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This aerial view shows the damage caused by a landslide after heavy rains hit the
city of Hiroshima, western Japan, on August 20, 2014. Source: Jiji Press/AFP/Getty
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plelexc 2012

* 41 133 85
* Ba)
* N.D.) 0.02Bg/cm® 1 1000cm® 20Bq m° 20000Bq
* a 3 2010 2011 3
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
51 B 34 Bq | 28 Bq | 33 Bg | 3 Bq | 44 Bq | 47 Bgq | 65 Bqg 17 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “'5.4 Bq | 4200 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
2800 Bqg N.D. 38 Bq |15 Bg| 22 Bqg N.D. N.D. 2 2 w28
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “3.6 Bqg | 130 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
61 Bq 19 Bq 12 Bq 23 Bq 46 Bg 28 Bq 47 Bg 380 Bq 34 Bq 5400 Bq
110 Bq | 160 Bg | 120 Bqg | 150 Bg | 180 Bg | 9300 Bg|3300 Bg| 96 Bqg 17 Bq 45 Bq
180 Bq | 4100 Bq| 62 Bg | 29 Bq | 22 Bq | 190 Bg |[5000 Bg| 9000 Bgq | 680 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
75 Bg | 39 Bg | 74 Bg |6900 Bq|8700 Bq| 150 Bg |2600 Bg| 1700 Bgq | 150 Bg N.D.
99 Bq | 160 Bq | 5100 Bq|8100 Bq| 460 Bq | 260 Bq | 250 Bq | 2600 Bq | 450 Bq 130 Bq
310 Bq 440 Bq 270 Bq | 160 Bqg | 150 Bq | 130 Bq 94 Bq 120 Bq 91 Bq 35 Bq
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “'560 Bq N.D. N.D.
16 Bq | 7.4 Bq N.D. N.D. N.D. N.D. 7.4 Bq N.D. 49 Bq N.D.
N.D. 900 Bq|5000 Bg|5700 Bg|1.5 Bq[9600 Bg| 1 Bg |1.1 Bq| ‘10 Bq |“5800 Bql|“170 Bq
*
"
«
3 876 Bq
«
25 24
131 2003 2012
* Ba)
* N.D.) 10 7Bg/cm® 1 1000cm® 100 7Bgq. m° 1000 7Bq
* a4 3 2010 2011 3
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
N.D. N.D. N.D. N.D. 12 Bqg N.D. 8.4 Bq N.D. “'69 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “270 Bg | ™10 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “'sg  Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. 53 Bq w2 2 w28
N.D. N.D. N.D. N.D. N.D. N.D. N.D. “6200 Bq | 190 Bg N.D.
N.D. N.D. N.D. N.D. 2300 Bq N.D. N.D. “'1600 Bq | 840 Bq N.D.
N.D. N.D. 2000Bq N.D. N.D. N.D. 30 Bq | 7.9 Bq |™4000 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
23 Bq N.D. N.D. N.D. N.D. 12 Bq | 84 Bq 12 Bq 120 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1.4 Bq | M40 Bq N.D.
N.D. 1.9 Bq N.D. N.D. N.D. 170 Bq N.D. “27 Bg | ™220 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. “1250 Bq N.D.
N.D. N.D. N.D. 73 Bq 11 Bqg N.D. 99 Bq | ™1.7 Bq | f95 Bq N.D.
N.D. N.D. 460 Bq | 390 Bq N.D. N.D. N.D. “320 Bgq | "84 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 16 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. 61 Bq | 4.9 Bq N.D.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. “'68  Bq N.D.
N.D. 23 Bq|1.9 Bq|460 Bq|460 Bq [2300 Bq|180 Bq|110 Bq| ‘6500 Bq| ‘210 Bqg *“
*1
*2
*3 3 876
Bq
*4
*5 770 Bq 70 Bq 131
25 24
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1960

