48.
1992 33
pp.147-156.
1980 No.1 pp.1-50.
2001
No.12 2001.9 pp.91-106.
2001
6
pp.299-308.
1980 No.1 pp.1-50.
2001a 8 11
JNC TN7400 2000-014.
2001b 4 11
JNC TN7400 2001-001.
2001
117
pp.785-793.
2001
No.12 2001.9 pp.91-106.
2001
6
pp.299-308.
2001
1
pp.249-258.
1997 PNC TN7020 98-001.

Japan Nuclear Cycle Development Institute (INC) (1999) Working programme for MIU-4 borehole
investigations JNC Tech. Rep. JNC TN7410 99-007.
2001a 8 11
JNC TN7400 2001-001.
2001b 12
JNC TN7400 2001-011.

13



1 Y1 P 1 L

¥ dbad
L]
L]

*
=
n

Eo#

500 !
é in ] é
™ 4uk ¥#10km - i
¥
= E R PR A 1
A 5 10 20 ES
F IR k] A-i 2B 1 SHRRERE
1

ory

5 & A i

P ERERTE - |
R | - P
]

2 Ay a1 N

T TR A e
2o R T R MR (NREE R Sl

3

14

mgﬂll
Ewis
[l Bl
[Jur=n
| Omese . 2nmn
LHERE
ELETY
AT
R
e e e e
(il 1540 BRRE]

Am
LLE R

& HERH
ERANEE
* BMTFxEH

] ]
L

o RENH (WMAE]

oL
oalk A
I EMINTF R !

R I R A RO (e A

4
*ERIEFHE © ERIIETLES
0 ERN LT PN RS
*5';“! ol |\ EENTEE A WEJLNER
400 2]
200 F
200k =] =
100
n Licl- s {TL)




85 ORE(m)

R T—5

T

0 zm;mmummun

ERERT TREEAAE R
L n
L] ]
® 1
M ]
1
I: II I = ;
i '
] 6
] ]
£l ll . .I.- 1
r, N
FELLP PSS C Ut
AAGE Ein'l AT T
8

o4 Mﬁl&th{Eh b
-0 \ n.ali@mrnH 11
=200 %'_ W !|

_ -{#xﬁ!m‘.
™ wanw T '.‘ |

T =

e G
Ehy= -0 380

—El'.ﬂ-'_ I 180 B = = 00000 F

i e e |
# promt |-

(HET-Ca?™-HCO, #717 H

pHwI—E
_n--u-'m-nr 3
+ o+ o+
ITMEHRE |
+\ +
u.ll g ﬁﬂﬂ"lh

10

15

IR
R

?EH:E‘J:E.*J" b:.| ﬂ?ﬂﬁ. (m)
-' l.l = J

200 . t'-;: -
‘quﬂ. .

400 + :" pr I
l‘ !

BO0O .

Hod ': .l :: ‘i:

'mm L I.‘1'.-

E?‘kﬂ?ﬂ lim;"aal:}

ECIE T
- ETIER:

EESTARBERCE TSRNREES (#9010 ko)
2500 mlBHER, 9 T00 niRlLEER, O 1000 niRELRT,

11



[ ®rms = ] o _1 ¥ __ Bk
[ same-eEn —

B eEEe

B AFanEn

B mAFHREN

{

Av-IEE aN-3 T EMEmRSERONR
& EHETENLEN-U SR
0 50 100m B EHRLNEML A R |
p LS o
ShETORRNE AR
SR EE IR, TR, ANE RN RE SEE ORT er
FThREN tSxHN oF EREeHETE.
FamE CE R el ] ] N TR L R
LB oL 50 T A o e 3 I By
] Pﬁtﬁﬁ Mﬁmnn&ﬁﬁgﬂ—u i
CAN-13M I 1, B %?:L‘..‘tillmﬂ{bﬂﬂ“il
ICELE] |SEmE ¢ = #Fznom THE HAAR, TRE. BERZI0
W (WTH - AR ET L,
BUER (2 E0m)
WEP (T, ~GL-013m]
-0 R [N WEORN L EORREEET S, R,
[ -1 L (HEEH. W, EAHEZUYERTHAEE (RND,
+ AN-1HAEEA] BTVEEC Y E N EElL, roMBERET
000 B,
"‘"'“g"“-“‘” RET ] TR O RARE, BE
e HoldEROKNEEDNT L.
[ = L | M
+ MR-1,2. 30T,
AL [ I S N DR L
H K1 003m  WEHR TORRAROEELEET S,
- M- LRI R [F ¥ iC Y SRR O
FTa0e g i EARCELEERT I,
+ EARARG 1 0

16



K MILH}_ MIIIJ-E BAIL-1 i
#i;lﬁ! r <RAQ'E 14N m__?l___l__ 4 e
sz:ﬁ-I!! 4 ; e L:::FJ{‘.
hE® W MO 75'S - .
/ NIOE 34N —1 [ | mnEw
400/ - - —
1 a0 A
wo | NBEW TS s o
f BULE# Lo, |
800 i o DL'.'""* s
| MRS AV
A W g - £omhe ol Yo |
1 AR P i
1000 2000 4000 == wnmm Xv /
A WhEEE b RABRAEFN cFAEOHASH P i ey N
T
15 16

EEELERNEE HEmE
Enme |

NNW
17 18
|
o p— FKEM : $81 K82 50~88.65m
ERONS E‘-"':’ HHOBE A EHNAN
W s e
e EL {uiSem) 157
? Ef (V) -8
PW W Eh, {m¥} -7
B3 (o) aa
Nat {mg' @} 4883 F (mgi@) BET
K gl 1) 020 CH g/ ) 108
Mg=imgl@) =01 50, mg! 1) 484
Ga® mg/ 2] 14 HeS gl 8 027
TFaimg'@) <005 TAAVEE (magf @) 176
s e Almg! 0] 41 TG {mg 0] 179
Sijmg' ) 1] TOC {mg @) 15
i mxR s
W RERRTODR S Sk HELRTI /G Img/ Q) 033
SWS 2 oo e o E hENEMEE)
AW ; EFE R
AW - T B b B BB T o B [ AR
19 1 82.50-88.65m

17




(1)200 2002 200
INC
TN1400 2001-018 pp.39-40
¢)
2001
1 108
p.-172
(3)Arthur,R.C., lwatsuki,T., Hama,K., Amano,K., Metcalfe,R. and Ota,K. 2001 The redox
environment of deep groundwaters associated with the Tono uranium deposit, Japan. Abst. 2001
MRS Fall Meeting, Boston, Massachusetts, November 26-30, 2001, p.687.

® 2002
151 p.53
®) 2002
JNC TN1400 2001-018
pp.57-62
O]
2002
JNC TN1400 2001-018 pp.67-72

) 2002

JNC TN1400 2001-018 pp.108-110
® 2002

JNC TN1400 2001-018 pp-86-91
(9)Debski,W. 2001 Tomographic imaging of thermally induced fractures in granite using bayesian
inversion 2001 Sr-001

(10)Debski ,W. and Ando,M. 2002 Robust and accurate seismic (acoustic) ray tracer. Abst. 2002
Japan - Taiwan Joint Seminar on Earthquake Mechanisms and Hazards, Nagoya, Japan, 27-28 January
2002.

(11)Doughty,C. and Karasaki,K. 2001 Evaluation of uncertainties due to hydrogeological
modeling and groundwater flow analysis (2) -LBNL effective continuum model using TOUGH2-

pp.-259-268
(12) 2001 K-Ar
46 pp.95-106

(13) 2001

18 p.196
14 2001

pp-85-96
(15) 2001 uc 14

JNC TN7200 2001-001 pp-158-161
(16) 2001 " ”
108 p.126

an 2001 CD-ROM

JNC TN7410 2001-015

(18)Hama,K., Bateman,K., Coombs,P., Hards,V.L., Milodowski,A.E., West,J.M., Wetton,P.D.,
Yoshida,H. and Aoki,K. 2001 Influence of bacteria on rock-water interacton, and clay mineral
formation in subsurface granitic environments. Clay Min., 36, pp.599-613.

