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Shigeyuki SAITO* Hiroyuki IKUSE*

Abstract

1. study on disposal condition of uranium-bearing waste

Performance of daughter nuclides in uranium-bearing disposal (into
approximately-100m-depth) is estimated by investigation of differential equation.
And relationship between variation of parameter énd dose rate is investigated form
the point of release coefficient, solubility, infiltration, water velocity, distribution
coefficient (Kd), distance to river.

Influence to daughter nuclides in case of shift of Kd is investigated. If Kd of
daughter nuclides are smaller than that of parent nuclide, daughter nuclides may
travel without radioactive equilibrium.

Furthermore, the less is the distance to river, the more is maximum dose rate,
when assessment duration is limited.

2. study on concentration and flux of natural radioactive elements

Concentration data of natural radionuclides and some chemical species have been
examined regarding Japanese geological environment by literature survey, and the
characteristics of their statistical distributions have been obtained using a method
of statistical analysis. Deep considerations have been made on the characteristics
and their related factors on each geological environment based on the information
of chemical species and geological characteristics.

Furthermore, a hypotheticai methodology of an assessment of natural ﬂuxes
which reflect geological environments in Japan has been presented for a description
of credibility and applicability of natural safety indicators by considering a
timescale of an assessment, information of data acquisition mehtod and data
accumulation, credibility of matter cycle, and differences of areas for the

assessment.

This Work was performed by Mitsubishi Materials Corporation under contract with
Japan Nuclear Cycle Development Institute.

JNC Liaison : Materials Research Group, Waste Isolation Research Division, Waste
Management and Fuel Cycle Research Center, Tokai Works.

* Mitsubishi Materials Corporation
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# 1.2-1 AFFECBVCIE LI-BET —Z 0BBEEROE LD (1,72) (U, Th., K. Rb, Sn)

