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Overview

What happened during March 11-16?
Monitoring of radiation activities

Cancer risk

Radioactive contamination in seafood.

s,

Earthquake 2011.3.11 >

f’ e 3.11 14:46 Earthquake

e 3.11 15:46 Tsunami
attacked on
Fukushima-Daiichi

; 05 10“1;?}20 25 30 NPP

Landslide (m)

http://www.imart.co.jp/tohoku-hisachii-jyouhou.html#houshano-oen-saigai

Ground subsidence

o= -50]
- oML -53]
EFR
oEEET-73|
o Tz -84
L e

MR

3

%
%
=
]

NTOEFT

o

IR = o)

Y =z

{oEEH)
EE}% 30km




® Kamaishi city
“ebb” of tsunami

EEDATHERL

Tsunami attacked

Tsunami overtopped a breakwater. |

e o ——

ey

Tsunami travel time

Tsunami Travel Times

150" 180° 210" 240"

REFARKLTHEEBEINIC
BEOBT

Height of tsunami (m)
ITFRE

<5m
mem 5-10m
m >10m

8
5
E457.2
&
1.6 7
ille 3 8
4.2 E‘E
| W = ®
¥ piy "
; 3 * A B
:F.
26 g2.2 ] ) .
z o Fukushima Daiichi NPP
B8R
x BT
s B= o @
*
SRR RS

=

TR R i 1 |

mﬁ
&
g
s
fozx
g
)
o
o
il
if
2
B
o
=

=
=]

=== s s _—————————}

8.4
NFBERD

6.4 l

NF#

9

Height of tsunami

EFRMBAGP SEA T L 5 A CRRORRE

4

g

EREEEs G S

2

IS 1 18 19w o oum
- 38115
R e 99900
me i ¥ 1
2, M fron AN N s
EEE

4

&
-
Lh

Haramachi Thermal Power Plant .
was damaged by tsunami




ey E LT (153 i L e
Ppacior [+ uc P [£1] _ﬂ .. O . . . . .
=] 8 [0 Timetable of Fukushima Daiichi NPP accident
own | 4] ]
okl A X
I o aamaae : —m,0 e 3.11 14:46: Nuclear reactors 1, 2, and 3 were automatically
= suniga s ashiwazaki Kariwa R - .: ‘
roanare 908 2Ex— | . - 7 m}_@ shut down by the shake. Reactors 4, 5, and 6 were undergoing
= aee i :51 ) - _ .::.E. routine maintenance and were not operating, (reactor 4 was
o e Tokyo oI defueled in November 2010). Units 1 and 2 were not
LA A ~ Onagawa ( . . g . .
= operating correctly and notified the proper officials.
| ’é"j"':j? ’ Fukushima Daiichi ,l., .
- W' e — * 3.11 ca 15:46: A 14m tsunami overtopped the seawall (5.7m)
et i ukushima Daini isabling the backup diesel generators. The automatic
ﬂ’:{” ] Fukushima D disabling the backup diesel tors. The automat
s a2 o T T S B e T d izati t Il failed
O o ok epressurization systems all failed.
San A0 L b -,._____“_.“ . . . H
Gities 00 BN g P — e 3. :36: A massive explosion in the outer structure of uni
£y M000 Y o Torar 3.1215:36: A I th ter struct f unit
e R % ¥ _‘I'WHI]“ - _ o .
L T g 1 happened, four workers were injured.
‘yullgﬂ‘dilﬁll \ lamacka 1 ¢ a8
I 1 RFHREFOSH * 3.1411:01: Unit 3 tor bld loded, injuring si
) 7 apa  E1 R nit 3 reactor bldg exploded, injuring six workers
- o [mﬂ];ﬂ]EtH?ﬁ&lﬁﬂiﬂl%ﬁ} 1 50 FF 5 5 R 52 O B 3 20055 2 & .
Sancai 88 BF i Gperati (IOEFSAY. 970 e 3.16 cal4:30 The fuel rod storage pool of unit 4 may have
UC:Under Construction OAlive begun boiling. 18:00 Workers had been withdrawn because of
PL: Under Planning . . . .
ICL: Under closin O Fatally damaged the radiation rising to 1000 mSv/h.
g
http://www.rist.or.jp/atomica/data/dat_detail.php?Title_No=02-05-01-09 ’ http://en.wikipedia.org/wiki/Timeline_of_the_Fukushima_Daiichi_nuclear_disaster "
Wikipedia (Japanese site) . http://online.itp.ucsb.edu/online/plecture/bmonreall11/ .
]JMeltdown + emergency
7 I I_B:OO E"plosior; Blockl_4 I | Three-Mile — ventlng:
6110 Explosion (?) Block 2 . .
6{00-11:00 Brande Block 4 Island In Zircalloy casing:
10-12:00 Dampf an Block 1 H R
. Messounk 4 " 10:45-11:30 Evakuierung Block 3 fuel + fission PFOdUCtS * actinides
vViesspunkl Vissungen
s 1oL (nordwest) Haupttar - .
> T [ (stawesy || [ . In cooling water:
E ? fission products like Cs, I, Tc
= B Ventihig Venting | ' ]
E Block 3 Block 3 In steam:
o 20:41 5120 7 . .
w 6 - = 7 fission products like Xe, Kr, Rn
a Explosion Venting Venting
Block 3 Blochk 2 . .
4 cal1300 036 In environment:
, | Vverting | Venting Explosion Messungen pracdezriathing
[ Block1 | Block3 | Block 3 [ Westtor 7]
10:17, 13:42 9:20 1101 k“ Xel Kr’ Rn
0 Al | A L | l | -__/ 1 | T [ A 4