(19) 2001

117 pp.351-353

18



(20) 2002

JINC TN1400 2001-018 pp.95-101

(21) 2001
2001 P101
(22) 2001
108 p.270
(23) 2001
20 pp.46-51
(24) 2002

JNC TJ7400 2001-016
(25) 2002
46 pp-205-210
(26) 2002 MIU-2
JNC TJ7440 2001-035
@70 2002 13
JNC TJ7400 2001-014

(28) 2002
INC TJ7400 2001-017
(29) 2001
13 pp.339-342
(30) 2001
CD-ROM JNC TN7410 2001-016
(3D) 2002
No.14(2002.3) pp.161-170
(32) 2001
2001 P0O54
(33) 2001
14
JNC TN7200 2001-001 pp.51-54
(34) 2001
2001 p.933

(35) lwatsuki,T., Metcalfe,R., Amano,K., Hama,K., Arthur,R.C. and Sasamoto,H. 2001 Data book
on groundwater chemistry in the Tono area. JNC Tech. Rep., JNC TN7450 2001-003

(36) 2001
2001 A6-P003
€19 2001
2001 A0-P003
(38) 2001 C-14 14
JNC TN7200 2001-001
pp.108-111

(39)Jin,A.S., Moya,C.A. and Ando,M. 2000 Simultaneous determination of site responses and
source parameters of small earthquakes along the Atotsugawa fault zone, central Japan. Bull.
Seismol. Soc. Amer., 90, pp.1430-1445

(40) 2002

INC
TN1400 2001-018 pp.41-46
(4D) 2001
13

19



pp.15-20

13

pp.20-21

p.125

(42) 2001
JNC TN7410 2001-014
(43) 2001
INC TN7410 2001-009
(44) 2001
INC TN7410 2001-003
(45) 2001
JNC TN7400 2001-011
(46) 2001
JNC TN7410 2001-004
47 2001
JNC TN7410 2001-013
(48) 2001
JINC TN7400 2001-001
(49) 2001 14
JINC TN7200 2001-001
(50) 2001
JNC TN7410 2001-011
(51) 2001
INC TN7410 2001-008
(52) 2001
JNC TN7410 2001-017
(53) 2001
JNC TN7410 2001-002
(54) 2001
JNC TN7410 2001-012
(55) 2001
JINC TN7400 2001-007
(56) 2001
INC TN7410 2001-006
D) 2001
JNC TN7410 2001-010
(58) 2001
INC TN7410 2001-005
(59) 2002
JNC TN7410 2001-018
(60) 2002
JNC TN7410 2001-019
(61) 2001
2001
(62) 2001
14
JNC TN7200 2001-001 pp.118-121
(63) 2001
108
(64) 2002
151 p.52
(65) 2001

13
20

13

11

12

11

13

11

11

12

12

13

2000

11

2001

11

13



JINC TJ7440 2001-031

(66) 2001
2001 p.189

(67) 2001
13 pp.183-186

(68) 2001
No.12(2001.9) pp.107-122

(69) 2001
117
pp.785-793

(70) 2002

JNC TN1400 2001-018 pp.77-81

(1) 2001
2001 p.162

(72) 2001
40 pp.259-265

(73) 2002

JINC TN1400 2001-018 pp.51-54

(74) 2001
CD-ROM

(75) Brouard,B. 2002

JNC TN1400 2001-018 pp.55-56
(76) 2001

108 p.173
an 2001 ACROSS
2001 P100
(78) 2002
JNC TN1400 2001-018 pp.23-29
(79) 2001

108 p.172
(80)Mamada, Y., Kuwahara,Y., 1to,H. and Takenaka,H. 2001 3-D finite-difference simulation of
fault zone trapped waves -Application to the fault zone structure of the Mozumi-Sukenobu Fault,
central Japan-. 2001 Fall Meeting, Eos, Trans. Amer. Geophys. Union, 82, F886, S41A-0589,
American Geophysical Union.
(81) 2001 3
2001 C49
(82)Martin,A_J., Takahashi,M. and Amano,K. 2001 West to east shift of the locus of magmatism
of small monogenetic volcanoes in the first collided oceanic arc segment, south Fossa Magna

108 p.49
(83) 2001
6000 110 pp.650-664
€D 2001
40 pp-223-233
(85) 2002
11 CD-ROM HO5

21



(86) 2001
13 pp.203-206
(87)McCrank,G.F., Amano,K., Koide,K., Matsui,H., Mikake,S., Nakano,K., Ota,K., Saegusa,H.,
Sugihara,K., Takeda,S. and Takeuchi,S. (2001) Mizunami Underground Research Laboratory in
Japan - Pre-excavation site characterization and influence on design concepts. Proc. 8th
International Conference on Radioactive Waste Management and Environmental Remediation
(ICEM"01), Brugge, Belgium, September 30-October 3 2001, CD-ROM, American Society of Mechanical
Engineers.

(88)McCrank,G.F., Amano,K., Nakano,K., Takeuchi,S., Hama,K., Osawa,H. and Sugihara,K. 2001

The Mizunami Underground Research Laboratory: Geotechnical and science challenges
108 p.304

(89)McCrank,G.F.D., Sugihara,K., Ota,K., Mikake,S., Amano,T., Koide,K. and Takeda,S. (2001)
The MIU Research Laboratory, Japan - Geoscience activities during construction and operation.
Proc. 9th International High-level Radioactive Waste Management Conference (IHLRWM), Las Vegas,
USA, April 29-May 3, 2001, CD-ROM, American Nuclear Society.

(90)McKenna,S.A., Eliassi,M., Inaba,K. and Saegusa,H. 2001 Evaluation of uncertainties due
to hydrogeological modeling and groundwater flow analysis (Part5) -Groundwater flow modeling
focused on complexity in the interpreted fault network using POR-SALSA-

pp.-289-298
(91)Metcalfe,R. 2001 Geochemical approaches to evaluate groundwater flow system stability:
Implications of research at Sellafield, UK and Aspd, Sweden 2001

A0-005

(92)Metcalfe,R. 2001 Some implications for site characterisation to Horonobe from experience
at Sellafield, U.K. and Asp, Sweden: Constraining groundwater flow models using
hydrogeochemistry 2001 p. 8

(93)Metcalfe,R., Amano,K., Hama,K., Iwatsuki,T., Saegusa,H., Arthur,R.C. and Pearson,F.J.

2001  Groundwater geochemistry in the Toki granite - New approaches for understanding a
groundwater flow system using groundwater geochemistry (a case study of the Toki granite) -
108 p.174

(94)Metcalfe,R., Kunimaru,T., Hama,K., Amano,K. and Iwatsuki,T. 2001 Water-rock interaction
around the fault: Implications for waste disposal. Proc. 10th International Symposium on
Water-Rock Interaction (WRI-10), Villasimus, Italy, 10-15 July 2001, vol.2, pp.1343-1346,
A.A_Balkema, The Netherlands

(95) 2001 DH-12 JNC TN7400
2001-009
(96) 2001 DH-13 JNC TN7400
2001-010
€D 2001
4
108 p.173
(98) 2001

JNC TJ7400 2001-012
)W ri,A., Geckeis,H., Missana,T., Guimera,J., Degueldre,C., Meyer,P., Ota,K., Papenguth,H.,
Alexander,W.R. and Hernan,P. 2001 The Colloid and Radionuclide Retardation Experiment (CRR)
at the Grimsel Test Site -First evidences for the colloid-mediated radionuclide transport
in a granitic fracture. Abst. 8th International Conference on Chemistry and Migration Behabiour
of Actinides and Fission Products in the Geosphere (Migration "01) Bregenz, Austria, 16-21
September 2001, p.117.

(100) 2001

22



pp.279-288

(101) 2002
JNC TN1400
2001-018 pp.63-66
(102) 2001
2001 Eq-PO11
(103) 2001
No.12(2001.9) pp.91-106
(104) 2002
pp-49-50
(105) 2002 GIS
JNC TN1400
2001-018 pp.13-15
(106) 2001
23 pp.857-862
(107) 2001
13
pp.343-346
(108) 2002 Al Al 2
TJ7440 2001-034
(109) 2001
JNC TY7400 2001-002
(110) 2001
2001 Sm-007
(111) 2002
JNC TJ7400 2001-010
(112) 2002
JNC TN1400

2001-018 pp.37-38

(113)0nishi,C.T. and Shimizu,l. 2001 Characterization of pore structure of crystalline rock
affected by a reverse fault using laser scanning confocal microscope technique, Tono area,
Japan. Abst. Deformation Mechanisms, Rheology and Tectonics, Noordwijkerhout, Netherlands,
2-4 April 2001, p.125.

(11%) 2001
2001 A9-P002
(115) 2001
2001 p.918
(116) 2002
JNC TN1400 2001-018
pp.47-48
11 Alexander, W_.R. 2001
Nagra/JNC No.11(2001.6)
pp.119-128

(118)0ta,K., Alexander,W.R., Smith,P.A_, Mri,A., Frieg,B., Frick,U., Umeki,H., Amano,K.,
Cowper,M_M. and Berry,J.A. 2001 Building confidence in radionuclide transport models for
fractured rock : The Nagra/JNC Radionuclide Retardation Programme. Sci. Basis Nucl. Waste Manag.
XXIV.

