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Today: Jan 25, 2016, 1781 days = 4.87 years
since the earthquake & Fukushima Dai-ichi accident
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| teach In Tokyo and fly to Geneva;

CERN ASACUSA spokesperson since 1997

NoO past experience in Radiation
Protection
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since 2011, worked on the radiation

orotection of Fukushima people




Part 1
What happened at Fukushima Dai-ichi?
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6 Nuclear Reactors @ Fukushima Dai-ichi

Units 1-3 were running on March 11, 2011

Unit 1 Unit 2 Unit 3 |Unit 4 Unit 5 Unit 6

Electric output 46. 0 78. 4 78. 4 78. 4 78. 4 110. 0
(10, 000 kW)

Commissioning 1971 1974 1976 1977 1978 1979

Fuel assemblies 400 548 548 548 5483 104

Number of control rods 97 137 137 137 137 185




External power line destroyed by earthquake
but diesel generators turned on
40 minutes later ...

Tsunami flooded diesel generators

— total station blackout
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No electricity, no cooling, core temperature >2500 °C

Fuel rods melted down— release of radioactive substances
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Restricted Area, Deliberate Evacoation Area
\nd Regwoas including Spexific Spots Recommended for Eyacuntion (As of Scptember 50, 2001)

‘ S T Evacuation order
i . i 3km - March 11 21:23
' : f' 10km - March 12 5:44
fo | 20km - March 12 18:25

(~100,000 people)

after ~5 years, most of the
people are still unable to
return, even though the
radiation levels iIn some
areas have become low

20 km




Food, water, milk ...
Strict regulatory criteria

2011 Mar 17 ~ 2012 Aor 1 ~

O Provisional regulation values O New standard limits for
for radioactive cesium? radioactive cesium 2

Category Limit Category Limit
Drinking water 200 Drinking water 10

Milk, dairy products 200 Milk 50
Vegetables
Grains 500 General Foods 100

Meat, eggs, fish, etc.

Infant Foods 50

Ba/kg Ba/kg




In Fukushima, 13%13/Cs need to be monitored
(but not °°Sr, nor Pu)

Maximum




Chernobyl & Fukushima
soil contamination ('3/Cs)
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Concerns -

effect of low-dose exposures to the population

AN ,(‘A' Internal exposure
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External exposure
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Important take-nome messages

Fukushima Dai-ichi, serious accident
However,
No death due to ACUTE radiation effects

DISCERNIBLE long-term health effects

(e.9., cancer increase, incl. thyroid) unlikely
source - WHO, UNSCEAR, |AEA

Fukushima food, tested & safety confirmed



Why am | here today

taking about Fukushima?
twitter ¥ @hayano




1he number of my twitter followers
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My first Fukushima Tweet: Mar 12, 2011, 14:22

39 characters

CS13723H 9662 keVDO A v 2 i ZER L 72 £ W 9
IR, ffm%w*)??ﬁ?é@)ﬁ Cs13713 KR

oYl > >~ NI A N4

Japanese tweets can contain

more mfo

Cs137 decay was detected at Fukushima Dai-
ichi? Cs137 does not exist in nature, and

together with Sr90, typical fission product
181 characters

1Isotope.



My first graph: Mar 13, 2011, 07:49

Dose rate at the front gate of FDNPP
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Ranked 7th

among the most influential twitter accounts

B 31—% #HRTEIE
1 @NHK_PR 630459 TV station
2  @nhk_seikatsu 304824 TV station
3 @Asahi_Shakai 279259 Major newspaper
4 @nhk_news 209515 TV station
5 @nhk_HORIJUN 173995 TV caster
6 @tsuda 165434
—) 7  @hayano 145436
8 @nhk_kabun 127916
= @earthquake_jp 114806