Chemical . elemental concentration(mg/kg or u g/l) ' radioactive concentration(Bq/kg or Bg/l)
. Materials - - - - Scale Remarks
species Number Max Min Average S.D. Median Number Max Min Average S.D. Median
Surf: 42 5.36E+00 8.70E-04 3.66E-01 1.12E+00 4.12E-02 51 7.40E-02 3.70E-05 7.95E-03 1.91E-02 3.02E-04 countrywide Kametani et al.., 1991 , Kanazawa Univ., 1994, etc.
Water Hriace 109 L69E-01 | 8.70E-04 | 2.54E-02 | 2.93E-02 | 166E-02 0 - . - - - " countrywide | Tsumura and Yamazaki, 1998
Subsurface 25 1.34E+03 | 3.97E-04 : . 2.48F-02 29 | 4178-03 | 2.30E-04 . . 2.285-03 | countrywide & local |L0mOY0se et al., 1997 , Kametani and
Matsumura, 1992 , etc.
Rock Sedimentary 168 1.26E+01 4.96E-02 2.89E+00 2.28E+00 2.66E+00 36 5.80E+01 3.20E+01 4.20E+01 6.86E+00 | 4.07E+01 ~ local Kanaya and Katada, 1974, etc.
U ¢ Crystalline 188 2.08E+01 9.23E-03 1.89E+00 | 3.19E+00 6.75E-01 0 - - - - - countrywide a variety of literatures
Soil 68 5.51E+00 2.58E-01 1.81E+00 9.14E-01 1.66E+00 60 1.28E+02 | 6.66E+00 | 3.53E+01 1.93E+01 | 3.14E+01 | countrywide & local |Megumi et al., 1990, etc.
Stream /lake 5 3.87E+00 | 1.00E+00 - - 1.66E+00 5 1.20E+02 | 4.70E+00 - - 8.90E+01 local a variety of literatures
Fragment| sediment
Marine 97 1840 | 171 4.73 2.91 411 0 . - - - - local a variety of literatures
sediment -
Surk 26 3.70E-01 0.00E+00 - - 6.15E-03 0 - - - - - countrywide a variety of literatures
e
Water ae 109 763E-02 | 5.00E-05 | 3.50E-03 | 8.50E-03 | 1.20E-03 0 - - - - - countrywide  |Tsumura and Yamazaki, 1998
Subsurface 2 7.60E-02 6.00E-02 - - - 10 4.00E-01 9.00E-02 - - 3.90E-01 local a variety of literatures
Rock Sedimentary 202 5.14E+01 | 0.00E+00 | 7.85E+00 | 6.54E+00 | 7.70E+00 0 - - - - - local a variety of literatures
h °“  ["Crystalline | 410 370E-01 | 0.00E+00 | 2.97E-02 | 7.22E-02 | 6.15E-03 0 : - - - - countrywide |a variety of literatures
Soil 104 5.13E+01 | 2.56E+00 | 1.12E+01 | 9.23E+00 | 7.40E+00 18 3.19E+02 | L.16E+01 3.79E+01 countrywide a variety of literatures
Stream / lake 7 453E+01 | 2.33E+00 - - 7.79E+00 0 - - - - - local a variety of literatures
Fragment| sediment
Sz’f.‘ﬁ’; . 50 175E+01 | 5.66E+00 | 9.13E+00 | 2.01E+00 | 8.99E+00 0 - - - - - local a variety of literatures
1 . .
Wat Surface 53 5.50E+03 | 2.50E+02 | 1.75E+03 1.03E+03 1.62E+03 19 7.00E-02 2.90E-02 4.40E-02 countrywide a variety of literatures
aer Subsurface 328 3.02E+06 | 8.00E+01 | 4.94E+04 | 3.05E+05 | 1.83E+03 0 - - - - - countrywide a variety of literatures
Rock Sedimentary 418 | 5.07E+04 | 6.20E+00 | 1.73E+04 | 1.23E+04 | 1.80E+04 1 6.52E+02 - - - - countrywide a variety of literatures
3 Crystalline 1,663 6.73E+04 | 2.49E+01 | 1.47E+04 | 1.13E+04 | 1.15E+04 0 - - - - - countrywide a variety of literatures
K Soil 115 5.11E+04 2.60E+01 1.75E+04 1.37E+04 1.28E+04 160 1.24E+03 9.30E+01 5.35E+02 2.54E+02 5.59E+02 countrywide a variety of literatures
Stream / lake 8 2.66E+04 | 5.81E+03 - - 1.79E+04 51 7.33E+02 | 2.45E+02 | 4.42E+02 | 1.09E+02 | 4.45E+02 local a variety of literatures
Fragment| sediment
Marine R ) . .
. 1 1.86E+04 - - - 9 1.42E+03 | 1.08E+02 - 1.99E+02 local a variety of literatures
sediment .
Surf 19 6.56E+00 7.00E-02 - - 1.80E+00 countrywide a variety of literatures
1V
Water ace 28 5.88E+00 7.00E-02 - - 8.36E-01 countrywide Tsumura and Yamazaki, 1998
Subsurface 12 3.23E+02 6.20E-01 - - 5.60E+01 local a variety of literatures
Rock Sedimentary 97 2.50E+02 1.18E-01 | 4.43E+01 | 6.61E+01 | 6.30E+00 countrywide a variety of literatures
Rb o¢ Crystalline 1,110 6.76E+02 1.20E-01 5.89E+01 | 6.21E+01 | 3.88E+01 countrywide a variety of literatures
Soil 21 2.96E+02 | 1.45E+01 - - 1.59E+02 local a variety of literatures
Stream / lake 5 2.85E+02 | 2.69E+01 - - 1.47TE+02 local a variety of literatures
Fragment| sediment
Marine 1 8.80E+01 - - - - .
sediment
Water Surface 0 - - - - - -
Subsurface 0 - N - - - - -
Rock Sedimentary 10 7.03E+00 | 1.00E+00 - - 1.00E+00 local a variety of literatures
c
Crystalline 121 1.74E+01 | 5.00E-02 | 1.31E+00 | 1.71E+00 | 1.00E+00 countrywide GSJ, 2002, etc.
Sn Soil 0 - - - - - - -
Stream /lakef 1L95E+02 | 2.77E+00 . . 2.10E+01 local a variety of literatures
Fragment| sediment
Marine 12 L53E+01 | 6.70E+00 - . 9.95E+00 local a variety of literatures
sediment
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Note : mg/kg and Bq/kg in solid materials , and pg/l and Bg/l in water

£ 1.2-1 AFRICBOTIELZBET —X OBIBFEROE LD (2,/2)

(Cs,

Cu. Ra. Rn)

