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H-3 Sr-90 -131 Cs-134 | Cs-137 | Pu-239
Tritium Strontium-90 lodine-131 Cesium-134 Cesium-137 Plutonium-239
i i
e B B B, v B, v B, v a, v
Biological 70-100 | 70-100 | Liver: 20
naifiite | -0 93YS |50 years (80 days days days years
Physical 12.3 24,000
ha}:i'lffae years 29 years | 8 days |2.1 years|30 years years
Effective
: 64-88 70-99
(callculggil;’:;rlryliﬁlogicgll. 10 days 18 years 7 days daVS dayS 20 years
Organs and
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RELEASE RATE (Bq/h)
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Total Release (PBq)

Radiopuelides Fis s Japanese FDNPS/Chernobyl
Organizations  Authorities
131 100-500 160 10%

137Cs 6-20 15 20%



Highest dose rate at the main gate at 3:0U a.m. on
March 15: 11,930uSv/h

: e O

< Highest dose rates > 3

(i) 9:00 a.m. on March 15 (Unit 4 Reactor Building damaged around 6:00 a.m. .

to 6:10 a.m.)
) 23:30 p.m. on March 15 (rain from around 23:30 p.m.)
12:30 p.m. on March 16 (steam from 3uR/B was confirmed around

1
a
1
1

.m. O 21 (black smoke from 3uR/B was confirmed around

20 p.m. on March 24 (steam from the roof of 1uR/B was confirmed
around 10:50 a.m.)

16:00 p.m.)
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15:00 p.m. on March 12: Hydrogen explosion at Unit 1 building
11:00 a.m. on March 14: Hydrogen explosion at Unit 3 building
6:00 a.m. on March 15: Hydrogen explosion at Unit 4 building
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-Ibaraki
——Tochigi(Utsunomiya)
——Gunma(Maebashi)
——Saitama(Saitama)
~—Chiba(lchihara)
——Tokyo(Shinjuku)

- Kanagawa(Chigasaki)

—
S
-
Q

ok

S,

e
-
@
>

2

v
(@]
-

-

E
@

'
(1]
s
@
W
=]

-]
4]
£
£
4]

(L

N\ N\
POCRN
ART A9

N
@6
"l«h

N\ 4 A N N\ N N N N 4
Y of A SRR SR R i TR




~
~

. 8

)

’
'
.
'
« !
:
\ S
.
1

,}”

-

Legend
rateat1m
nd surface

Dec. 2011 Feb. 2017




Legend
Ambientdoserateat1m
from the ground surface
[Converted into values as
of Nov. 18, 2016]

Legend

Ambient dose rateat 1 m

from the ground surface

[Converted into values
“a as of Nov. 5, 2011]

Dec. 2011 Feb. 2017
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lotal amount of Cs- S : . lotal amount of Cs-
134 and Cs-137 PG G Sba - 134 and Cs-137
, deposited on the
ground surface

deposited on the
ground surface

Legend
Total amount of deposited
Cs-134 and Cs-1.
C rted into values as of
Dec 2012]
‘ 3000k <
000k - 3000k
| 600k - 1000k
300k - 600k
100k - 300k
- Bk - 100K
30k - B0k
§ 10k - 30k
S 1
Snow distribution
{Nov. 1 to Dec. 31, 2012,
Covering Iwate, Miyagi, Yamagata, Fukushim
baraki, Tod Gunma and Chiba Prefecture
JASMES_ Japan Aergspace Exploration Agenc

[Converted into values as
of Nov. 16, 2012]
| 3000k <
| 1000k - 300CK
600K - 1000k
| 300 - 600k
100k - 300k
B 60k - 100K
30k - 60k
Ok - 30k

= 10k

Areas where readings

were not obtained
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lodine-131, particulate

Maximum average daily value
in Germany after Chernobyl

Japan
Immission limit . USA (west coast)
in Switzerland

B Germany

Switzerland

[\ 2

Detection limit (LOD) for HVS, Geneva

April I May
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. - Inhalation
Radioactive

1-131, 1-133,
plume

Cs-134,Cs-137,
Xe-133, Kr-85 ‘ ; ;
From the | (1
atmosphere ’ A
(| Intake
| | from foods
! ! ‘x\and drinks
I

\ \
.
Radioactive fallout J
'1

1-131, Cs-137, Cs-134

ground

From the ) R Cereal
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Plants

Rivers . ’ Soil contamination ,
e Fish e
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» Drinking water (water treatment plant)