10 @touhokujishin 112592

source, Tohoku Univ. http://www.cl.ecei.tohoku.ac.jp/pri311/trend/rteduser/top100.html
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20. Steven Pinker, Cognitive scientist
145,000 followers @sapinker (http://twitter.com/@sapinker)_
&= Citations: 49,933 K-index: 105
@l Total number of tweets: 1,674
Harvard University, United States

21. Richard Wiseman, Psychologist
135,000 followers @RichardWiseman (http://twitter.com/@RichardWiseman)_
Citations: 4,687 K-index: 209

Total number of tweets: 22,600

University of Hertfordshire, United Kingdom

22. Ryugo Hayano, Nuclear physicist
124,000 followers @hayano (http://twitter.com/@hayano)
Citations: 956 K-index: 319

Total number of tweets: 56,500
University of Tokyo, Japan
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Kindle version (English) available

Leqgi I'estratto 3 We Want To Know: A conversation about radiation and its

effects in the aftermath of Japan's worst nuclear accident
We Want to Know (English Edition) Formato Kindle
o 56 AR Jasan's v ot nuchar i e di Ryugo Hayano (Autore), Shigesato ltoi (Autore)

Ryugo Hayano Recensisci per primo questo articolo

Shigesato Ito1

’ . " » 3 Visualizza tutti i formati e le edizioni

Formato Kindle
EUR 0,00 unlimited

Per gli iscritti a Kindle Unlimited EUR 0,00
EUR 2,99 per 'acquisto

A conversation about radiation and its effects in the aftermath of Japan’s worst
nuclear accident

Miglioramenti tipografici:

Lungh : 120 ' v Word Wise: Abilitato «
unghezza pagine ord Wise: Abilitato Abilitato,



Power of the soclal media

twitterd
S DI-directional




summer, 2011
Increasing number of mothers started to tweet:
what about food safety?




| proposed to measure school lunch;

the government funded the project from 2012




Fukushima-city school lunch: free of radiocaesium

(results of other municipalities are similar)
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Cs detected @

L .
S started to serve local rice but
° Cs-level did not increase
| r====p
[
[
[
O ~ *
| ‘. : .J » q: gm & a
9‘17?.!:5!’ o o Rttt e ﬁ. AT a*’l”?‘n
0 ...0. 9 P"“..?’Jr'i“ ﬁ,c I oWes "ll' -,
L | ¢ . ,
: [
0 :

2012/12 2013/4 2013/8 2013/12 2014/4 2014/8 2014/12
Year/Month



soclal media connect people

got connected to

» medical doctors In Fukushima
» |ICRP & other experts

» [V and newspaper reporters
» school teachers/students

» government officials/offices

(in most cases, they found me)



With medical doctors in Minamisoma City Hospital 23km north of FDNPP
fall 2011




Part 3

Internal Exposure

Q: how much radiocaesium are Fukushima people eating?
A: much less than naturally-occurring K-40




Average dose of Japanese (before the accident)

6 mSv/y (2.1 without medical)

The goal is to limit the EXCESS public dose to 1 mSv/y
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K-40 - about 4,000 Bq in adults’ body

— ~0.2 mSv/year

Half life, 1.3 billion years!
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Chernobyl studies,
.e., soll—food—people
INfer:

average Internal dose of
e.g., Fukushima city
residents ~ 5 mSv/y
(initial estimate)

13/Cs deposition
Ba/m?
(2011/11/5)
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WBC spectra (simulations based on actual data)

This is already < 0.2 mSv/y
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WBC spectra (simulations based on actual data)
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My first “medical” paper

Proc. Jpn. Acad., Ser. B 89 (2013)

Internal radiocesium contamination of adults and children in Fukushima
7 to 20 months after the Fukushima NPP accident as measured by

extensive whole-body-counter surveys

By Ryugo S. HAYANO,*T Masaharu TSUBOKURA,*> Makoto MIYAZAKI,*
Hideo SATOU,** Katsumi SATO,* Shin MASAKI* and Yu SAKUMA*

» Internal exposure of Fukushima people surprisingly low
- I.e., food contamination is negligible
- children 100% (adult 99%) below detection limit already in 2012
- much lower than in 1960s (global fallout)

- supported by other recent studies



137Cs in Japanese adult male in 1964

was much higher than in Fukushima NOW

m <1964 ~10Bqg/Kg (no health effect)
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Why so low?