(119)0ta,K., MWri,A., Schild,M. and Alexander,W.R. (2001) Influence of the mode of matrix
23



porosity determination on matrix calculations. Abst. 8th International Conference on Chemistry
and Migration Behaviour of Actinides and Fission Products in the Geosphere (Migration®01),
Bregenz, Austria, 16-21 September 2001, p.87

(120) 2001

pp.299-308
(121) 2001

pp.279-288
(122) 2001
2001 ) pp-95-96
(123) Rajaram,H., 2002
/ 36 pp.68-73
(124) 2001
2001 p.11
(125) 2002
JNC TN1400
2001-018 pp.111-115
(126) 2002
JNC TN1400 2001-018
pp.10-12
127 2001 14
No.12(2001.9) pp-149-150

(128) 2001

pp.-249-258
(129) 2002 2
JNC TJ7400 2001-011
(130) Villaescusa,E. 2001 AE DRA
117 pp.829-835

(131) 2001
2001 p.20
(132) 2001
108 p.91
(133)Shimo,M., Nishijima,N. and Fumimura,K. 2001 Evaluation of uncertainty due to
hydrogeological modeling and groundwater flow analysis (3) -Taisei Equivalent Heterogeneous
Continuum Model using EQUIV_FLO-
pp.269-278
(134) 2001 13
JNC TJ7440 2001-030
(135) 2001
/ 36
pp.1243-1244

(136)Stenhouse,M.J., Arthur,R.C., Ota,K. Iwatsuki,T., Metcalfe,R. and Takase,H. 2001
Application of systems aanalysis to a natural analogue project. Abst. 2001 MRS Fall Meeting,
Boston, Massachusetts, November 26-30, 2001, p.688.

(137) 2002 3
INC TJ7400 2001-012

24



(138) Eden,D. 2001

2001 pp-8-9
(139) Eden,D. 2001
23 pp.610-613
(140) 2002
JNC TN1400 2001-018 pp.1-3
(141) 2002

JINC TN1400 2001-018 pp.82-85

(142) 2002
JNC TN1400 2001-018
pp.102-107
(143) 2002
JNC TN1400 2001-018
pp.31-35
(144) 2002

JINC TN1400 2001-018 pp.73-76

(145) 2001
18 pp-194-195
(146) 2001
43 pp.279-287
(147)
2001
13 pp.27-53
(148) WG 2002
JNC TN1400 2001-018 pp.16-21
(149) 2002
1 JNC TJ7400 2001-013
(150) 2001
2001 Su-P003
(151) 2001
48 pp-150
(152) 2001 AMS14C
14 JNC TN7200
2001-001 pp-130-134
(153) 2001 GSA
2001 p.6
(154) 2002
61 p.136
(155) 2001
2001 p-90
(156) , 2001
13
.Ppl-4
(157) 2002
JNC TJ7400 2001-015
(158) 2001
13 pp-11-14

25



(159) 2001
2001 Qm-P009

(160) 2002

JNC TN1400 2001-018 pp.92-94

(161) 2001

pp.82-112

(162)zhou,Q.Y., Matsui,H. and Shimada,J. 2002 Characterization of unsaturated zone near around
cavity in fractured rocks by using electrical resistivity tomography. Proc. Bridging the Gap
between Measurement and Modeling in Heterogeneous Media, Berkeley, California, 25-28 March,
2002, pp.179-183.

(163)Zhou,Q.Y., Matsui,H., Shimada,J. and Sato,A. 2002 Applications of electrical resistivity
tomography in mapping rock dispersivity and monitoring water flow in heterogeneous media. Proc.
Bridging the Gap between Measurement and Modeling in Heterogeneous Media, Berkeley, California,
25-28 March, 2002, pp.173-178.

(164) 2001

15 pp.18-21

200 1

26



(Title)

(Understanding the Undisturbed Deep Geological Environment of Sedimentary Rocks)

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
098-3207 1-8 01632-5-2022
(Name) Kazuhiro AOKI

(Title of Function) Co-ordination Group, Horonobe Underground Research Center
(Address and Phone) 1-8 Miyazono-machi Horonobe-cho Teshio-gun, Hokkaido, 098-3207 Japan
Phone : +81-1632-5-2022




D

-500m

500m

30 500Q m
1 10Q m



2)

X
13
3)
4)
)
1) ’
5,000
)
)
~1,500m
2)
13 ,

13

500

150m

1:50,000

-5,000m



3)
13 14

HDB-2 344._.9m 404.9m

D

2)

500 150

14



€y 2002

106 , p-137-140.
@) 2001a ,
,INC TN1410 2001-001
©) 2001b 12 , ,INC
TN1410 2001-002
0 2001c 13 , ,INC
TN1410 2001-003
5) 2001 , 2001
.p- 6.
(6) 2001 , 17
) 2001 2001 ,p- 5.
8 , , 2001 , 2001
P 7.
Clay Club

OO0 mOd



Oooo0onO




0 240=308
k=203
20-100
= 5t

. -




=0~ 00 |3 g
i as0-a50 [
FEO=-F00
zep~z230 [T
e Ee=2 00
| BUTESE]
B 120>




P

Y

B R M

LER R38R MEFE TS TARIHD

T
s O ) [I'ﬂ A

Lo

BFREENA
L PR

WAL
(i o M E D

ik
mn#EH R Q

<2




@

@'I

0l Oxygen Index Pl Production Index S1/(S1+S2)

10

1ERI SR 1
I B L E
. TIUEBEEN - AT - Y
L& AERRERE (TH-i0) BE ol - -
WEEREER (5TH-A) e ERHEERR (TR0 BY
WHETERE (Tiow-i=1) AHEN - BERRIER (Te0-10] e
Y BER-IER
T o ETREE T AR PATERE e Hll‘ T BEER Xk, XRC-1, XRAR-TES
W Y § ! R HEE - BEEeERes (T E
] : -
e '| .
B— L " ‘
| Ny |
£l Vo
=k |
|
¥ E # K
) AnEREEE T ee R R
13 RRCHERESSET A G, FRER R RN DS 0 EE
F-fLETS, SHARE TR
43 WA IR R T 1D R R
W BER-3, BANEN TEL . REC-, RER-nERF-freRzRE
aRLRl.
of) ; EEENOIT, EE0M0. ol BEL #H - LR e
EMOHUAEEET. o Aow
AR AUNART, e ARRALAREnSn RS-WH 1 NARREE UCTii 8-001)
e - 3x8 | maiew
*
@ — @ MESEE
max 1 2 3 1+ 2 2 S3
( ) |(mg/g)] (mg/g) | (ma/9) | (%) | (mg/g)| (mg/q) (mg/q)
1 -9A 389 0.15 2.27 0.79] 1.60 142 49] 0.06 2.42 2.87
2 -120 398 0.15 2.81 0.61] 1.57 179 39] 0.05 2.96 4.61
3 -11 400 0.14 3.27 0.59] 1.67 196 35| 0.04 3.41 5.54
4 =27 404 0.14 3.31 0.57] 1.50 221 38| 0.04 3.45 5.81
5 -122 396 0.19 3.14 1.20] 1.68 187 71] 0.06 3.33 2.62
6 -92 401 0.14 2.55 0.83] 1.54 166 54 0.05 2.69 3.07
7 -24A 419 0.02 1.42 0.63] 0.87 163 72| 0.01 1.44 2.25
8 -28 435 0.01 0.60 0.41] 0.63 95 65| 0.02 0.61 1.46
9 -23 430 0.02 0.60 0.35] 0.42 143 83] 0.03 0.62 1.71
10 -23A 421 0.02 0.91 0.39] 0.83 110 47 0.02 0.93 2.33
S1 ,S92
S3 TOC , HI Hydrogen Index,




(Title)

Natural Analogue Study of Geological Environment

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

509-5102 959-31 0572-53-0211
(Name) Tatsuo FUKUSHIMA
(Title of Function) Geoscience Research Group, Tono Geoscience Center
(Address and Phone) 959-31 Jorinji lzumi Tokishi Gifu 509-5102 Japan
Phone : +81-572-53-0211

(Name, Title of Function)

(Name) Teruki IWATSUKI
(Title of Function) Geoscience Research Group, Tono Geoscience Center




(1) Randy Arthur Richard Metcalfe 2002 The Redox
Environment of Deep Groundwaters Associated with the Tono Uranium Deposit, Japan. MRS 2002

in press.
(2) M.J. Stenhouse R. Arthur Richard Metcalfe 2002 Application
of Systems Aanalysis to a Natural Analogue Project. MRS 2002

in press.