Chemical . elemental concentration(mgrkg or u g/l radioactive concentration(Bq/kg or Ba/l)
. Materials - - - - Scale Remarks
species Number Max Min Average S.D. Median Number Max Min Average S.D. Median
3 2.52E-01 3.10E-03 - - 3.91E-02 33 1.39E-03 0.00E+00 2.82E-04 3.21E-04 1.30E-04 countrywide a variety of literatures
Water | ooriace 28 2.52E-01 | 3.10E-03 - 1.90E-02 0 - - - . countrywide  |Tsumura and Yamazaki, 1998
Subsurface 5 5.20E-01 1.00E-02 - 1.20E-01 0 - - - local a variety of literatures
Rock Sedimentary 15 1.60E+01 | 5.30E-03 - - 6.09E+00 0 - - - - local a variety of literatures
Cs Crystalline 319 2.69E+01 | 2.20E-02 3.00E+00 | 3.36E+00 | 2.10E+00 0 - - - countrywide a variety of literatures
Soil 2 3.80E+00 | 1.50E+00 - - - 0 - - - local a variety of literatures
P Stream / lake 7 3.06E+01 | 9.40E-01 - - 1.98E+00 0 - - - - - local a variety of literatures
ragment| sediment
Marine 1 5.90E+00 - - . . 0 . - . . - . .
sediment
Surface 51 3.60E+02 1.94E-02 - 7.70E+00 countrywide a variety of literatures
Water 38 3.30E+01 1.94E-02 1.96E+00 5.35E+00 3.79E-01 countrywide Tsumura and Yamazaki, 1998
Subsurface 5 3.20E+01 | 2.80E-02 - - 9.00E-01 local a variety of literatures
Rock Sedimentary 210 2.06E+02 1.00E-01 | 3.72E+01 | 3.60E+01 { 2.80E+01 Jocal a variety of literatures
Cu Crystalline 873 5.58E+02 | 0.00E+00 | 3.14E+01 | 4.23E+01 | 1.80E+01 countrywide a variety of literatures
Soil 25 8.88E+02 | 2.50E+00 - - 5.60E+01 local a variety of literatures
Stream /lake| = p75 | 4637103 | 5.10E+00 | 8.06E+01 | 2.94E+02 | 4.04E+01 local a variety of literatures
Fragment| sediment
Mz?.nne 12 4.00E+01 | 1.60E+00 - - 1.45E+01 local a variety of literatures
sediment
Water Surface 0 - - - - 31 1.57E+02 7.00E-02 1.12E+01 | 3.43E+01 2.20E-01 local a variety of literatures
Subsurface 0 - - - - - 309 2.95E+04 | 2.96E-02 1.75E+02 | 1.71E+03 | 1.70E+01 countrywide a variety of literatures
Rock Sedimenifary 0 - - - 0 - - - - -
Crystalline 0 - - - - 0 - - - - - -
Rn Soil 0 - - - - - 0 - - - - -
Stream / lake 0 . ; . ) 0 ) ) } B N A A
Fragment| sediment
Marine
sediment 0 ) ) ) ] ) 0 ) ] ) ]
Water Surface 0 - - - - 4 6.00E-02 1.11E-04 - 1.01E-02 local a variety of literatures
Subsurface 0 - - - - 47 4.10E+00 | 7.40E-05 4.70E-01 8.80E-01 1.00E-01 local a variety of literatures
Rock Sedimentary 0 - - - - - 0 - - - - - -
Crystalline 2 1.24E-06 7.20E-07 - - - 8 6.20E+01 | 2.20E+01 3.85E+01 local a variety of literatures
Ra Soil 0 - . - - - 67 1.95E+02 | 2.07E+01 | 5.30E+01 | 3.03E+01 | 4.04E+01 | countrywide & local gjgum‘ et al., 1990, Komamura and Yuida, 1989,
Fragment | Stream / lake 0 - - - - 12 8.24E+01 | 7.42E+01 - 7.96E+01 -
sediment )
Marine
sediment 0 ) ) ) ) 0 ) ) ’

Note : mg/kg and Bq/kg.in solid materials , and pg/l and Bq/l in water
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- DHp)
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LA L, B3 e e R OMHA T - T b IIESAIMFE DHIRICIR G TV B b OB D 5,
iz, FRECROTRET — 4 B2 BORRD - TR b b D (E 121 2,

A%z, ZOX O RERERCEERC OV TREFFIORELRS Z LABEND, £
o, MREET— X REBFIOBRERE 272 LT, BluE, BHE, HEEOHTAL V-

T FEC BT B AT BT SIS EE R TR L RET D, HDHVIEEEDH
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AA NIl “BREEOMERM LG, BT, (1980)

International Atomic Energy Agency (IAEA). :  “ Clearance Levels for Radionuclides in
Solid Materials. Application of Exemption Principles. Interim Report for Comment.”