1. measurement & restriction
2. countermeasures




this is how the rice bags are measured

>10,000,000 rice bags (30 kg each) measured every year

/1 exceeded the 100 Bg/kg limit in 2012

28 N 2013
2 N 2014
O N 2015




Countermeasures:
Soil — rice transfer can be suppressed

Cs in brown rice
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Personal dosimetry results

~50% below 1TmSv/y in winter 2011
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Radiological protection problems, much less
than Initially feared.

However, still lots of psycho-social
oroblems...

Parents are really worried about their children




Problems solved?

Not at all

Radiological protection problems, much less
than Initially feared.

However, still lots of psycho-social problems...

Parents are really worried albout their children






©hayano



BABYSCAN

| made a whole-body counter for babies

an_ rewsuve [

Courtesy, NHK World



> 2700 babies scanned in 2014

440 Proc. Jpn. Acad., Ser. B 91 (2015) [Vol. 91,

Whole-body counter surveys of over 2700 babies and small children

in and around Fukushima Prefecture 33 to 49 months
after the Fukushima Daiichi NPP accident

By Ryugo S. HAYANO,*!"" Masaharu TSUBOKURA,** Makoto MIYAZAKI,* Akihiko OZAKI,**
Yuki SHIMADA,** Toshiyuki KAMBE,* Tsuyoshi NEMOTO,** Tomoyoshi OIKAWA,**
Yukio KANAZAWA,** Masahiko NIHEL* Yu SAKUMA,* Hiroaki SHIMMURA,*®
Junichi AKIYAMA*® and Michio TOKIWA*®



3 BABYSCANSs were used to measure the 2700 babies
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Differences In risk perception in Minamisoma vs Miharu

llustrating the psycho-social aspect of the situation

~ 25 Km ~ 50 km

Minamisoma: n= 638, F=57% Miharu: n= 362, F=4%

avoid Fukus
4%

N
N
N
N

avoid tap Water

< +makes no difference
~in the internal exposure— -

. avoid Fukushima
vegetables




Importance of face-to-face communication

Dr. Masaharu Isubokura, Minamisoma, explaining to the parents
that there is K-40 in the baby’s body, but not Cs-134/137




Part 6

Having young generation actively involved

Public Presentation of 2015 France-Japan
Students’ Radiation Protection Workshop




French students came to Fukushima last month
with “D-shuttle” (personal dosimeter)




D-shuttle data, 8 students, 4 teachers&experts

Dose (incl. natural sources) uSv/h
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D-shuttle data, 8 students, 4 teachers&experts

Dose (incl. natural sources) uSv/h
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D-shuttle data, 8 students, 4 teachers&experts

Dose (incl. natural sources) uSv/h

«— Kunimi (60km)
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D-shuttle data, 8 students, 4 teachers&experts

Dose (incl. natural sources) uSv/h
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Comparing personal dose of high-school students,

same dosimeter, Incl. natural backgrounad

Comparison of the individual doses (annual basis)

mSv/y
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Japan-France-
Poland-Belarus,
>200 high school
students co-authored
a paper comparing

personal dose
oublished In the
Journal of
Radiological
Protection

OPEN ACCESS

IOP Publishing | Society for Radiological Protection Journal of Radiological Protection

J. Radiol. Prot. 36 (2016) 49 N Adachi et al

J. Radiol. Prot. 36 (2016) 49-66 doi:10.1088/0952-4746/36/1/49

Measurement and comparison of individual
external doses of high-school students
living in Japan, France, Poland and
Belarus—the ‘D-shuttle’ project—