A 2002
2002
“) 2002
2002

P. Eberly et al., 1994. Petrographic analysis of samples from the uranium deposit at OKLO,
Republic of Gabon. Radiochimica Acta, 66/67, 455-461

J. Smellie and Karlsson 1996. A reappraisal of some Cigar Lake issues of importance to
performance assessment. SKB-TR-96-08

OO0 mOd

OOodm0d




logZ U (mg/kg)

'5 LI BN B N N B N N BN NN B B B B B l/’ LI 7! T7
pH: 9 ' /
Pcoz @m) / / /
-3.65
-6 / / ///
/ -j.lS /
/ -4.65

iy
L llllllllllllllllllllllllllllllllllll
i N
I ~

~

~

N

//
-8 // /
J/
- =
-9 1l I P R .
-04 -0.35 -0.3 -0.25 -0.2
Eh (V)
uo,(am]
Uo,(am) pH Eh
1000




(Title)

Research on Scenario for Safety Assessment

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
[ 1
[ 1
[ 1 319-1194 4-33 029-282-1111

(Name) Masahiro UCHIDA

(Title of Function) Repository System Analysis Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works

(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lbaraki 319-1194, Japan
Phone : (+81)29-282-1111

(Name, Title of Function)

[ 1 Hitoshi MAKINO
Keiichiro WAKASUGI Fujitaka KATO

[ 1]

Repository System Analysis Group, Waste lIsolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works

O

ENTRY



FEP FEP

FEP

FEP



€D 2002 )

OECD/NEA ]¢))
(€) )

(1) OECD/NEA (1991) Review of Safety Assessment Methods, A Report of the Performance Assessment
Advisory Group of the Radioactive Waste Management Committee, OECD Nuclear Energy Agency.

(2) OECD/NEA (2001) : Scenario Development Methods and Practice, An Evaluation Based on the
NEA Workshop on Scenario Development, Madrid, Spain, May 1999, OECD Nuclear Energy Agency.

(3) L.E.F Bailey and D.E. Billington (1998) Overview of the FEP Analysis Approach to Model
Development, Nirex Science Report S/98/009.

OO0 mOd

Oo0OdOdm






(Title)

Study on Integration and Advancement of Methodology for Safety Assessment

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
[ 1
[ 1
[ 1 319-1194 4-33 029-282-1111

(Name) Masahiro UCHIDA
(Title of Function) Repository System Analysis Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lbaraki 319-1194, Japan
Phone : (+81)29-282-1111

(Name, Title of Function)

[ 1 Koichiro HATANAKA Atsushi
SAWADA Naoto YOSHINO
Keiichiro WAKASUGI Tomoko KATO
Takashi 1T0 Hitoshi MAKINO
[ 1

Repository System Analysis Group, Waste lIsolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works

ENTRY






3

5 sp HRL

GBI

GBI

1AEA BIOMASS

GBI
FEP




GBI
GBI

GBI

)

(1) Altman, S.J, Uchida, M., Tidwell, V_.C., Boney, C.M. and Chambers, B.P. (2001): Visualization
and Quantification of Heterogeneous Diffusion Rate in Granodiorite Samples by X-Ray
Absorption Imaging, SANDIA REPORT, SAND2001-1842.

@ , , , , , (2001):

— 12 —,
, JNC TN8400 2001-005.



©)) , , , , (2002):
s , JNC
TJ8440 2002-002.
(€)) , , , Dershowitz, W.S., , , (2001):

No.694  -57, pp.229-243.

®) , , , . (2001):
, 2001 , A0-007.
(6) , , , . . , (2001):
, , No.694  -57,
pp.179-194.
) , , , . (2001):
pp.201-210, ]
®) , , , . (2001):
, 13 , 111-36-1.
©)) (2002 : ,
’ p'291 -
(10) (2001): ,
18 ’ pp'27_461
(11) , , . , (2002
, 11 , AO4.
12) 2001

JNC TN8400 2001-010
(13) , , , , (2001):

, Pp-249-258,
(14) , (2001):
s , JNC TN8400 2001-027.
(15) (2001 : NETBLOCK ,
, JNC TN8430 2001-006.

(16)Tsang, C.F. and Karasaki, K. (2001): JNC-DOE Collaborative Program on Mass Transport :

Characterization and Predictive Technologies, 2000-2001 Annual Report, INC Technical Report,

JNC TY8400 2001-006.

an (2001):
, 2001 , A0-008.
(18) (2001): , 2001
s P 7.
(19 , Dershowitz, B., Metcalfe, R., Shuttle, D., Cave, M., (2002):
, 11
, DO5.
(20) , (2001): LABROCK ,
, JNC TN8400 2001-015.
(1) , (2001): LABROCK ,
, JNC TN8400 2001-016.
(22) 2001 NETBLOCK
JNC TN8430 2001-003
(23) , (2002): LABROCK —
2001 —, , JNC TN8400 2002-001.
(24) , (2001): , 56
, CS1-021.
(25) , Dershowitz, W. (2002): GoldSim Fracture

Network Modeling and GoldSim Simulation Support,

5



¢H) Richard Little 2001
35 C16.
@) 2002
11 , JNC TJ8400 2002-009.

€y 2002
@ - 2002

©) - 2002

)
@ 2002

@ 2002

(©) (2002) 14
57
(4) Sawada, A., Y. Ohnishi, H. Ohtsu, Y. Ijiri, S. Nishiyama (2002): Applicability of the Fractal
Concept to Fracture Network Models for Rock Masses, 3rd Korea-Japan Joint Symposium on Rock
Engineering (in press).

)
(1) T. Kato, Y. Suzuki, M. Naito, K. Ishiguro, T. lkeda, R. Little, G. Smith (2002): Biosphere

Modelling for the Safety Assessment of High-level Radioactive Waste Disposal in the Japanese
H12 Assessment, The First Asian and Oceanic Congress for Radiation Protection (AOCRP-1) (in
preparation).

(2) R.H. Little, T. Kato, T. Miki, G.M. Smith, R.C. Walke, B.M. Watkins and H. Yoshida (2002)
The Practical Application of a Reference Biospheres Methodology to Derive Flux to Dose
Conversion Factors for the Japanese H12 Performance Assessment, International Conference on
Radioactivity in the Environment (in preparation).

@ 2002
11 03



SKB
SR97(18)
EDF
SR97
EDF

)
(1) Ishiguro M.(2002): Lattice gas automaton scheme with stochastic particle movement for a
rotated fluid flow, Jur. of NUCLEAR SCI. and TECH., vol.39, no.l, pp.59-70
(2) Lee, C.(1995): Low peclet number of mixing behavior at fracture junctions, Doctoral
Dissertation, New Mexico Institute of Mining and Technology, New Mexico.
(3) zhang, X., A. G. Bengough, J. W. Crawford and 1. M. Young(2002): A lattice BGK model for
advection and anisotropic dispersion equation, Advances in Water Resource., 25, pp.1-8.

)
(1) SKB (1999): Deep repository for spent nuclear fuel, SR97-Post-closure safety, Main Report

Summary, TR-99-06.

OO0 mOd

OO0OdQdm




[m2/s]

10

10

10°

10°

1

4 KCla-alt

B & ‘

! £ o jm] | | - Single Rate

4 I A - Mean Multirate
% H
‘. [ Sato, et.al (1997)
T H

KBlam-1
KBlam-1 KClc-FF

(1-a )%

\

(Barh)

EIEE S

GEEET L)
I
| (BT )
2
0.05
5 oo
= bt=bh .
0.03
¥ ’
0.02
0.01
0.00
0.01 0.02 0.03 0.04 0.05
bh (cm)
4
1E+8
1E+7
1E+6 1}/
1E+45 '
1E+4 +
1E+3 Ly L L
1E+0 1E+1 1E+2 1E+3
(h)
6 HTO



X

X

(] X ]

® X

%
o
=

=

!
o
=

o

ol
o
=

S =
% T
0 0
l l

(A ba)/( A Asw)

©

ol
o
=

20|

10

10—22

10—24

10—26

1220y
T€2-ed
gez-n

6£2-Nd
eyg-uy
0TZ-0d
0TZ-0d
9zz-ey
0€Z-uL
vez-n

8e2-N

Zve-nd
opz-u)
62z-UlL
€ee-n

€ez-ed
L€z-dN
Tyg-uy
T¥2-nd
ShZ-wo
8zz-ulL
8zz-ey
zez-ulL
9g2-N

o¥z-nd
6.-9S

wg6-aN
€6-47

76-0N

66-0L

L0T-Pd
92T-US
GET-SO
TGT-US

GBI



)

(Title)

Study on the Effect of Uncertainties for Scenario and Model on Safety Assessment of Geological
Disposal System

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
[ 1
[ 1
[ 1 319-1194 4-33 029-282-1111

(Name) Masahiro UCHIDA
(Title of Function) Repository System Analysis Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lbaraki 319-1194, Japan
Phone : (+81)29-282-1111

(Name, Title of Function)

[ 1 Ketichiro WAKASUGI
Hitoshi MAKINO
[ 1
Repository System Analysis Group, Waste lIsolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works







[€)) (2002):
Nol4 JNC TN1340 2001-010,
pp.149-160.
(2) MakinoH., McKenna S.A. and Wakasugi K. (2001):Sensitivity Analysis of Monte Carlo Simulation
Results Using the Kolomogorov-Smirnov d Statistic, Proceedings of 2001 Annual Conference
of the International Association for Mathematical Geology (1AMG2001).