IAEA-TECDOC-855. Vienna: International Atomic Energy Agency (1996)

T HEBEFETF Ry 7= FEEMERE, “U T VBRIEYNEN S OBEARNE X F1Zo
W, &-8~14 (2000)

FIEERANTT - “AETSBRBTHORAR

United Nations Scientific Committee on the Effects of Atomic radiation,” SR OFIR &
B EFHORROREIC T A EEREREE SO BAIZHT B 2000 FREE  TREMN,
GESTATEIE NHRREZREEET B0, pl40 (2002)
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METE+RDE 5) | m¥y-km? 7 — 10,000 7k 1(1998)

B E 6) | m¥y-km? 2 — 80,000 | K11i(1998)

R EEHERE R | kgly-km? 1.000 — 20,000 A (2002); & %
) gy ’ (1996); JE & i

BT (1994);2 87(1999)

1) FEHBENICBNT ; 2L, #FEAOKEX+SHY 5 5,
2) KRBDEDF—F &&te, '
3) XIRICESE L H/INEKED 0.7% % R/ME L L, TR KEKED 83. 7% L HKAE L Liz,
4) FEREFIOBOBRKRE L, BEOKREWEER 2R LI2sER ) OB OR/MEZER Lz,
5) F/MEFRIRE R 1,000 km2iZ, FHAMEIEE 100 km? iZ%HiE L TW 5,

6) F/MEIXFIFREE 10 m¥/s IZ, FKAMEIZLFE 6,000 m3/s iIZxffiz LT D,

7) BNZ glem?-ky COHEREE L HBE

8) B/ME, HRAE. FHEESTRRECHEAN TORETH S,
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252 FTFaIGNTTy I AORGHE
THRROFEEFNNWEFMER L LTRE LSS, MO LZBETRE TS5 v 7 2138
TOEBTH D,
Rk
- JREREORET
BED%KZ LIS
T (W)
W) (R D)
W GBKE LO)

IRHEDI L, F—ERREETHY ., hoBELL LTOEEDOHRESLS D THHGE
KELO) 7T —ZBREMRRTEDEE LIF12RSA L, BYOT et XCHbL TR
OBHEDT7 5y 7 AERDDIL L Lz, BB, 22 THRHEEK) TR BT 5
HUTeDiE, D7 e E APEFMICHERTEXE/ v X THDLDICR LT, HERANEL
WHDTHDZ & (FARRREAKEFTESN TIIAERIZEE LYY, THREDOFZERIMWITAET
Tbé#%Lh&w%TKﬁ®@mK@b5ﬁﬁ%ﬁﬁﬂﬁénfw&w:k‘@mﬁﬁ
SHITF WM TV BHIT AR EE 25 2 LITFERTH B A, LHITFHHAOFIRICIISE
NN EREICE B,

KERGENE, TR LHRANC 100km? (] 20, ummxumm)@ﬁﬁﬁfﬁﬁé
ZeThD, ZOFBRERIL, T/NRBORIINC i&@?é%@&bf%zfméoﬂm
Wk NERERIZ DN T, ZOEKROEROEELZIHbOLTHZLIED, Z0
EROEHMTNREND 2 LIT25, TR EOAMERE L REERELR 25.2-1 RUE
2.5.2-2 [T,