N Adachi',V Adamovitch?, Y Adjovi’, K Aida*, H Akamatsu>,
S Akiyama®, A Akli’, A Ando®, T Andrault’, H Antonietti’,

S Anzai', G Arkoun?, C Avenoso!!, D Ayrault’,

M Banasiewicz'2, M Banaskiewicz'?, L Bernardini'l,

E Bernard’, E Berthet!!, M Blanchard’, D Boreyko'*,

K Boros!>, S Charron'¢, P Cornette?, K Czerkas!>,

M Dameron'!, | Date'’, M De Pontbriand’, F Demangeau’,

} Dobaczewski'?, L Dobrzynski'®, A Ducouret’, M Dziedzic?’,
A Ecalle’,V Edon’, K Endo?!, T Endo?!,Y Endo?,

D Etryk'?, M Fabiszewska!?, S Fang*, D Fauchier’,

F Felici’,Y Fujiwara'’, C Gardais’, W Gaul*’, L Gurin®,

R Hakoda?2, | Hamamatsu®, K Handa'’, H Haneda'?, T Hara!'?,
M Hashimoto!, T Hashimoto?®, K Hashimoto?!, D Hata!,

M Hattori'®, R Hayano??, R Hayashi’?, H Higasi®>, M Hiruta®,
A Honda®, Y Horikawa®, H Horiuchi**,Y Hozumi!’, M Ide?,

S Ihara®, T lkoma?*,Y Inohara??, M Itazu?*, A Ito®, J Janvrin®,
| Jout!!, H Kanda’, G Kanemori’, M Kanno', N Kanomata'?,
T Kato?*, S Kato?*, J Katsu’, Y Kawasaki’!, K Kikuchi?,

P Kilian?°, N Kimura®, M Kiya'®, M Klepuszewski'>,

E Kluchnikov'4,Y Kodama’>, R Kokubun!?, F Konishi??,

A Konno®, V Kontsevoy?, A Koori®, A Koutaka®, A Kowol?’,

Y Koyama*, M Koziot'?, M Kozue!, O Kravtchenko'4,

W Kruczata'?, M Kudia?®, H Kudo?®, R Kumagai**,

K Kurogome?’, A Kurosu?, M Kuse®, A Lacombe’,

E Lefaillet’, M Magara'’, J Malinowska?%, M Malinowski'®,

V Maroselli’, Y Masui?’, K Matsukawa?’, K Matsuya'’,

B Matusik®, M Maulny®, P Mazur?’, C Miyake>’,Y Miyamoto*,
K Miyata', K Miyata’, M Miyazaki*’, M Moleda°, T Morioka!,
E Morita2%, K Muto!, H Nadamoto’, M Nadzikiewicz?3,

K Nagashima?®, M Nakade??, C Nakayama?>>, H Nakazawa'’,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence.
BY Any further distribution of this work must maintain attribution to the author(s) and the title of the work,
journal citation and DOL.

0952-4746/16/010049+18$33.00 © 2016 IOP Publishing Ltd Printed in the UK 49

Y Nihei%, R Nikul?, S Niwa?, O Niwa*’, M Nogi®, K Nomura?’,
D Ogata®, H Ohguchi’!, J Ohno?**, M Okabe!’, M Okada??,

Y Okada®, N Omi*, H Onodera'?, K Onodera?>, S Ooki?!,

K Oonishi?’, H Oonuma!?, H Ooshima?, H Oouchi',

M Orsucci!l, M Paoli'!, M Penaud®, C Perdrisot’, M Petit’,

A Piskowski'>, A Plocharski!>, A Polis'3, L Polti’,

T Potsepnia'“, D Przybylski'?, M Pytel®?, W Quillet’,

A Remy?, C Robert’, M Sadowski'’, M Saito!’, D Sakuma',
K Sano’,Y Sasaki?*, N Sato*, T Schneider’?, C Schneider>,
K Schwartzman?, E Selivanov!4, M Sezaki®°, K Shiroishi?!,

| Shustava'!“, A Sniecinska?$, E Stalchenko!4, A Staron?’,

M Stromboni’, W Studzinska®, H Sugisaki!’, T Sukegawa?!,
M Sumida?2, Y Suzuki'’, K Suzuki'?, R Suzuki'’, H Suzuki'®,
K Suzuki®, W Swiderski'¢, M Szudejko*’, M Szymaszek?’,

