JAEA-Technology
@ 2010-043

MR FFEEY DB SKETICHT S

AIERMGF DRERURE

Investigation on Premise Conditions for Conceputual Design of Diposal Facilities of
Radioactive Wastes from Viewpoint of Safety Assessment for

Near Surface Disposal of Low-level Radioactive Wastes Generated from Research,
Industrial and Medical Facilities

RE shtt RF FiE REA EE FE XA
AR = SUE B KRR B

Hiroya AMAZAWA, Akihiro SAKAI, Yoshiaki SAKAMOTO, Hisakazu NAKATA
Masayuki YAMAMOTO, Yosuke KAWATA and Shinji KIHARA

BREREEE Y —

Low-level Radioactive Wastes Disposal Project Center

January 2011
Japan Atomic Energy Agency | BARRFAFEHEFERE

>
m
>
)
®
=-
=
=2
S
o)
\<




ARV R — MIMSIATBIEN BAR T 72 R S S N ENC AT T 2 R REE T

AU R— FDOAFUIZEEERICE T 5 BMWEDEIE, Tied TUTBIHWEDE TS0,
BB, RUR— bOEIT AARFF HIHFER RS — L ~— (http//www.jaea.go.jp)
FVREFEESNLTVET,

MSTATBUEN H AR T IR Je bR R AFSuBin i s FoeEai i shan
T3819-1195 PRURIRANETEL AR 2 5 AR 2 F i 4
HEan 029-282-6387, Fax 029-282-5920, E-mail‘ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency

Inquiries about availability and/or copyright of this report should be addressed to
Intellectual Resources Section, Intellectual Resources Department,

Japan Atomic Energy Agency

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2011




JAEA-Technology 2010-043

Tt i S BETEY) OBE SRR BT 5 AR A O A e OE

HASR IR TEPA ks s s it & o 7 —

K s, BOF ERE SOk #EL fhE Afo A IEsE WHE BT ORE il

(2010 4F 11 A 15 H=H)

MNEATEOE N B AR T IR B R M R e et o 7 — (WUF, THIRR L 2 — ] 210 9,)
Tid, RIS BTN B B 3 ) IS | RN BRI O i R R (LT
TR ) &5 .) OBEWADAIERSTHIERE 1T 5 B B S HUEHE R O FIF 2 5 7E
FHTETHD, ZOFw, KEEWE. BIREE RO TE ORI BT 2 15 (R 7%
HURILE) | R OR THORHERI JE 55T X 5 BRI E OB I B 5 i (RO I 1L 1) |
B BV MR ORI, BAENCH T D HRBEE . A AR O TR HRR RS
TEM DBETEIRMEAR . SRR, FORREIE B OVBETEIR D J6 A TS5 o5\ C A B0 A B i
DB, LA T 7 MEOWMARFEITS = & & LTWD, AEMEET, Moot
ICAE T D ORHRRIED 5 b, SIS SV THE - RAZITV. BEREAFIC SV TR
D ELDEToTHDOTHS,

AFEEIL, —ZE~T U 7RSS SMSIATBOE N B AR DR FCB TR & 02Kz X0
i LI BRI KIS bDTh D,

- I RFRFZE AT (BEAE) © T319-1195  JKIK WL AR B AR svgAT (1 7 AR 2-4

* T VT AKASH mxAXF—FERE X —



JAEA-Technology 2010-043

Investigation on Premise Conditions for Conceputual Design of Diposal Facilities of
Radioactive Wastes from Viewpoint of Safety Assessment for Near Surface Disposal of
Low-level Radioactive Wastes Generated from Research, Industrial and Medical Facilities
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The Low-Level Radioactive Waste Disposal Project Center of Japan Atomic Energy Agency
will establish a siting criterion and procedure in a fair and transparent manner to settle on a
near surface disposal facility for low level radioactive wastes generated from research,
industrial and medical facilities, based on “Plan Concerning the Disposal Business
Execution". Therefore, reasonable conceptual design of the disposal facilities wiil be planned
under premise conditions of siting condition on natural and social environment, waste form
condition including radioactive inventory and waste packages, and technical standards based
on “Law for the Regulations of Nuclear Source Material, Nuclear Fuel Material and Reactors”
and “Law concerning Prevention of Radiation Hazards due to Radioisotopes, etc.” and so on.
This report summarizes the results of the investigation on the siting condition in these

premise condtions for conseputual designs of the diposal facilities.