2o ORBEEFERICAAEAEA O FRIEOEER)IEEZ IR L LT, 220
IEETA LD HRYE OFERBATE 2 RBBH TR OBRRO—EBNEE) & U TENN
WCRLIESDTHD, 77y 7 A2ROIBITITT v B RAHE LRBEOEEICOVWT, 7
7 v 7 ADRKEIEEDORKEDCHE L, 77 v 7 ADOE/MEIXFTE OR/MEDTHE 24 T
TWD, LEsoT, HAE, B/MEE bREDHHAN TIEA, B/ RNt o
LBoTNB T LICHESUETHS, HAC, H2 UMD E LD GRIEYA 2 V8%
B, 1999) TRV 77 VUV AT —RIZRBITHH T AEE 1 KL T2 OSSO O
BATHR % 1E3Bo/y #—F LAE L TW5S, IS BHE TIX 1ETBoly 27— F 12
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#252-1 NERTF—FRESKIFEHTFoI5LVT7 Ty T R

ARG (FHZHE)

HHE N STk
JLR U, Th, K, Ra, Rn RE
K 238U, ,232Th, 40K, 226Ra, 22p4 IRE
A A LK TR D EEA IR RE
b IR A g | 100 km® (=Al) RE
% .
TGRS 7 vt | Bk (A2 m'/y-km): #2.5.1-6
Z (P) A2(max; min) = (2.5 X 10% 1 X 10%)
FREOET (A3 kg/y:km?): #2.5.1-6
A3(max; min) = (20,000; 1,000)
T FE(RAE) (A4 m/y): Ad(max; min) = (3 X 10%2X 107) | & 2.5.1-6
A4=A1 X T FREOEK 3 X 10° L OF/ 2 X 107,
m’/y- km®) L
B O (AS kg/ly): %#25.1-6
AS5(max; min) = (1.6 X 10'%; 4 X 10°)
BE (RE) =2,000 (kg/ m) ,
A5=A1 X (BIERD DB A 8 X 10* L UYR/) 2, m*/y-km?) X
, 2,000
oK OERERE | Bk U BE: (max; min) = (14.2; 0.03) ug/l BT, LR
B © ez Th #EE: (max; min) = (200; 0.03) g/l (1992)
)17k 5 U EE: (max; min) =(5.36; 0.00087) u g1, #£1.22
or (0.074; 0.000037) Bg/l
)17k 5 Th #EE: (max; min) =(0.37; 0) g/l
)17k 5 K JEEE: (max; min) =(5500; 250) u g/,
-or (0.07; 0.029) Bg/1
?FTU”Z‘U:F Rn B (max; min) = (157; 0.07) Bg/l #F122
)17k # Ra ¥EEE: (max; min) = (0.06; 0.000111) Bg/l
)1 HEREY) U ¥BE: (max; min) =(3.87; 1.0) mg/kg, £122
or (120; 4.7) Bq/kg
)1 HEREY  Th ¥ (max; min) =(45.3; 2.33) mg/kg
FINHEREY R K JEE: (max; min) =(26600; 5810) mg/kg,
or (733; 245) Bg/kg
JAEEFD U, Th, K, Ra, RnEE 2L
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#2522 NET—FESTEHNFTF 2TV T7 T v 7 AFHhEFEE

HH N
T K O ERERE O | Be7K o @ U: (max; min) = (3.55 X 10; 3 X 107) kg/y* km?
77y 7 A (F) K7k 410 Th: (max; min) = (5 X 10% 3 X 10?) kg/y* km®
FraoxmCmax X Pmax 5 =
;miﬁcmm X Ppin) 17K @ U: (max; min) = (1.608 X 10%; 2.61 X 107) kg/y,

or (2.2X10"; 1.11 X 10% By/y
17K H @ Th: (max; min) = (1.11 X 10% 0) ke/y

{7117k 1 @ K: (max; min) = (1.65 X 10%; 7.5) tly,
or (2.1 X10'; 8.7 X 10%) Bqly

WK O Ra: (max; min) = (.71 X 107, 2.1 X 10°) B/y
117K H1 D Ra: (max; min) = (1.8 X 10'%; 3.33 X 10% Bq/y
Bl & LT O U: (max; min) = (6.2 X 10%; 0.4) kg /y,

or (1.9 10'%; 1.8 X 10%) Bq/y
RS & LT Th: (max; min) = (7.2 X 10%; 0.93) kg/y

R & LT ® K: (max; min) = (4.3 X 10% 2.3 X 10%) t /y,
or (1.2 10"; 9.8 X 107) Bg/y