Radioactive material 3

Leafy vegetables  Fruit trees and tea trees : Radioactive materials

Precipitation
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Number of ) '7--”" 1: !;7:\ B Fev;-:-r.'agf-::'
g the standari sam eeding
samples

After the accident to the end of FY2011 11?1
FY2012 18,570
FY2013 19,657
FY2014 16,712
FY2015 12,205
FY2016 10,810
HiSonns FY2017 (up to December 26) 6,919
After the accident to the end of FY2011 2:?32
FY2012 4,478
FY2013 4,243
FY2014 3,302
FY2015 2,783
FY2016 2,155
FY2017 (up to December 26) 1,484
After the accident to the end of FY2011 689
FY2012 5,962
FY2013 5,167
FY2014 3,459
FY2015 1,813
FY2016 957

FY2017 (up to December 26) 477
M |_|-

Inspection period
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the end of FY2011 (up to December 26)




Deposition from the air

———
_\—\'\'\
&\_\N/-
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Food chain
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Deposition from the air

Radioactive
fallout

Advection anc

Direct discharge diffusion

Adsorption to suspended substances

Formulation
Q particles

Desorption
from particles
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CjVertical mixing

Coagulation
sedimentation

Desorption from
sediments

Particle
settling



Releases into Pacific Ocean
Radionuclide

Direct Release Atmospheric Direct Releases
(PBQq) Deposition (PBQ) (TBQ)
131 10-20 60-100

137Cs 3-6 ;-8 60
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Surface layer: Water surface to a depth of approx. 2 m; Middle layer: Depth of 50
m to 100 m; Bottom layer: Sea bottom to up to approx. 40 m from the bottom

Measuring point: M-C3

0.1
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0.001

0.0001

0.00001

2011/3/11
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2014/5/28
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" Onn@

2016/1/3

) Ce—134 (Surface layer)
® Cs~137 (Surface layer)
Cs~ 134 (Middle layer)
A Cs—137(Middle layer)
0 (Cs—134(Bottom layer)
W (s—1237(Bottom layer)

2017/8/14
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Changes in Radioactivity Concentrations in Seawater in the Open Sea
Measuring POint: M-14 O Cs~134 Surface layer
®Co-137(5urt
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Morioka City, lwate
Yamagata City, Yamagata
Utsunomiya City, Tochigi
Saitama City, Saitama
Shinjuku Ward, Tokyo
Niigata City, Niigata
Shizuoka City, Shizuoka

Akita City, Akita

- Hitachinaka City, Ibaraki

Maebashi City, Gunma
Ichihara City, Chiba
Chigasaki City, Kanagawa

Kofu City, Yamanashi

Radioactive lodine (I1-131) in Tap Water

—+— Morioka City, lwate - Yamagata City, Yamagata
—&— Hitachinaka City, Ibaraki
Maebashi City, Gunma

Ichihara City, Chiba —d— Shinjuku Ward, Tokyo

Utsunomiya City, Tochigi
Saitama City, Saitama

ioactive Cesium (Cs-134 + Cs-137) in Tap W




Surface-layer fish Migratory fish Squids and octopuses

Ba/kg

10,000

# Japanese sadlance .
# Pacific saury

@ Juvenile anchovy (whitebait) # Spear squid
7] Chum salmon 4 7
Giant Pacific

octopus

Shrimps and crabs Ba/kg Shellfish Seaweeds

10,000 Wakame seaweed (raw,
Japanese littleneck clam, ® _.ited, dried)

common orient clam
& North Pacific krill (shrimp) @ surf clam
. A Oysters oA A Sea tangle (raw, salted)

@ Horsehair crab, snow crab (crabs)
[ Laver (dried)
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Prefecture | Bottom fish Prefecture | Bottom fish Prefecture | Freshwater fish (wild)

T @ IWANA (white spotted char) (wild)
@ Marbled flounder @ Olive

flounder [ YAMAME (land-locked cherry salmon
[ stone flounder e i (wild)
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. , ,, Ranges of absorbed dose to the
Geographical area Ranges of effective dose (m5Sv) L
thyroid (mGy)

Group 2° - Fukushima
0.079-3.8 0.10-45 0.12-5.3 0.48-11 1.0-17 1.2-21
Prefecture
G 0 3 - neight i
FOUP =~ neighboring 0.10-0.92 0.13-1.1 0.15-1.3 031-33 0.52-5.2 0.62-6.3
prefectures*