Keywords: Disposal Facility, Conceptunal Design, Premise Condtions, Siting Condition

This work was based on the study performed by Mitsubishi Materials Corporation under
contract with the Japan Atomic Energy Agency.
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MO 5, FREREI Y EALOFEILE X, BIE 300m 28 2 2 JE 012 — A OHEREIZ X o TR
T oD, v — LENENDIL, £ OFEHELRBHGTRTH 2 FRKILIE L KINSEWZO TH 5,
INHOWmEK LY, FEIREOREIEIL 50m Bl Ed D 2 & RFHEAEIAL D,
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# 3.3-25 EEHIIT IS D% A\ M O H i KJBUE OFEEHE

B2 REDFIIE (1656 5aE%)

Ha A& 15m/sELE0) B3R CEBIE)

18 718 £ #rat HAR 18 78 3 #rat HAR
A W13 SSW17 SSW11 1979~ 2000 1.0 0.0 8.6 1975~ 2000
JEJI| SSE10 WNW15 WNW10 | 1971~2000 0.0 0.0 0.0 1975~2000
BE NW16 S14 S9 1991~2000 2.7 0.1 21.6 1991 ~2000
FLIRE WNW13 SE22 SE15 1992~ 2000 0.0 0.0 0.0 1992~ 2000
=5 SW26 SW11 SW19 1989~ 2000 0.3 0.0 2.6 1989~ 2000
FHE SWE17 SE26 SE23 1989~ 2000 2.1 0.2 11.6 1989~ 2000
BE ] W11 S29 S18 1971~2000 0.0 0.0 0.3 1975~ 2000
=2 WSW26 NNE18 WSw20 [ 1990~2000 0.0 0.0 0.2 1990~ 2000
LU SSW14 N1t SSW10 [ 1971~2000 0.0 0.0 0.0 1975~2000
= NNW16 SE22 NNW13 | 1982~2000 0.6 0.1 5.7 1982~ 2000
KE NNW26 E17 NNW17 | 1971~2000 0.0 0.0 0.0 1975~2000
Eo NNW38 S16 NNW20 | 1971~2000 0.0 0.0 0.9 1975~2000
I\XE W44 SE25 W25 1971~2000 3.1 0.7 26.2 1975~2000
s NW13 NNE12 S12 1971~2000 0.7 0.0 1.0 1975~2000
E5 E17 WSW15 ENE11 1971~2000 0.0 0.0 0.1 1975~2000
Eplil WSW12 S15 NE11 1971~2000 0.0 0.0 0.0 1975~2000
£} SSW14 SW15 ENE13 | 1991~2000 3.3 0.1 15.9 1991~2000
2HE NW22 SSE17 NNW17 | 1971~2000 0.0 0.0 0.5 1975~2000
PN W17 WSW19 NNE16 | 1971~2000 0.1 0.0 1.9 1975~2000
R NW29 W21 NE15 1971~2000 0.2 0.1 3.4 1975~2000
AT W22 W22 W16 1979~ 2000 0.7 0.3 5.7 1979~2000
ES=IL WNW22 W20 NE23 1971~2000 12.5 7.1 114 1971~2000
LE NNE31 SSW19 NNE28 | 1988~2000 0.1 0.4 2.8 1988~ 2000
T WNW14 E20 E16 1971~2000 0.1 0.2 2.8 1975~2000
AL WNW15 Ei12 WNW11 | 1971~2000 0.0 0.0 0.0 1975~ 2000
A SE16 SE14 SE15 1971~2000 0.0 0.1 0.9 1975~ 2000
i N14 SW26 N12 1971~2000 0.0 0.0 0.2 1975~2000
BEX NW15 SW18 NNWi2 | 1971~2000 0.0 0.0 0.3 1975~2000
EIRE NW34 WNW12 NW20 1971~2000 0.0 0.2 1.0 1975~2000
BE NNE23 SE16 NNE16 | 1987~2000 0.0 0.6 6.3 1987~2000