W TREE LRSI E N ERED SREREOST — 2 vy MIESWTEE L,

T 5, ZOfEX, RETEONIALOEEDO vt R T DT T v 7 ADERNMEDH—
FIHEBILTWS, ThE7 5y 7 2A0RFITRIE, % 2 KRV £ L »OREELSE
DFF2F N7 T v 7 ARFER/ME (F)IKF D U T1E6Bgy, K T1EIBgly 2
mm¢%@%ﬁmrm&w;ﬁﬁ@tLTMUTHE&WyICGUmmmﬁgﬁﬁ@
TOHKFL 1E8Baly) % 2#7 (WIIKDIFE) L 1#7 (BEDOHE) L THE7
HbD LTV,

LR TR, FHlSA ORE R RER SHEBATICHDS 7 T v 7 ARAEZRICHE LT,
L2L, ZOXMEITFT2EEENIREXBOTHD, TTFa73/N0T77y 7 AL LTEHEL
TEBEEIANE~DOEEORRE THARAARL DT, ZNODFFa2I3VT7T v
AL LTRONDIBEZ SR EDL D ITHo TN DR, L &R L TN ORI,
EHDFTF2TGNT Ty I AFEROEIORLEE & HITERPIED DN THINE
DTHH 9, |

2.6 FFa2TINT Ty RFMEHDE M
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FF2TNT Ty I AFHADO T EROMSLICE T A7), UTOERRICELLBEEZST
27z,
SRFREL LTOFF2IA7 5 v 7 2 OFEESICED 5
HE=SH 7 vt 2 DI 4B b 5 EENE '
SE-BEOSTCED B EEE
HYE 2280~ v & R ORI B b B 2
FubRF—4 BEF -2 OBREICED 3 B
S A DRRE I B S MM
Y4 N OBEHMIC D B EE
2.7 FLHROSEOBRE
FF2TINT Ty RO FERORFCEDIEERE L DIILUTOLEY ThH5,

- Miller et al(1996)23E#E LEH L7z RERV RO B OB ~DORELHE 2 5
FHRITEA Lol &

C KRB A LT KRR AR ZOERICIHD EAOMREE L, W ERcS
T BT HEOEE LN L

- BAKEEETNVICEES T L, TOFERANICESE UTRM-BEMEILRD5 A b
v I RED, FOR by 7HOT v —%n T &

S ERT. FOFMEAICEDS et R 2T 5y 7 RFMEORE L LIz &
EoIL, PEZNTVEIRET —FRXREREDT v AT —ZIERONTEY,
FNLTF—HZDFERETDT T v I ReREMITRDILZ &

- PEREREMN (ZATUE) AETAHTEELISRER D I LICkE ) AR S LA
DREESBELRNE S 1T, MEOREBERI ZL L L, BOTT v 7 ABE
FeBLLTRHDI B FuEReR B L L

FRFNCED B S BOUASELEDREBRRBEE X LBE (Thbb, 7FaINTTvs
RIMEOMESE & AEE R 2D OBRE) 1, EEEOE B O CERE LA
A EOBELRY DB LDOTHBE. UTFRENSLbEDTESROBELEETZ 2 L
LE5, |

YA NRRYT 4y 7 RIGERBCE 2 T, Sk - IR - R by - B - W
EBH 7 m xR 2L 0BEIICEDS Z L

{1l
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BT 55— 2 OIRE R EKI & R IRIN, ERIEBI 2 B E 2 CEY
ST B L AR O — 7 OIE L KA b5 = L)
BT, INEOREERH T AR R LBAICE D 57— 5 OIERF R, 20F
F2TNT Ty s AFBICBT B ERE & B T3 = & |
MERERT (R&FHE) LOMEL X VBE X, WERLBIES 2503 X5
RHEEDH D FICEE MDD X L

CESIC, MEEERRT (RAHE) SHTATHEES LAFF 2T T Ty IR
BT 5ThAD FREES BBEICHE L, MEORMEES 285 BEEET5 X

5 AT DRHEE S BRI ED B E D L

SBRDFF 2 TNT Ty 7 AT ORRCHR LB E 2. FHHEECESD
BRI S B T &
FF T NTFu SHROTER L MEFF 2 TN T Ty s RO ER L O
HRI R T B 2 b |

OREEIEE LT, TERE A & SRS IR 5 TR — ¥ R 5 2
L |

NN

2.8 ZET

JEEBEF . BIHETS, J\IBIERL, HEEER  vErdbEE — RALH T IEEIT IR 23 55 58T
O ER R . RS, Vol.100, No.12, pp.951~965(1994)