13

DOE, 2001

TSPA

DOE (2001), Yucca Mountain Preliminary Site Suitability Evaluation, DOE/RW-0540

o)
O
|
O
(]

o)
|
(]



O




(Title)

Model development and validation for Groundwater evolution

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-1111
(Name) Mikazu YUI

(Title of Function) Barrier Performance Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works

(Address and Phone)  4-33 Muramatsu Tokai-mura, Nakagun, lbaraki, 319-1194 Japan
Phone : +81-29-282-1111

(Name, Title of Function)

[ 1 Masahiro SHIBATA Yoshio KUNO
Gento KAMEI

Barrier Performance Group / Radiochemistry Group, Waste lIsolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works




Mg,Al,Ca

40mm 40mm

Ca S0%




)
€D 2001 51 pp-145-151.
®
- 2001 p930.
(3) Kuno, Y., Kamei,G. and Ohtani, H. (2002): Natural colloids in groundwater from a bentonite mine,
Mat. Res. Soc. Symp. Proc. (acccepted)

@) 2002
)
)
@
@) Grimsel Test Site in-situ
G.4)
)
(5.6)
)
)
(¢H) M. Laaksoharju (1999) :Groundwater characterisation and modelling:problems,facts and
possibilities. SKB Technical Report TR-99-42.
) P. Pitk nen, A. Luukkonen, P. Ruotsalaina et al. (1998):Geochemical modeling of

groundwater evolution and residence time at the Olkiluote site. POSIVA 98-10.
(3) C. Degueldre, H. R. Pfeiffer, W. Alexander, et al. (1996) Colloid properties in granitic
3



groundwater systems. I: Sampling and characterization, Appl. Geochem., 11, pp.677-695.
(4) C. Degueldre, R. Grauer and A. Laube (1996) Colloid properties in granitic groundwater
systems. Il: Stability and transport study, Appl. Geochem., 11, pp.697-710.

)
(5) A. Muurinen and J. Lehikoinen (1999) Porewater chemistry in compacted bentonite,POSIVA

99-20.

(6) A. M. Fernandez, J Cuevas and P. Rivas (2001):Pore water chemistry of the Febex bentonite,
Mat. Res. Soc. Symp. Proc. Vol.663.

(7) D. Arcos, J. Bruno, S. Benbow et al (2000): Behaviour of bentonite accessory minerals during
the thermal stage, SKB Technical Report TR-00-06.

o
O
|
O
O
o
|
O
O
O
O
o
|
O
O




()

(Title)

Data Acquisition and Database Development for the Radio-Nuclide Transport in Geological
Environment

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-287-3642

(Name) Kazuo YAMADA

(Title of Function) Radiochemistry Group, Waste Isolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works

(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lIbaraki-ken, Japan
Phone : +81-29-287-3642

(Name, Title of Function)

[ ] Akira KITAMURA Haruo SATO
Shinya MIYAMOTO Satoru SUZUKI
Sachiko TOBITSUKA Masahiro
SHIBATA Yoshio KUNO Gento KAMEI
[ 1

Radiochemistry Group / Barrier Performance Group, Waste Isolation Research
Division, Waste Management and Fuel Cycle Research Center, Tokai Works

DOE




OECD/NEA

Np(1V) pHc
a Np(OH),(am)
Np(C05),(0H),*, Np(CO3),(0H),*
SIT
oM SIT b
Np(C05),(OH),* Np(C0;),(0H),*
[1,4]
Np



Np

sm(i)
Np

2
PHREEQE

JNC-TDB

[32]

Np(1V) Np(V)

[2,3,31]
Pb
Pb
[14,17]
Np Np
pH=8 Np—
Th(1V)
Np(1V)
[30]
MD-HA MD-HA
MD
HA
XRD
F
[22,23,24,25]
Pu

[37,41]

[40]

(INC-TDB)
PHREEQC, EQ3/6, The Geochemist’ s Workbench(GWB)

PHREEQE PHREEQC GWB
JNC-TDB

DOE Pitzer




MD-HA

[1]Kitamura, A., Kohara, Y. (2001): Solubility of Neptunium (IV) in Carbonate Media,
Actinides-2001 International Conference, Final Program and Abstracts, p.104.

[2]Kitamura, A., Tomura, T., Shibutani, T. (2001): Sorption Behavior of Neptunium onto Smectite
under Reducing Conditions in Carbonate Media, NUCEF 2001, Abstracts, PW-8.

[3]Kitamura, A., Tomura, T., Shibutani, T. (2001): Sorption Behavior of Neptunium onto Smectite
under Reducing Conditions in Carbonate Media, JNC Technical Report, JNC TN8400 2001-015.

[4] , (2002): Np(1V) , 2002

, p-726.

[6]Kozaki, T., Suzuki, S., Kozai, N., Sato, S., Ohashi, H. (2001): Observation of microstructure
of compacted bentonite by microfocus X-ray computerized tomography (micro-CT), Journal of Nuclear
Science and Technology, Vol.38, No.8, pp.697-699

[€] (2002): ¢ )
, JNC TJ8400 2001-044
[7] , (2002): , INC
TJ8400 2001-048
[8] , , , , , , , (2001):
/ cr(vi) , 2001 , p-916.

[9]10chs, M., Lothenbach, B., Shibata, M., Sato, H., Yui, M. (2001): Sensitivity analysis of
radionuclide migration in compacted bentonite: A mechanistic model approach, Migration®01,
ABSTRACTS, pp.163-164.

[10]0chs, M., Lothenbach, B., Shibata, M., Sato, H., Yui, M. (2001): Sensitivity analysis of
radionuclide migration in compacted bentonite: A mechanistic model approach, Radiochimica Acta
(in press)

[11]0chs, M., Lothenbach, B., Wanner, H., Sato, H., Yui, M. (2001): An Integrated Sorption-Diffusion
Model for the Calculation of Consistent Diffusion and Distribution Coefficients in Compacted
Bentonite, Journal of Contaminant Hydrology 47, pp.283-296

4



[12]Sato, H. (2001): The Effect of Pore Structural Factors on Diffusion in Compacted Sodium Bentonite,
MRS Symposium Proceedings Vol.663

[13]Sato, H. (2002): A Study on the Effect of Clay Particle Orientation on Diffusion in Compacted
Bentonite, WMO2 Conference Proceedings, pp.1-15

[14]Sato, H., Miyamoto, S. (2001): Diffusion behavior of 210Pb in compacted sodium bentonite,
Migration®01, ABSTRACTS, pp.85-86.

[15]Sato, H., Miyamoto, S. (2001): The Effects of Silica Sand Content and Temperature on Diffusion
of Selenium in Compacted Bentonite under Reducing Conditions, NUCEF 2001, Abstracts, PW-10.
[16]Sato, H., Miyamoto, S.(2002): Effect of Redox Potential of Diffusion of Redox Sensitive Elements

in Compacted Bentonite — Selenium (Se) -, TrePro2002 Workshop Proceedings (in press)

[17] (2001): MIGRATIONO1 (PSD) ,
JINC TN1200 2001-005
[18] , (2002)
2002 , p.680.

[19]Suzuki, S., Fujishima, A., Ueno, K., Shibata, M., Sato, H., Ichikawa, Y., Kawamura, K. (2001):
Microstructural modeling of compacted Na-bentonite for prediction of mass transport properties,
Migration®01, ABSTRACTS, pp.173.

[20]Suzuki, S., Sato, H. (2001): Effect of salinity on diffusivities of Sr** and I ion in compacted
sodium-bentonite, Migration’ 01, ABSTRACTS, pp-80-81.