0:00 12:00 0:00 12:00 0:00

12.3. 13.3.

14.3.

Zeitpunkt der Messung (Ortszeit)

12:00 0:00

15.3. 16.3.

12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00

17.3. 18.3. 19.3.

Datenquelle Messwerte: TEFCO

QUSEIA Ben Monreal, UCSB Physics 3/11

12




http://online.itp.ucsb.edu/online/plecture/bmonreal11/
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Jj‘leltdown + containment
Fukushima — fallure:

Daiishi 2

In Zircalloy casing:
fuel + fission products + actinides

In cooling water:
fission products like Cs, I, Tc
In steam:

fission products like Xe, Kr, Rn

In environment:

Xe, Kr, Rn, Cs, I, Tc

A.

PASEI] Ben Monreal, UCSB Physics 3/11
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http://online.itp.ucsb.edu/online/plecture/bmonreal11/ .

Meltdown + fuel fire

<

In Zircalloy casing:
fuel + fission products + actinides

In environment:
Fuel + fission products + actinides

Briefly happened at
Fukushima spent-fuel
pools? (reports vary?)

This is very bad but
still not as bad as Chernobyl

=

http://mitnse.com
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Flow of contaminated waters

20110413 20110501
38°30°N 38°30'N
[Bg/L) [Ba/L]
Miyagi ken Miyag
0N W 1000 SRS B 1000
Fukuy Fukushima |
3TN 100 37T30'N 100
“‘ken
a7eN —LWalk L ey Iwralel 19
—
1 1
36°30'N — 26990'N —
0.1 0.1
36°N 2 36°N —R AN
Chiba . 001 Chibal \, 001
35930'N 35°30'N
0.001 0.001
T T T T
141°E 142°E 141°FR 142°F
April 13 May 1

16
Tsumune et al (2011) J Env Radioactivity, in press




After Tsumune et al. (2011) & #ffReport

Release of radioactive l‘l
contamination to seawater s Egg

categories Total emission  Max. con-
centration

Direct emission 3.5+0.7 PBg 68kBq/L

From Atmosphere  ca.80% of
15PBq

Planned low-level  0.000042PBq
contaminated
water release

Megafloat for cooling water tanks

Tsumune et al. (2011) B #ffReport
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Figure 4 137Cs concentration at the 5-6 (north) and south discharge canals at 1F NPP
(TEPCO).
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Tsumune et al. (2011) EEH #fReport
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Figure 7 131[/137Cs ratio at the 56 (north) and south discharge canals at 1F NPP
(TEPCO). Green line shows the decay curve for half-life of 8 days when the 1311/137Cs

ratio was 15 at March 15.
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. Tsumune et al. (2011) EH #fReport
Major source of Cs-137

release has been stopped!
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Figure 10 Estimated release rates of 137Cs from observed data and simulation
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Key points

Radioactive contaminations of I-131, Cs-137,
Cs-134 are mainly concerned.

Meltdown occurred in reactors 1, 2 and 3.
Nuclear fuel fired in unit 4 during March 15-16.

Major source of atmosphere contamination is
explosion of units 1-4 on March 15-16.

Major source of seawater contamination is
emission by a hole into the pit near reactor 2
that was blocked by water glass on April 6
morning.
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http://yellow.ap.teacup.com/thinkmon/1194.html

http://pub.ne.jp/newjei/?entry_id=38.