BE ik 59 X Y 1ERL
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# 3.3-26  FHE MR IS I B K E K OSSR O FHE

BKED A BIEIIE mm el HAIERE C
18 7H £ #at 2R 18 718 £ #HETHAR

HRN 89.6 85.9 1058.4 1971~2000 -5.0 16.9 6.6 1971~2000
HBJ1I 74.1 98.9 1074.2 1971~2000 -7.8 20.5 6.7 1971~2000
it 43.0 100.8 1030.0 1971~2000 -4.0 14.4 6.1 1971~2000
FLIR 110.7 67.2 1127.6 1971~2000 -4.1 20.5 8.5 1971~2000
5 144.9 102.6 1289.9 1971~2000 -1.4 21.1 10.1 1971~2000
E 114.4 178.1 1713.2 1971~2000 -0.1 22.8 1.4 1971~2000
B[] 50.6 165.7 1254.1 1971~2000 -2.1 21.8 10.0 1971~2000
=2 52.6 139.2 1306.4 1971~2000 0.2 20.0 10.5 1971~2000
L 75.4 143.9 1125.0 1971~2000 -0.5 23.2 11.5 1971~2000
& 33.1 159.7 1241.8 1971~2000 1.5 22.1 12.1 1971~2000
XKE 45.4 127.8 1326.0 1971~2000 28 23.2 13.4 1971~2000
E 48.6 161.6 1466.7 1971~2000 5.8 25.4 15.9 1971~2000
IANXE 195.7 204.9 3126.9 1971~2000 10.5 25.2 18.3 1971~2000
i 180.3 178.2 1775.8 1971~2000 2.6 245 13.5 1971~2000
¥ 44.2 137.1 901.2 1971~2000 -0.7 23.6 11.7 1971~2000
Fded 71.6 279.7 2321.9 1971~2000 6.6 25.5 16.3 1971~2000
%; 265.9 226.8 2470.2 1971~2000 3.7 25.1 14.3 1971~2000
AHE 43.2 218.0 1564.6 1971~2000 43 26.0 15.4 1971~2000
ABR 43.7 155.4 1306.1 1971~2000 5.8 27.2 16.5 1971~2000
5 e 98.7 265.2 2534.2 1971~2000 7.9 25.3 17.0 1971~2000
MT 141.2 240.5 1799.4 1971~2000 4.2 25.2 14.6 1971~2000
Eal ] 85.1 243.3 2358.3 1971~2000 7.5 24.7 16.4 1971~2000
LEE 46.9 236.3 1540.6 1971~2000 5.3 26.9 16.1 1971~2000
TBS 72.3 262.9 1684.9 1971~2000 6.6 25.9 16.2 1971~2000
NI 51.6 162.9 1303.1 1971~2000 5.8 26.5 16.1 1971~2000

2 i 72.1 266.4 1632.3 1971~2000 6.4 26.9 16.6 1971~2000
RI5 70.3 329.6 1959.6 1971~2000 6.8 26.6 16.9 1971~2000
REA 60.4 376.4 1992.7 1971~2000 5.4 27.0 16.5 1971~2000
BERE 79.4 3135 2279.0 1971~2000 8.3 27.9 18.3 1971~2000
i 114.5 176.1 2036.9 1971~2000 16.6 28.5 22.7 1971~2000