[21] (2001): Sr2* - ,
2001 , A6-006.
[22] , , . , , . , (2001):
MD-HA , 2001
, p-899.
[23] , , , , (2001):
MD-HA ,
[24] , , , , , , , , (2001):
MD-HA , Vol .41,
No.2 (in press)
[25] , , , , . . , (2001):
MD-HA
—, JNC TY8400 2001-003
[26] , (2001): Sr ,
No.13 (in press)
[27] . (2001): Na .

JNC TN8400 2001-005

[28]Tachi, Y., Shibutani, T., Sato, H. (2001): Experimental and Modeling Studies on Sorption and
Diffusion of Radium in Bentonite, Journal of Contaminant Hydrology 47, pp.171-186

[29] (2002): ,
JNC TJ8420 2001-011
[30] , , (2001): Np ,
2001 , p-937.
[31] , , (2001): Np(1V) ,
2001 , p-903.
[32] 2001 888.

[33]Chinju H., Kuno Y., Nagasaki S. and Tanaka S (2001), Deposition Behavior of Polystyrene Latex
Particles on Solid Surfaces during Migration through an Artificial Fracture in a Granite Rock
Sample, J. Nucl. Sci. Technol., Vol.38, pp.439-443.

[34] 2001
2001 p930
[35]Kuno Y., Kamei G., and Ohtani H. (2001) , Natural Colloids in Groundwater from a Bentonite Mine
— Correlation between Colloid Generation and Groundwater Chemistry — , Proceed. Material Res.

Soc. Meeting, Boston, Nov. 2002, accepted.



[36] 2002

JNC TY8400 2001-007

[37] 2001 Sr
No.13, pp.53-63.
[38] 2000
Sr 2002 p695
[39] 2001 2002
[40] 2002 ,

JNC TJ8400 2001-52
[41] Ota,K., Kuno,Y., Shibata,M., Yoshida,Y. and Yui,M. (2000) Laboratory work in support to CRR
Phase 1 experiments at GTS. JNC Tech. Rep., JNC TN7420 2000-003.

Np(1V)

OECD/NEA
AEA HATCHIES

OECD/NEA

OO0 m0Od

OO0 . m






103

INpOV)T (M)
S o 9

H
o
5

=
o
&

(Kai)

Kg (m.kg™)
NpO,* 4.8x10%
NpO,CO; 1.8x10%
Np0,(C05),* < 5.3x10*
Np0,(C0;),™ < 7.0x10°°
Np(COs),(OH),> 1.4x10%
T T 2 weeks = T T T T
( Qq § fes O 30t _ .-
a months ! )
B CE AN O 6 months ;’:_40 l:l
TR <R '
_ o) _ 8 50 ™~ log K ,,° = -4.10£0.20
Q (o]
- a - Q soL  JogK,,,°=-7.09+049 i
O SO --- 9 /
- "‘.,‘ \‘ - xﬁ .
NP(CO,),(OK),"  Np(CO,),(OH),* 3
1 I’I 1 \ 1 =~ -8.0 1 1 1 1
8 9 10 11 12 13 14 0.0 05 10 15 2.0 25
pH, |, (molekg )
1a Np(1V) 1b SIT
PHe 0
(1 = 2.0M, C; = 0.1M) l,:
Np D: Debye-Huckel



16 d
42 d
16 d (cal)
42 d (cal)

IIIII [ Q [ [ [ IIII
107" 10°

pH=8.6+ 0.3

(O Da:Pb:22.5 /sand0%
10t b
7| [ ] Da:Pb:60 /sandO%

£ | /\ Da:Pb:22.5 /1.6Mg/m3/sand30%
10-12 _ <> Da:Pb:60 /1.6Mg/m3/sand30%
E | \/ Da:Pb:22.5 /1.6Mg/m3/sand50%
13 [ | W Da:Pb:60 /1.6Mg/m3/sand50%
'Wlo E E
~ - ]
€ 1014 [ U ]
© O
O ! ]
i O ]
1076 | 7 ]
: OO
10'17_...............,,,,,,,,,
0 0.5 1 1.5 2 2.5
Dry density [Mg/m?]
3 Pb



D", De[m2/sec]

Np

1.14E-3 nol /I
¢ 14d
A 28d
1 @ 56d
x 84d
1.14E-5 nol /I
S | o
E A 14d
O 28d
| x e0d
o = 151d
= 5.32E-7 nol /|
¢
A 14d
lE-09 b e Ll
(0) 1.E+01 1.E+03
ppm
I T T T T T
¢ D"P
m DN
&
10q C * 1 Bgﬁ .
X A € Da
VA * o V¢ Da
L 2
&
10 \V/ |
10 E 7 |
YaN
L \V/
N
| ] ] .
YaN
10™M L | L | |
0.8 1.2 14 1.6 1.8

10



)

(Title)

Study of Long-term Behavior of Engineered and Geological barrier systems

(Name)

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
319-1194 4-33 029-282-1111

Mikazu YUI

(Title of Function) Barrier Performance Group, Waste lIsolation Research Division, Waste

Management and Fuel Cycle Research Center, Tokai Works

(Address and Phone)  4-33 Muramatsu Tokai-mura, Nakagun, lIbaraki, 319-1194 Japan

Phone : +81-29-282-1111

(Name, Title of Function)

Masahiro SHIBATA , Satoshi
OONUMA Kenji TANAI Naoki
TANIGUCHI , Akira ITO

Barrier Performance Group, Waste Isolation Research Division, Waste management and Fuel
Cycle Research Center, Tokai Works

Shunichi MIYANOMAE

Repository System Analysis Group, Waste Isolation Research Division, Waste management
and Fuel Cycle Research Center, Tokai Works

GAMBIT Club  SKB, NAGRA, POSIVA, ENRESA, ANDRA, JNC
DECOVALEX  SKI, SKB, NIREX, CNSC, Ontario Power, DOE, NRC, ENRESA, IPSN,

CEA, BGR, STUK, JNC

Prototype Repository Project SKB, POSIVA, ENRESA, AITEMIN, CIMNE, GRS,

BGR, UWC, ANDRA, CRIEPI, JNC






3
0.1M NaHCO,4 90
102 107y m/y
500ppm 1000ppm

MX-80
1.5 ,
Horseman



,Kastner

DECOVALEX

Prototype Repository Project

pH



GAMBIT

(1)Boegesson, L., Chijimatsu, M., Fujita, T., Nguyen, T. S., Rutgvist, J. and Jing, L. (2001)
Thermo-hydro-mechanical characterisation of a bentonite-based buffer material by laboratory
tests and numerical back analyses International Journal of Rock Mechanics & Mining Sciences
Vol.38 pp.95-104.

) (2001) DECOVALEX
FEBEX
pp.233-242.
®) (2001) - -
No.687/ -56 pp.9-25.
) (2001)
56
pp.4-5.
(5) 2001 - -



JINC TJ8400 2002-003.
©) 2001 - -

JNC TJ8400 2002-004.

(7NChijimatsu, M., Fujita, T., Sugita, Y., Amemiya, K. and Kobayashi, A. (2001) Field Experiment,
Results and THM Behavior in the Kamaihi mine experiment International Journal of Rock Mechanics
& Mining Sciences Vol.38 pp.67-78.

®) 2002 - - -

JNC TN8400 2001-028.

(9)Kobayashi, A., Fujita, T. and Chijimatsu, M. (2001) Continuous approach for coupled mechanical
and hydraulic behavior of a fractured rock mass during hypothetical shaft and sinking at
Sellafield, UK International Journal of Rock Mechanics & Mining Sciences Vol.38 pp.45-57.

(10) , , , 2002 ,
(11) (2001)
PP.243-248.

(12)Nguyen, T. S., Boegesson, L., Chijimatsu, M., Rutqvist, J., Fujita, T., Hernelind, J.,
Kobayashi, A., Ohnishi, Y., Tanaka, M. and Jing, L. (2001) Hydro-mechanical response of a
fractured granitic rock mass to excavation of a test pit - the Kamaishi Mine experiment in
Japan International Journal of Rock Mechanics & Mining Sciences Vol.38 pp.79-94.

(13) (2002)

JNC TJ8400 2001-054.
(14) 2002
JNC TJ8400 2001-049.

(15) (2001)
56
pp.2-3.
(16) (2001)
56 pp.24-25.
a@an (2002)
No.701/ -58 pp.107-120.
(18) 2001
JNC TN8400 2001-025.
(19 2001
2001 p.270.
(20) 2002
JINC
TJ8400 2002-001.
(21D) 2002
JNC TJ8400 2002-002.
¢D) (2002)
57
(@) 2002
2002
(©)) (2002)
DECOVALEX
57
(C)) (2002)
57
) (2002)
57



)
)
(3) ’ ’
0)
)
Ohnishi et al. THAMES ~ °
THAMES 6
D 2001 48
p.329.
&) 2001 Ti
2001 p-155.
(3) ] ’ (2000) ?
55 ’ ,pp-334-335.
4 , (2001) , , 32
10 ,pp-57-65.