Group 47 - rest of Japan 0.004-0.36 0.005-0.43 0.005-0.51 0.034-0.48 0.073-0.63 | 0.087-0.74

VS 590 )3 UoS Lisge (sumes (cloog)S g9 &S L/U.A:JT il Sl> UNSCEAR (50
Cwwlodd 500 MGy Ole 0 (ldligs Jugyl (pds 53 g 40 mSv Oljao @
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Dose range (mSv)

<0.1

0.1-0.2

)

f AMAGATA
’

o5-1 [l -2 I 2-5 Il >5(max.53)
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Age group in
March 2011

Ranges of municipality- or prefecture-average effective dose’ (mSv)

Group 2°-

Fukushima Prefecture

Group 3 -
neighbouring
prefectures

Group 4° - rest of Japan

1-YEAR EXPOSURE

Adult

0.079-3.8

0.10-0.92

0.004-0.36

10-year-old

0.10-4.5

0.13-1.1

0.005-0.43

0.15-13

0.005-0.51

1-year-old 0.12-53

10-YEAR EXPOSURE
Adult 0.16-11 0.25-25 0.009-1.0

10-year-old 0.19-12 0.30-2.9 0.008-1.2

1-year-old 0.22-14 0.34-34 0.007-1.3
LIFETIME EXPOSURE TO AGE 80 YEARS*®

Adult 0.22-15 0.32-3.6 0.010-14

10-year-old 0.24-17 0.38-4.0 0.009-1.6

1-year-old 0.27-19 0.43-4.5 0.008-1.8
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Ranges of municipality- or prefecture-average annual effective dose® (m5Sv)
Geographical area

Adult 10-year-old I-year-old

Group 2° - Fukushima

0.004-0.31 0.004-0.36 0.004-0.42
Prefecture

G 3°- neighbouri
roup neighbouring 0.005-0.070 0.006-0.082 0.006-0.097
prefectures

Group 47 - rest of Japan <0.001-0.028 <0.001-0.033 <0.001-0.039

() Hloza® (5129 Sl (sl A9y Jdl=e 53 9 o390 53 jI UNSCEAR 291
cawl 0.07 MSV jl yiaScadsls 1 Guo Jo ¢piunss )d
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Evacuation-Prepared Area
@ Juabara, Kashima Ward In case of Emergency

litate Village

Deliberate 2
Evacuation Area ® Haramacrs Ward

® Onara. Harsmach Ward

Tamura City

Evacuation-Prepared Area

Fukushima
in case of Emergency

Dai-ichi NPS
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NUMBER OF WORKERS

2011712 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

YEAR

EFFECTIVE DOSE BANDS (mSv)
<1 m1-5 5-10 10-20 = 20-50 = 50-75 75-100 = 100-150 = 150-200 = 200-250 >250

13 MSV :Glew LS g «olz g slael (closg)S LSS Yoooo j1 43148 53 uS5Lie ¢ Jgl Jw )3
63,5 <dlyys 100 MSV 1,315 53 (a3 \WWE) duoys /A LS g 10 MSV 5l 51,8 53 3uoys 5
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Contamination due to the Chernobyl NPS Accident (as of December 1989)

Contamination due to the TEPCO's Fukushima
Daiichi NPS Accident (as of November 2011)

- v Legend Deposition amount
Zone within 30km : :1:_,_‘, of 0137

from the NP3 ; . B Over 3700
(restricted area) . i Cwer 1680 - 3200 ot krwes

E 0 Ower 555 - 1880 or lowwer

| Ower 185 - 555 of kower

[Source] Prepared based on the UNSCEAR 2000 Report ™ \ [ ] Ower 37 - 185 o lower

[Source]| Prepared based on the materials
pubished by MEXT [Nowvember 2011)

Area of the contaminated region Size of the TEPCO's Fukushima Daiichi NPS

Contamina(t':::;:r:fe pison Chernobyl NPS Accident TEPCO's Fukushima Daiichi Accident compared with that of the
: : NP5 Accident Chernobyl NPS Accident

> 1,480 3,100
555 -1,480 7,200
185 - 555 18,900
37 -185
Total area
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God wil not seek thy race,
Nor will He ask thy pirth
Alone, He wil demand of thee

66

What hast thou
done with the
and that | gave
thee

Persian Proverb ’ ’