ZE K59 LV 1ERL
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# 3.3-29 HERIEIKAR T — ¥ OFiEHE

(L1 B EHh R H
T — 25 12 13 62 203
A 0.071 0.061 0.100 0.067
e/ IMIE 0.005 0.003 0.001 0.003
R E 0.023 0.0272 0.0181 0.0085
L fE 0.0175 0.026 0.010 0.006
RS | 0.0202 0.0183 0.0198 0.0085

ZE 50 LV B

# 3.3-30 P T LITRF L S 2 Bk A B e

7588 1 AR | T
MENLEEHED EEHLE
INER LM ERE |FEENSESED b - ST LR 0.0272
KiE-RIUENSELED  |5Eitd
ARRE BEEHLE
Bih-AEEE  |[RE-ARESH STHTTH 0.0181
AREEH BEHHLIE 2
mikih STt
AR D TEATIR STt 0.0085
Bt R =AM STATH
ERE STt
BRERE BT LA 0.0181

—101—
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# 3.3-31 HUERIE KR T — X O EHE

BKFEH om/sec

2e | wEsr |seons| Bee [EIX2 wp  |BREE g

B L AR TR | R
BARE R F—st| Bl | Bona | e | LT | FEW
s | x
) o BE BB |K
Q,-Hmsg &fﬂgﬁ%"&& ié@%%; KEHE | IR 213 |1.82E+00( 1.00E-08| 1.23E-03|6.61E-04| 7.41E+01
PRIk (B, B BHTK
e (BPR X
Qls FEOiE | BERRE ‘.’%Zﬁx A7k |BREE |ARE  |[EOHTK 6 |7.08E-01]1.70E-02|4.37E-028.71E-02|4.68E+01
. . , A BE, SR
Qv Hmig ﬁﬁﬁ%g ‘.’%gé* %gff;';,( T{%fﬁggﬁ gﬁ%ﬁfﬁ BHTK| 74 |363E-02|7.08E-08|1.26E-04|1.07E-04|1.29E+01
+
apge BP0 lEscx
Qlg EOi | REMEY| KEH | BRK — 18 |5.01E-01|3.16E-054.17E-03|6.17E-03 1.55E+01
mraE (200 |x
o Bt By Ix
Qmsg g |FERSE KB~ gy . 510 [1.00E+01(1.00E-08|2.19E-03|1.15E-03|4.57E+01

BAERRY | FEE

I L

- FE=AR 337 |5.01E-02|4.27E-08[7.94E-05|7.41E-05| 1 45E+01

— HE=I . 22 |1.00E-03|3.16E-07|3.16E-05|2.75E-05|7.24E+00
- FTRTHERE

- AR 140 |5.01E-03|1.58E-07|7.94E-05|6.92E-05|5.89E+00

- HER 55 | 7.08E-04[5.25E-096.76E-05|3.55E-05 7.08E+00)