J Tada’4, H Taguchi??, K Takahashi*, D Tanaka’, G Tanaka®’,
S Tanaka”*, K Tanino*, K Tazbir!3, N Tcesnokova'4, N Tgawa’,
N Toda® H Tsuchiya'’, H Tsukamoto?®, T Tsushimal,

K Tsutsumi?’, H Umemura®, M Uno?*, A Usui®, H Utsumi?’,
M Vaucelle’,Y Wada!’, K Watanabe*, S Watanabe?2,

K Watase??, M Witkowski%, T Yamaki?!, J Yamamoto*,

T Yamamoto!’, M Yamashita?2, M Yanai?!, K Yasuda??,

Y Yoshida!, A Yoshida?!, K Yoshimura2>, M Zmijewska!> and
E Zuclarelli’

I Adachi High School, 2-347 Kakunai, Nihonmatsu, Fukushima 964-0904, Japan

2 Bragin High School, Bragin, Gomel region, Belarus

3 Notre Dame High School, 1 Avenue Charles de Gaulle, 92100 Boulogne-
Billancourt, France

4 Aizu Gakuho High School, Ikkimachi Oaza Yahata, Yahata-1-1, Aizuwakamatsu,
Fukushima 965-0003, Japan

> Nada High Shool, 8-5-1 Uozakikitamachi, Higashinada-ku, Kobe, Hyogo 658-0082,
Japan

6 Twaki High School, Taira Aza Takatsuki 7, Iwaki, Fukushima 970-8026, Japan

7 Giocante de Casabianca High School, Avenue Jean Zuccarelli, 20200 Bastia, France
8 Ena High School, 1023-1 Ohi-cho, Ena, Gifu 509-7201, Japan

 Bois d’ Amour High School, 9 Rue de la Garenne, 86000 Poitiers, France

10" Fukushima High School, 5-72 Moriaicho, Fukushima, Fukushima 960-8002, Japan
' Paul Vincensini High School, Rue de la Quatriéme Division Marocaine de
Montagne, 20600 Bastia, France

1278 nr 2 im. Marii Sktodowskiej-Curie, Otwock, Poland

B3 TLOim.J. Stowackiego, Czgstochowa, Poland

14 Blaise Pascal High School n°46, 14, rue de Clermont-Ferrand, 246027 Gomel,
Belarus

15°7S nr 5 im. Unii Europejskiej, Il LO, Ostroleka, Poland

16 Institute for Radiation Protection and Nuclear Safety (IRSN), BP17,92262
Fontenay-aux-Roses Cedex, France

17" Asaka High School, 5-25-63 Kaisei, Koriyama, Fukushima 963-8851, Japan

1878 Centrum Edukacji im. Ignacego tukasiewicza, Plock, Poland
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data dissemination by the government
- gradually getting better -




Fisheries agency (how showing graphs)
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Percentage of fish off the coast of Fukushima Dai-ichi (fishing
and marketing restricted) which exceeded the 100 Ba/kg
criteria. Now ~0%




Fukushima prefecture portal is now multilingual

http://www.pref.fukushima.lg.jp/site/portal/
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Fukushima prefecture portal is now multilingual (machine tre

http://www.pref.fukushima.lg.jp/site/portal/
Questa pagina viene tradotta con un sistema di traduzine assistita.
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Real time and clickable radiation monitor map
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Fukushima prefecture radioactivity measurement map