(5)Ohnishi, Y., Shibata, H. and Kobayashi, A. (1985) Development of Finite Element Code
for the Analysis of Coupled Thermo-Hydro-Mechanical Behaviors of a Saturated-Unsaturated
Medium, Proc. of Int. Symp. On Coupled Process Affecting the Performance of a Nuclear
Waste Repository, Berkeley, pp.263-268.

(6) 1995 - -
50 3 pp.26-27.
)
NaCl CaCl,
)
@
)
GAMBIT Club
] ©)
)
ANDRA Meuse/Haute-Marne URL .
® , WIPP® ,
)



DECOVALEX - - 6 7
LLNL Lawrence Livermore National Laboratory
- - NUFT-C Cardiff University - - -
COMPASS Technical University of Catalunya - - -
CODE-BRIGHT

(D)Pusch. R. and Geodevelopment. AB. (2001) Experimental study of the effect of high porewater
salinity on the physical properties of a natural smectitic clay, SKB TR-01-07.

(2)King, F., Ahonen, L., Taxen, C., Vuorinen, U. and Werme, L.(2001) : Copper corrosion under
expected conditions in a deep geologic repository, SKB TR-01-23.

(3)Swift, B., Hoch, A. and Rodwell, W.(2001) Modelling gas Migration in compacted bentonite
- GAMBIT Club Phase 2 Final Report -, POSIVA 2001-02.

(4)ANDRA(2000) Experimental programme at the Meuse/Haute-Marne Underground Research Laboratory,
A short review.

(5)D.E.MUNSON 1997 Constitutive Model of Creep in Rock Salt Applied to Underground Room Closure,
Int. J. Rock Mech. Min. Sci., Vol.34, No.2, pp-233-247.

(6) Jing, L., Stephansson, 0., Tsang, C-F., Knight, L. J. and Kautsky, F. (1996) DECOVALEX
Project Exective Summayr, SKI Report 99:24.

(7)Stephansson, 0., Jing, L. and Tsang, C-F. (1996) Coupled thermo-hydro-mechanical processes
of fractured media, Developments ingeological engineering, 79, Elsevier.

o
O
|
O
O

o
|
|
|
O
O

o
|
O
O




10"

5[ ] a
10 L A .
— (o) 3
< F S5 3
—_ L ) Q A i
10—12 3 é 3
: dat: 2000 \BO\%\ %
-13 o ata
10 E| & data 2000 \
10 b o v v
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
[g/cms]
1
oooao oo
ooo oooo ooao
14 T T T T T T T T T T
S 13 | OdOpH=000pH _
o1 -0000
@ - lemooo 7
o} al o[MOO0Od
- i
l:l 10 -
| |
O 9} +— 0 ogd
|
| 8
| -
7 1 " 1 " 1 " 1 " 1 " 1 "
7 8 9 10 11 12 13 14

gobooobodpHM OO

pH

1.Gglcm3
1.8g/cm3
1.8g/cm3

[ (hry]

[mm]




z (m)

3.0
2.5 - - -
2.0 - -
g
<
° 1.5 - -
1.0 - - -
0.5 - - -
0.0 =
0.000 0.002 0.004 0.006 0.008 0.010
€
Nol@DOOOOO) ’
3.0 ' 3.0 '
, ,
- 2.5 = - - - - 2.5 -
, ,
RN - - - -, 20 0f R
5] =)
U - - - -, Tt -
, ,
- - 1.0 F - - 1.0 - -
, ,
- - 0.5 - - - - - 0.5 -
7 A !
e [ . . s ! !
. 0.0 =2 0.0 :
-000 0.002 0.004 0.006 0.008 0.01¢ 0.000 0.002 0.004 0.006 0.008 0.01¢ 0.000 0.002 0.004 0.006 0.008 0.010
€ € £
No2@ O D800 O O) No3Q D OODODOO) No4Q O O800DOO)
0.10
| i 1
0.09 ! '
= : : 1 !
L 0.08 ! !
- - : V2 1 !
Tl K M H
[ > 0.07 1 :
L 1
\,// ke 1 3 !
;/ TR 0.06 / \ 1,600kg/m 1
|
[ = | 1
L RN | L=0.1m 2=0.0 2z=0.1m i
I 17 1 !
I N | I z 20 !
: 0.04 } 1 !
/ 1 !
/ l 1 !
< —e—1.7day | i 0.03 s ——1.7day | ] 1 !
L -E— 3.3day { -=— 3.3day 1 80 :
e —-—5day |.i....| I —— Sday _ 1
B --x--10day 0-02 i --x--10day ! 8.4% ,
b - - +- - 15day ﬁ --+- - 15day I 1
: — i 2002y | : NaCl 0.07wth !
i it | 1 1
L L 0.00 L L L L 1
o o o o o o o o o o o o o o o o o !
g 8 8 8 8 8 8 8 8 8 3 8 8§ & 8 8 ¢ 1 !
S o 4 4 o o o s 8 o 8 8 o o o o 1 z=0.1m 80 1
1 1
| - 1
NaCl  (wt%) i z=0.0m 100 i
| 1
1 1
| 1
[ 0.10 1 0.0m !
SR \ i i
- bt 0.09 \ : :
1
0.08 |-\ ' NaCl 3.3wth H
N\ \ |
A 1 1
0.07 & 1 H
) ' \
B \ 1
. 0.06 S L N
1/ - N
5 ~ 0.0 S
hi ~ A\
| AN
: 0.04 \
b AN\
i \E\
5 0.03 [~ —s—1.7day N
i -a— 3.3day BN
i .| —»—sday N
] 0-02 1 -~ 10day N
i -+ - 15day AR\
0.01 e
P —— 0.00 ‘
& % % % § g 2 2 g a s
& & & & & & 8 2 8 e S
$ § ¢ & § &
(/s) )

10



)

(Title)

Engineering technology research on the performance gurantee for the Engineered Barrier System
(EBS)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-287-3695
(Name) Mikazu YUI
(Title of Function) Barrier Performance Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone) Muramatsu 4-33, Tokai, Naka, lIbaraki, 319-1194,Phone : +81-29-287-3695

(Name, Title of Function)

(Name) Yutaka SUGITA, Susumu KAWAKAMI, Kenji TANAI
(Title of Function) Barrier Performance Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works

AECL
SKB

()

)




IAEA  OECD/NEA



D
2)
56
D
2)

(2002):

JNC TN8400 2002-005.

(2001):

2002
(2002):

URL

(2002):

URL

’ pp'2_3'

57



3) Masumoto, K., Kawabata, J., Toida, M., Sugita, Y., Kozak, E. and Chandler, N. (2002): Modeling
of Transport Properties of Excavation Damage Zone and Plug based on Tracer Experiment of Tunnel
Sealing Experiment, Excavation Damage Zone Workshop In NARMS-TAC 2002.

H12
1)

1) 12
1/2
13 3

D2

3) 4

1) Chandler, N., Cournut, A., Dixon, D., Fairhurst, C., Hansen, F., Gray, M., Hara, K., Ishijima,
Y., Kozak, E., Martino, J., Masumoto, K., McCrank, G., Sugita, Y., Thompson, P., Tillerson,
J. and Vignal, B. (2000): The five years report of the Tunnel Sealing Experiment : an
international project of AECL, JNC, ANDRA and Wipp, Atomic Energy of Canada Limited Report,
AECL-12727.

2) Svemar, C. and Pusch, R. (2000): sp Hard Rock Laboratory - Prototype Repository - Project
description, SKB IRR-00-30.

3) IAEA (2001): Monitoring of geological repositories for high level radioactive waste,
IAEA-TECDOC-1208.

4) OECD/NEA Ad-hoc Group on Retrievability and Reversibility (2001): Considering Reversibility
and Retrievability in Geologic Disposal of Radioactive Waste, Draft Report.

o
O
|
O
O
o
|
O
O
O
O









(Title)

Natural Analogue Study on Engineered Barrier Materials

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and Phone)
[
319-1194 4-33 029-282-1111
(Name) Mikazu YUI

(Title of Function) Barrier Performance Group, Waste lIsolation Research Division, Waste

Management and Fuel Cycle Research Center, Tokai Works

4-33 Muramatsu Tokai-mura, Nakagun, lIbaraki, 319-1194 Japan
Phone : +81-29-282-1111

(Address and Phone)

(Name, Title of function)

:Hideki YOSHIKAWA :Kenichi
UENO :Junji MIYAMOTO

(Barrier Performance Group, Waste Isolation Research Division, Waste Management and
Fuel Cycle Research Center, Tokai Works




2000m

70

50



Cs

90
pH

2000m

pH>12

NaOH

Na-

Cs

500

700

o -FeOCH

NAGRA

100

2

2mm

6mm

NaOH



2002

, JNC TJ8400 2001-046.