Sv

1.8mSv

1-3

* 2011 5 23
133 Xe-133 5.2 1100 Bq
134 Cs-134 2.1 1.8 Bq
137 Cs-137 30.17 1.5 Bq
89 Sr-89 50.5 2000 Bq
90 Sr-90 29.1 140 Bg
140 Ba-140 12.7 3200 Bq
127m Te-127m 109.0 1100 Bg
129m Te-129m 33.6 3300 Bq
131m Te-131m 30 5000 Bq
132 Te-132 78.2 8.8 Bqg
103 Ru-103 39.3 75 Bq
106 Ru-106 368.2 21 Bq
95 Zr-95 64.0 17 Bq
141 Ce-141 32.5 18 Bq
144 Ce-144 284.3 11.4 Bq
239 Np-239 2.4 76 Bq
238 Pu-238 87.7 190 Bq
239 Pu-239 2 4065 32 Bqg
240 Pu-240 6537 32 Bq
241 Pu-241 14.4 1.2 Bq
91 Y-91 58.5 3.4 Bq
143 Pr-143 13.6 4.1 Bq
147 Nd-147 11.0 1.6 Bq
242 Cm-242 162.8 1000 Bg
131 1-131 8.0 16 Bg
132 1-132 2.3 13 Bq
133 1-133 20.8 4.2 Bq
135 1-135 6.6 2300 Bq
127 Sb-127 3.9 5400 Bq
129 Sb-129 4.3 140 Bq
99 Mo-99 66 67 Bq
1 1
1 1 Tera) 1 Peta) 1000 1 Exa) 1000
1 2 3 2011 6 6
5 23 24
2011 10 20
ICRP
OBT OBT
OBT
ICRP
9 OBT
ICRP
HTO
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HTO c
OBT

HTO
OBT
OBT
)
30 1/4
30

HTO | OBT1 OBT2
Pinson and Langham 1957 9 11.3 - -
Butler and Leroy 1965 310 9.5 - -
Osborne 1966 30 10.5 - -
Snyders et al 1968 1 8.7 34 -

Sanders and Reinig 1968 1 6.1 23 344

Minder 1969 1 - 1-30 | 139-230
Lambert et al 1971 1 9.1 36 -
Moghissi et al 1971 - - 21-26 | 280-550

ICRP Moghissi et al 1972 1 9.0 30 450
Balonov et al 1974 - 12.0 | 39-76 -

Rudran et al 1988 8 6.0 30 226

OBT
OBT2
8 1950
60 HTO 70
10 50 OBT2

Tritium Hazard Report: Pollution and Radiation Risk from
Canadian Nuclear Facilities 52 Table2
http://www.inaco.co.jp/isaac/shiryo/genpatsu/tritium-hazard-report-pollu.pdf

ICRP

http://www.ipa.go.jp/index.html
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1960 ICRP

2011

2014 4 25 97 2
Ministry of Ukraine of Emergency
2011 o 25
25 5 > Twenty-five Years after Chornobyl Accident : Safety for the Future
( PDF A4 327 )
2011 4
L Ch%gg';;f'mm' Terrestrial Ecosystem
SAFETY FOR THE FUTURE
National Report of Ukraine 3 85 169
EC Council 4 170 193
of Europe
5 “ ” Shelter Object 194 231
IAEA NFO
w 6 “ ” 231 241
UNDP) http://bl himinkagak
ttp://blogs.shiminkagal “ .
WHO u.org/shiminkagaku/201 7 242 299
3/04/34-1.html
8 “ 300 313
314 327
“Chornobyl Accident” “Chernobyl
1AEA WHO Disaster” “Chernobyl Catastrophe”
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2007 KiKK

2015 12 4 143 2
2007 Childhood Cancer Registry GCCR
5km 5
KiKK
2003 BfS 5km
5
“the Kinderkrebs in der umgebung von Kernkraftwerken
(KiKK)”
1980 2003
KiKK
16 5km
KiKK
5
KiKK KiKK

http://nuclearsafety.gc.ca/eng/resources/perspectives-on-

nulear-issues/the-kikk-study-explained-fact-sheet.cfm
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17 Tablel

95%
SIR
< 10 km vs > 10-km zone | 1.33™2 1.06 95
<5kmyvs>5-kmzone | 19872 | . 133 | 30
<10 km vs > 10-km zone 1.34"2 1.05 84 539
1766 5km 5
< S5kmvs>5-kmzone | 38872 | . 147 | 7
< 10 km vs > 10-km zone 1.3 0.66 10
- OR
*2 5% 2.19 OR
5km 5
SIR
0.99 95% 0.92 1.07
T KiKK 16 N
16 m
5
ICRP
ICRP
ICRP

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2696975/
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Gy Sv
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SV [ ”
RS INWORKS
1944 -2005
1968 -2004 1946 -2001 1944  -2005 1944 -2005
59,003 147,866 101,428 308,297
( ) 1.5 3.4 3.3 8.2
6,310 25,307 35,015 66,632
2,552 7,558 9,638 19,748
2,473 7,350 9,241 19,064
2,356 6,994 8,607 17,957
1,761 4,750 5,644 12,155
( ) 42,206 130,373 84,587 257,166
( Gy) 742.0 2,936.1 1,692.2 5,370.3
( mGy) 17.6 22.5 20.0 20.9
0
colon)
1 1 1 59003 1
59003
BMJ  Risk of cancer from occupational exposure to ionising radiation:retrospective cohort

study of workers in France, the United Kingdom, and the United States (INWORKS) Tablel
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