SOV hDHM ) EBRUTLLEEZWN,

BEEDRAERER FETT—RMAERR BEHNSER
Results of measurement of Results of measurement of Saarch from a Map Q
radioactive material alr dose rates using monitoring cars

THRBRNEEROKRF SO EINE Sotss R I AL GRS
Saarch e esulls of >
e 2 PAoaEsLGment of ttxad time observation points Schools and Chikd Woltara Facitios

Mmeasurement

BEDEWAKDOWTR, R—~LR-JH5 LD

=S Rt Li2P" 0 s Wb &t
Ay District Minami-Azu District soso District hvaki District

Repitt7s | IRREES

Ken-chu District Kean-nan District

=15 tellite

-."‘ U H SENERR

' !
P A | R R
N : 5 ’

Ken-polka District

Lt
N )
d n
wER
-

+ &
[Sukp At Mikag s o ey - £
1 1it 1o L : = [t . ) :
‘. . Y i S } . L.
- ' 4 gLl - G
S @ Samy < YR ‘n Wat
. [ ¥ () ()=

FUKUSHIMA
’

l‘ |"
X Mr Asa ;
2V 4 p
7y ! - {
8 LML A msugEtake U
ivonuma 4 i ya) BB
SR " '
'.. 'd  x -
\ g
Laxe U;l_‘.'_*un?.‘: o,
unt 3 o S
St Otawara
- ‘t, Y;”"s’ ;":m:"! L e | TEI I Use
= e i -
ERMM JERE J R BIERR 4008 5004501
Period : ' Distance Select Language '

T 0 amap concemed
T 55 hU B TR Bl e
(2 FAX AR BRI AE

N

8y )= S y vivsEe
- I e e -—ﬁ(;s;‘g‘.—‘:;f;ﬁg;ﬁ
s Resulrs of 1 .
D R R oV T e Y L P W A L | 'F"-’I’ of’
Wedsrusient g of rwicrumental caation 1 agars | FEEON
’ ¥ -

.

&




searchable rice-test database with a graph (since 2012)

https://fukumegu.org/ok/kome/

Inspection information 2015

Fukushima Association for Securing Safety
of Agricultural Products

brown rice Radioactive Material ’
Inspection Information Searchtor20tz

Brown Rice produced in the prefecture must go through “the inspection of all rice in all rice bags”.
- The inspection confirms the radioactive material level of rice for shipment is below the reference value

Search for 2014 | | Search for 2013

Search result 2015 '| Summary 2015
whole Fukushima Pref. (city) items10,385,680 items

Area: : whole Fukushima Pref. (city)

FISpaC O 08/20/2015~01/23/2016 10,000,000

Period 9,000,000 —

items : 10,385,680 items S fi o]

Search condition 2015

Select area whole Fukushima Pref. (region)

whole Fukushima Pref. (city) <.Soreening nspeciion >
: ' . ™" under25 '25~50 51~75 76~100

Select date ‘whole period | Baka | Bakg | Bakg Ba/kg total |
__items | 10,384,911 620 13 1, 10,385,545
percentage 99.99 °/ng 0.01 % 0.0001 % 0.00001 % 100 %

» Search
< Detailed Inspection >

lunder25| 25~80 | 51~78 [76~100laver 100!






Despite soll contamination,
the internal exposure of Fukushima
people Is negligibly low

< Fukushima food safety
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Parents with small children are much

concerned about internal exposure
- necessity of the BABYSCAN

Radiation is NOT the only problem -
osSycho-soclal aspects are VERY iImportant



Take-home messages

Fukushima Dai-ichi, serious accident
However,
No death due to ACUTE radiation effects

DISCERNIBLE long-term health effects
(e.g., cancer increase, incl. thyroid) unlikely
source - WHO, UNSCEAR, IAEA

Fukushima food, tested & safety confirmed
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