, 2002 an,
; , INC TJ8400 2001-045.

2002

, JNC TJ8400 2001-046.

2002
JNC TJ8400 2001-0xx.

2002 2003 39

33 p73(1986)

T.Murakami, T.Banba, M.J.Jercinobic and R.C.Ewing, in Scientific Basis for Nuclear Waste

Management XII, edited by W.Lutze and R.C.Ewing(Mat.Res.Soc.Symp.Proc. Vol.127),

p.65(1988)
S.Gin, J.P.Mestre, J.Nucl_Maters. 295, 83 (2001)



pH
Pusch pH

Pusch,R.: Stability of Deep-sited Smectite Minerals in Crystalline Rock-Chemical Aspects,
KBS TR 83-16, ppl-68, (1983)

OO0 md

Ooo0odQd m




)
(Title)

TRU
Date acquisition and development of assessment method for the safety assessment of TRU waste

(Organization)
(Japan Nuclear Cycle Development Institute)
(Name, Title of Function, Address and PHone)
319-1194 4-33 TEL 029-282-1111 3139

(Name) Yoichi MIYAMOTO

(Title of Function) Materials Research Group, Waste Isolation Research Division, Waste

Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone) 4-33 Muramatsu, Tokai-mura, Naka-gun, lbaraki 319-1194
Phone : +81-29-282-1111

(Name, Title of Function)

Akira HONDA Takao OHI
Morihiro MIHARA Sachiko TOBITSUKA
Fumihiro SAHARA Tsutomu O0SAWA

Yoshiki OTSUKA Kouichi

MOROOKA

(Materials Research Group, Waste Isolation Research Division, Waste Management and Fuel
Cycle Research Center, Tokai Works)

13 17

TRU



TRU

TRU

TRU

TRU

pH

pH

pH




C-S-H

10

pH
pH12
pH
2 pH 11
360
38
4
Am Th
Np
Np Np(1V)
3,6
Im
50cm
ImL 10°
50 pH12
0.1y m/y 0.01p m/y
0.001p m/y !
TRU
9,10,11,12)

D

58)




13

TRU
“ TRU
” No.14(2002)
“ " JNC TN8430 2001-007(2002)
2001 2001
2001 2001
113 TRU ”
2001 2001
i1 " 2002 2002
" No.15 2002 ( )
, “ TRU N.F. €))
K 2002 2002
“ TRU N.F. @)
" 2002 2002
, “ TRU N.F. ©)
" 2002 2002
“ TRU N.F. @)
" 2002 2002
“ TRU N.F. 5)
" 2002 2002
1)
2) 3,13,14,15)
4,5)
6,7,8,16,17,18,19) 10,11,12)
9)
" 2001 2001
2001 2001
“ Ca 2+
2001 2001
2001 2001



10

11

12

13

14

15

16

17

18

19

2001 2001
2001 2001
i 2001 2001
“ EXPO70
8 2001 2001

! § 2001

2001
“ C-S-H(Ca0-Si0, ) Cs 8 2002

2002

mNi,Z%Ra pH
2002 2002
“ 63Ni ,226Ra pH ”
2002 2002
2002 2002
2002 2002

173 2002

2002
“ 2/3 ” 2002

2002
“ 3/3 ” 2002

2002

“ 1
2002 2002
2
” 2002 2002
Nirex TRU
D Nagra TRU
2
Nirex: " Issues Associated with the Co-Disposal of ILW/LLW and HLW/SF in the United

Kingdom” ,WM 02 Symposia(2001)

Nagra :

o0 md

“ Integration of TRU Disposal in Switzerland " , WM 02 Symposia(2001)



TRU

17



winma (-

02 o]
2.0
w' 1w 1w ot ot ot w1t
pef [4F)
B C-S-H

log a Na*

pH pH



1.0E+06

O
Am Th =
1.0E+05
)
o
o
5
1.0E+04
1.0E+03 [—
1.0E+02
0.45p 10,000 0.45p 10,000
3 3mol/L




160

140 U
|
120
)
s
o 100
80
60
40
0
160m) 180m) 600m) 700m)
1
-
= -
S \ —A—
=
) : \\‘\\\\\\\\t
0.01 \
0.001 ‘\>/.
0.0001
0 50 100 150 200 250 300 350

400



log[Kd(m3/kg)]

OSDB

@ SDB

OSDB

®SDB

s 3
o ]
. s
® ® : q
) l o6 ©
o) D
® o)
@) @)
8
Ni St Se Nb Sn I Np Pu Am

10

Kd




(Title)

(Research on Advanced Waste Form and Engineered barrier for lodine)

(Organization)

(Japan Nuclear Cycle Development Institute)

(Name, Title of Function, Address and Phone)

319-1194 4-33 029-282-1111
(Name) Yoichi MIYAMOTO
(Title of Function)  Materials Research Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works
(Address and Phone)  4-33 Muramatsu,Tokai-mura,Naka-gun, Ibaraki,319-1194 Japan,
Phone : +81-29-282-1111

(Name, Title of Function)

Masahiro FUKUMOTO Akira HONDA
Toshiyasu SUGURO

Materials Research Group, Waste Isolation Research Division, Waste Management and Fuel
Cycle Research Center, Tokai Works

-129



Na

AgS(
25MPa, 3h)
1440
(
795 100MPa
22wt
50
103M/L
(900 ,90MPa,1 )

)  30vol (700
7.3x 10°%m/y
1440
16.4wt 73
4x
Nal
10-%g/cm?/d

10* 10-%g/cm?/d

JCSS-1101( )



Ca

JCSS-2101( )

2001

(
(
(
(

)
)
)
)

(2001)

Agl

2001

2001

2001

2001

2001

2001

Na-

)

Agl
(2001)
Agl
(2001)

(2001)

(2001)
(

(

)
)



Om OO

OoO0o0Owed




> ue

1.00E+00
. 100E-01
>
\
£
1.00E-02 3 .
M
n
1.00E-03 -
A
1.00E-04
0 200 400 600 800 1000 1200 1400 1600
(h)




B AORY—T1F

=
2
£
H . - - [
L ‘_,:|__,lll-.l l,__:n.-I'- r-,l
f 0 ] @ 50 0
2@
HIP
XRD
HIP
1.00E-01 1.00E-02
*25 S 100E-03
~ A60 N
S 100E-02 5§ 100E-04
£ =2
~ ‘ A A A 1.00E-05
1.00E-03 1.00E-06 B L]
1.00E-07
1.00E-04 1.00E-08
0 7 14 21 28 25 60
(d)
LODE R
T |
0 Hlp—lfi.'.d:-!
vihesm |
1.00E-D1 A\ :: :::ilﬂml
\ Fp=1(1
A |_r_.-_Ft-u-:m-:- |
= 1--_______ = FAp-1i]
2 inew - e | o Fag-1ica) |
T . m— o
s — — =
o = T
{E 1.00£-03 '0-_______ ____"-——_-._____ -
o Ul S R
= —
08
| BOE-id i
| B9E-05 @
[\ i 0 k] 4 i) B
BRAM(E)




	表紙・裏表紙
	要旨
	目次
	１．安全研究基本計画（平成１３年度～平成１７年度）の概要
	核燃料サイクル開発機構における安全研究
	安全研究の基本方針
	安全研究推進体制
	安全研究計画（平成１３年度～平成１７年度）

	２．核燃料サイクル分野の安全研究の目的と課題
	核燃料施設に関する安全研究
	核燃料施設に関する安全研究課題（平成１３年度～平成１７年度）
	環境放射能に関する安全研究
	環境放射能に関する安全研究課題（平成１３年度～平成１７年度）
	廃棄物処分に関する安全研究
	処分事業と安全規制の今後の展開
	廃棄物処分に関する安全研究課題（平成１３年度～平成１７年度）

	３．安全研究成果調査票（平成１３年度）等リスト（核燃料サイクル分野）
	安全研究成果調査票（平成１３年度）等リスト

	４．安全研究成果調査票（平成１３年度）等（核燃料サイクル分野）
	核燃料施設分野
	耐震分野
	確率論的安全評価分野
	環境放射能分野
	廃棄物処分分野