SR 51 LV R - fRAE

* 3.3-32  WIUACHERE DFE KRR

T—3% =XE =/ME bl | HHFESHE]| ZERE TiE
LB 14|  458E-04] 1.00E-08] 1.40E-07] 4.51E-07] 1.30E-04] 5.20E-05
Bl 6] 8.34E-05] 1.61E-08] 6.72E-07] 5.33E-07] 3.39E-05] 1.43E-05
2Lk 24]  1.00E-04] 5.00E-08] 9.60E-07] 1.27E-06] 2.40E-05] 1.10E-05
s 44]  100E-03] 1.50E-08] 1.64E-06] 2.42E-06] 1.52E-04] 4.07E-05
P 10|  5.90E-04] 5.00E-07] 3.08E-05] 2.09E-05] 1.95E-04]  1.05E-04
=t-EHiEt 9] 557E-04] 1.00E-06] 5.00E-05] 3.59E-05] 1.87E-04] 1.38E-04
O—4s - MUK 23] 9.75E-03]  1.00E-07] 2.32E-04] 7.24E-05] 2.40E-03]  1.34E-03
RHECYREL 17| 9.80E-02] 1.50E-07] 1.78E-04] 8.15E-05] 2.62E-02]  1.09E-02
[ERZ5) 171]  5.00E-03] 2.00E-07] 1.33E-04] 1.01E-04] 7.67E-04] 3.67E-04
BE+ 60] 9.23E-02| 3.16E-08] 9.17E-04] 3.88E-04] 1.58E-02] 6.01E-03
JIVNECY DB 14| 7.60E-02] 2.18E-05] 1.15E-03] 1.50E-03] 2.47E-02] " 1.40E-02
SR 6] 1.58E-01] 3.16E-05] 1.13E-03] 1.73E-03]  6.00E-02]  2.94E-02
[ 192  1.00E-01] 7.62E-08] 2.66E-03] 1.90E-03] 1.51E-02] 8.54E-03
B HETEY 2| 158E-02| 5.00E-04] 8.15E-03] 2.81E-03] 1.08E-02] 8.15E-03
BSECUREL 19]  3.00E-01| 1.00E-06] 3.16E-03] 3.39E-03] 9.45E-02] 4.84E-02
F% Fr R pe 18]  5.00E-01] 3.16E-05] 4.23E-03] 6.14E-03] 1.22E-01]  5.74E-02
AR HETE Y 2| 3.16E-02] 2.24E-03] 2.08E-02] 8.41E-03] 1.69E-02] 1.69E-02
WEES 208] 1.00E+01|] 1.87E-05| 1.58E-02| 1.26E-02| 8.02E-01] 1.71E-01
gt 22] 5.10E-01] 1.58E-04] 1.19E-02] 1.30E-02] 1.30E-01] 7.41E-02
MR IRE 6] 7.10E-01] 1.71E-02] 4.40E-02] 8.67E-02] 3.02E-01] 2.25E-01

ZEHL 51 LR, BN em/s
LA =T O&mf s TRk OFEEHOH D Lo &

—102—
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# 3.3-33(1) MBI T L ITREL & 5 & KAREUE

R 1 T i A
%%7‘3\6@6%0) E%ﬁ'ﬁuﬁé QFJE\HI:,%:]O?S cm/secd)?}'—@—
INER LM BB |(EAENSRDED - S LG [E% RS AILE 10 cm/secDA—4 —
KA - NUENSLEZED  |SEHtH 10™ cm/secDA—% —
JERIEE: 107 cm/secDA—4 —
g . A, AALE, B [AE: 10" om/secDA—4 —
ARRE EREAR Bt 2 10°~107 cm/secDA—5—
B AMRER Bt :107~10" cm/secA—4 —
BE- KRR EH SEFTit KILE, KRB (10 cm/secDA—4 —
BREL EHHLE? (B0 AR (107 seotd —4 —
ik SEFTid i, w 10°~1072 cm/secDFA—% —
AR KR 4TI SR ik, ik 107~107 cm/secDFA—4 —
=AM SEFit i, ¥t 107~107° om/secDA—4 —
- EREE BRUER SEETiH e, ¥t 107~107° cm/secDA—4—
JEEEE 107 cm/secDA—4 —
o s BiE ELE, B |RIEE 107 cm/secDA—5—
BERE U s e B 10510 e b
Bt :107~10" cm/secDA—4 —
# 3.3-33(2)  JEALEE B DR D3 KGRI vt o
B{I:cm/s
i
AILRS *ﬁg%“ BxfE | BME | chafs | smTsE
EERR 38| 3.55E-03 3.16E-06 251E-04 2.00E-04
JEl 63] 5.01E-03 2.00E-07 1.38E-04 1.58E-04
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Figure 15. Trench in the SDA "~
from ‘Synapse E.E.,Inc, “The real costs of cleanimg up nuclearWaste”, Appendix B, August, 2008’
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