AN - LRI IS T i B KO RIKI ORUKEE 7 7o 7 AEREE, A FIHEHE,
Vol.34, No. 3, pp.156~161(2002)

SRR | BB £ 5 RRHEORED, [ARBIOR(L] GEuEREsE 3)

(ZEH=, BREER) . BIWEE, pp. 49~117(1999)

=R, B OB, P R, PR ¢ 14C RINEIC LA T KRENREEDOHEE, A7V
HREFHR. No.4, pp.93~100 (1999)

BREF A 27 VERRHERE - DREICRIT 25 L IVEEEEEEE LB AL OB R R
— MBI FERR TS 2 IRIX Y £ Lo —, it 3 MBS v X T A DRAFHE, JNC
TN1400 99-023(1999) |

R, RS . NTYABESLRESNEAR LUROABROESIONT, B

T AZEEEEE, Vol.26, No.4, pp.131~145(1984)
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S AR AR : Tk 14 A [ BAOAKER) EER) | B

B E £ # - K B ERRE K E R B KA — & R — U
(http://www.mlit.go.jp/tochimizushigen/mizsei/wrd.htm) (2002)

ENRXEH, BERMERCER 6 4 ; % 67 1)(1994)

B. Miller et al. ’Natural Rédionuclide Fluxes and their Contribution to Defining
Licensing Criteria for Deep Geological Repositories for Radioactive Waste”,
Radiochimica Acta, 74, 289-295 (1996)

KRBIE - NEIES L WEIRRFRD 7 v — VB b, [k - WERSRROEN] B
HIBRIREEY 4) (RO - SR =), U85, pp. 155~196(1999)

AR « ZKIRA B IR 0 3 2 )1 LRI DRI EERE & THHEOBL v 5, HikH
PEHIBREREE S 7 KTE IR L RBIREE. BEEF/E. pp.111~129(1998)

TEE F] PR E SRR R (H1RK — HU T AR ) B DRF — —FER A ILFRIRG
= ——, HTFAKEIN., Vol.42, No.1, pp.43~58(2000)

FUBEE, & BF. GHBE  BEE MO /NI D T A BB RO L ERT
ZE, NARwuY— HAKICREEEEE, Vol.23, No.2, pp.105~118(1993)

BATIEA, LRE— " —EIURE O BREFERL & 77X EEO IR LA OB &R
THERFRIOT7F /AROER", RADIOISOTOPES, 41, p. 185-192(1992)

FEEFFIRE, AIRBE—, UPRsE, Fk . B £, ¥H B = KB)IEcE
TBKIEBROIVREFE)I, =B BB ABOEREICET M — — 8L, R, B0
KILPEHEREY) B ORI 31T D F /KR AIT T — — ., # R /KB, Vol.40, No.6,
pp.113(1998) | |

HAFE R BR e — ABHFICE 1D MAA DO MR E O+ FE MO ZE L —ILBER
Bl R O DOfl—, HEIREHTZE, Vol.35, No.2,pp.87~98 (1996)
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Boviz

SETOVA 7 VIR OTIE L, B LS DRSO T C b BT 5
L LIRAEAR NS T LIz o TR AT TH S & O RE LAELIT
BY, HIT, ARV HIF ALY T 256 DU SR E T ARBITS T U 25081
L, BE < MBI A X R B R RIS T L& 2 bR B RERNARAT X — 5 DL
B - B L, Hr OB < RERRICRETRES A BBREL TS, &
7, 95 EORRMMIESEORRTITIIT 5 R L TE, R L, AR O P
B B BT LIEE LTV 3, o
RIEENL, WEEEORN OMBRRLNEEET 5T 2 — Z A EOBERIEICR LT,
BB R RET AR CEBOES VSN TS bICRHEED, £, 7T VEORAK
SRR O FAT I B B RERECEBOWELRIT 5 L L VITFaTAT T 90
R O F ¥ OHESEIC B B R b ks, EiEL7e,

S, MAHOERECLAACES 2 LEEELT, BENREETORNEEDS L
LHIT, BARRRTCEMCHATESD LS, PIXEF—o =2 LE2AR>T <
zLnEEND,
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