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"‘Period after FuKushima® began also in Japan
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Significant contamination
with radiocesiums occurred
along the coast of the
northern half of Honshu F- |
Island. 3
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Fukushima and Chernobyl
Evacuation area near NPP

26 years after Chernobyl Fukushima
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Both accidents indicate consequences of the worst
situation at NPP that core radioactivity in the
core was directly released into the environment.



Chernobyl

April 26
1986

HepHobbiribckmi perioprax (1988)




In-air explosion opinion by Checherov
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Radioactivity release

4/26 4/27 4/28 4/29 4/30 5/1 5/2 5/3 5/4 5/5 5/6
1986

Daily release (without rare gases)
Based on 1986 USSR report.
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Radiation situation on June 1, 1986 Kozubov> 1991

Red color indicates “Red forest”
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North-south distance from the Chernobyl NPP (km)

Radiation dose in the 30Km zone
May 1, 1986. uSv/h
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March 15, Containment failure #2
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Containment pressure and radiation
monitoring data at NPP
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Daily release from NPP

B Cs134+Cs137

2011437

Fig.4. Daily release of 1-131 and Cs-137+Cs134 from the Fukushima Daiichi NPP
accident up to March 31. Daily values are calculated form the results by Chino et al[8],
assuming the same release of Cs-134 as Cs-137.

Prepared by Imanaka



About 80,000 people were
evacuated from the 20 Km
zone on March 12,

But, no data of radioactive
contamination was released

from the authorities, only
saying “No danger fro public
health”



SPEEDI simulation on March 15
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Sample Monitoring on March 15
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Knowing that awful
contamination occurred outside
30 Km zone, no warning was
issued from the authorities,

ImanaKa supposed that
headquarters of our government
also melted down as well as three

reactors in FuKushima,

23



Radiation monitoring in litate
village in 28-28 March
30 1 Sv/h in Nagadoro-Magata
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Dose rate map on March 29, 2011 in litate

Fig. 7. Location of litate village (left) and the contour of radiation dose rate in
Intate village on March 29, 2011 (right). Dose rates were measured in a
car moving along main roads inside village using a pocket survey meter

ALOKA PDR101. Unit: uSv/h.
Imanaka et.al Health Physics 2012 o5



Estimates of radioactivity
release into the atmosphere

817 : PBa=1 X10" Bg

Fukushima

Chernoby |
#1~#3 Total 2.03 GWe 1GWe
NSC NISA Stohl etal Chernoby!| Forum
(April 12) (May 16) (AGPD 2011) (2005)
11, 000 6, 500
Xe-133 (97%) 16, 700 (100%)
160 1,760
131 150 (2. 5%) “ (55%)
15 85
Cs—-137 12 2. 6%) 35.8 | (30%
0.14 10
5r=30 (0. 03%) __ (5%)
0. 0000064 0.03
Pu-239, 240 B (0. 0002%) B (1. 5%)

(): Released fraction of the core inventory:.
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908y, 239240Py contamination in litate

Siol contamination, Bg/m’

Cs—137 Sr—90% Pu-239, 240%x*

<litate village: NW30-40km>

#53 1, 000, 000 390 0. 01
#88 590, 000 300 0.07
#165 2,200, 000 190 0.2

<Kyiv city : S110km Garger et al. Health Physics1996>
Average of 6
samples
*  (BD) NINMRBEEEBRCATEZLKEE. Global 228
AR GERAN) ICKDAE. Pu-238 EDLEENS. Global Z2Z& USIVZIE.

25,000 5, 800 160

Contamination ratio of Sr90 1o 137is 1/2000~1/3000,
compared with Kyiv. For Pu isotopes, it is less than 1/ 1 million.



137Cs, 90Sp, 239240py around Chernobyl

erervil
[ 711 kB m?

37-74kBqmi®

“37kBqm® 37-185kBqm®  185-555kBqm’® 555-1480 kBqm®  1480-3700kBgm®  =3700 kBqm®

Cs-137 UNSCEAR (2000)
Pu-234,240 Gaydar KURRI-KR-79 (2002)

Sr90 and Pu isotopes are about 10 % and 1 $Sof Cs137, respectively.
28



Cs 137 body burden in Belarus (upper) and Russia
(lower) after Chernobyl

Table 7. Measured "Cs body burdens for adults in the Belarusian population.

¥1Cs body-burden (kBgF*

Y ear Cities” Towns Rural settlements
1986 no estimate 28 £ 20 (36T) 120 = 148 (3,328)
1987 10 = 36(1a) 1714 (117 50 = 107 (4.498)
1988 4.1 = 6.2 (200 64 + 96 (606) 25 £ 46 (3,266)
1980 34 +49(1,405) 6.3 + 62 (5,283) 13 £20 (10,652)
1950 1.8 = 1.6(3,551) 46+ 66 (5089) T2+ 11.1(8232)
1991 1.0= 21 (11.458) 48 +94 (20094) 64+ 054617
1992 1.0 = 20(7,155) 33+ 7.0 (5.264) 64+ 179(5921)
1993 0.8 * 1.4 (1,266) 28249 (4.679) 44+ T7005414)
1954 1.1 = 26 (2,001) 6.7 + 12,8 (5 488) T.1 £ 118 (5,098)
1995 1.0 = 1.4 (330) 6373 (361 6.0 + 10.4 (392)

*Values of the mean = the standard deviation of all results for the year.

® Number of measurements shown in parentheses.
® Cities (Gomel, Mogilev, and Mozyr) are located in areas with "'Cs soil contamination =37 kBg m ™,

350
—— Zlynka, 1.1 MBq.m™

z SO0 N —-— Stanyi Vlyshkov, 1.5 MBg.m ~
[an]
= 250\ | ——— Jalovka, 2.8 MBq.m ™
E‘_—" 200 \ R Veprino, 0.9 MBg.m™
z \ .
g 150 \
0 I'{ \. .~
% 100 ‘\ '\ o ~
= \

92 93 94 95 96 97 98

Years

Figure 2. Dynamics of average content of **Cs + ¥7Cs radio-
nueclides in adult inhabitants of some settlements of the Bryansk

region.

Minenko et.al
Health Physics 2006

Zvnova et al.

Radiation Protection Dosimetry

2000
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Recent Cs 137 body burden od children in
contaminated area in Belarus,
Data from Belrad.
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WBC results in children of

Minami-soma city
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Forecast of external dose rate
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Summary

s The same scale of radiological consequences as
Chernobyl occurred around FuKushima #1 NPP.

s Released amounts into the atmosphere by the
Fukushima accident seem 10 be double for Xe-

133 and 20 - 40 % for Cs-1317.

= Contamination by Sr-90 and Pu-239.240 was
significantly lower than Chernobyl.

s So far, internal contamination by radiocesiums
are surprisingly lower than Chernobyl.
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