Discrimination to
radioactive contamination

- P

* Discrimination in even the Kyoto traditional
religious events

* Pine woods with prayers’ message, almost no
contaminated, were rejected to be burn in Kyoto
religious event (August 16, 2011)

» Garage sales of agriculture/fisheries products of
Fukushima in Fukuoka was cancelled. g

http://www.asahi.com/national/update/0925/TKY201109250289.html|

Ministry of Agriculture’s campaign
“Support Eastern Japan by eating foods”

Suspended farms in =R
litate village (outside of T >
exclusive zone) [ e
;Emt’fsef\cv March 12- .
Adv; T
September 2010 September 2011 52‘;2_0 e

http://www.iitate-madei.com/village06_2011.html 24




Residents were allowed to
come back home for 2hrs
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No control of domestic/wild animals

Problems of wildlife in Japan

* Recent concerns of wildlife management in
Japan is not extinction, but “over-abundance”
of deer, monkeys and boars, all of which
inhabits near Fukushima Daiichi NPP.

* Human excluded zone (20km zone) is a
“heaven” of wildlife despite of radioactive
contamination

e Wildlife may threat damage on agriculture
outside of the 20km zone.

¢ We cannot catch them in the 20km zone.
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News Front Page

Wildlife defies Chernobyl radiation

By Stephen Mulvey
BEC News

BR E-mail this to a friend B Printable version
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Africa

Americas

Asia-Pacific 1 contains some of the most contaminated land in the
E‘"’°P=| world, yet it has become a haven for wildlife - a nature
Middle East peserve in all but name.
South Asia
Uk The exclusion zone around the [E
Business Chernobyl nuclear power
Health station is teeming with life,

Science & h d
Envirenment &5 hUMans were evacuate:

Technalogy from the area 20 years ago,
Entertainment 3MMals moved in, _Exlst\ng
populations multiplied and
_ species not seen for decades,
such as the lynx and eagle owl,
began to return.
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There are even tantalising
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Internal exposure by respiration
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Contamination of food products

100000 + Vegetables of Ibaraki & Fukushima
. o Seafood
‘ § *
10000 !. & - i 2
— '“i : ; . s ' « © Interim
- *
ol lll'tl:l‘ --------- XALLL -§- ..é....’s ------------------------ standard
<1000 T ;
o ‘ 3 ; . ..0 ! **0 * ; * «° e
2 Suapriep pED b2 e
— . . *s * . t Y .
= 100 H AURINE S 0 94 ! EEPR :
- * ; g + §a . : : ¢ g ¢ + o *
— * * t I3 o e +*8o,*2y o©
. 30 3 X s g * M §q .
R R R B B
10 bdtendtieger 28 LA e
¥  § l".o RIS o .:. FIELEE
1 g ge * o ‘8
* OO [s] o ‘o . [s) o *
o g [}
Notobserved L—  colocoo—o | ° 1

3/15 3/25 4/4 4/14 4/24 5/4

32




. . o« . . http://www.nougaku.jp/symposium/2011/yosida.pdf From K.Yoshida
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http://www.nougaku.jp/symposium/2011/yosida.pdf K. Yoshida
How long should we mind?

Cs-134/137 Lessons from Chernobyl
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Total exposure (mSv/yr)
and cancer risk (%0)

* Major source of exposure is external at least
>20km far from Fukushima Daiichi NPP.

e Exposure from foods depends on person (to
buy or not products of Fukushima)

Respi- Total | Cancer
ration (mSv/yr) | Risk (%)
1.01 <0.5 11

Fuku- 8.0 ~1.0 0.03 0.06
shima
city
Tokyo 0.13 ~0 ~0 0.37 ~0 0.5 0.003

38

Conclusion

e |-131 Physical half-life period (HLP) = 8 days.
Seaweeds may be highly contaminated, but it is
effective to prevent I-131 from thyroid.

e Cs: Biological HLP = ca. 50 days. Some ground
fish is still contaminated. Check inspection
data! Keep the interim standard (500Bq/kg for
Cs-134 & Cs-137, 2kBqg/kg for 1-131)

e Sr-90: Physical HLP = 28.8yrs; accumulated into
bones. Japanese do not eat bone of tunas!

* Pu: very low concentration.
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Conclusions by Ben Monreal (March 14F

® The worst general-public effects of Chernobyl were
stress/fear; HUGE education/communication failure

® You have the information: count the millisieverts and
decide how to respond

® My feeling: the worst-case radiation hazards from
Fukushima are mitigatable and local

® (early evacuation + controls on '*'l in food)
® My feeling: the global radiation hazard is nil.

® The best way to reduce worldwide low-level radiation
releases is ... stop burning coal

® Save your energy for those affected by the tsunami and
“50 plant workers” at Fukushima

[UOIi] pen Monreal, UCSB Physics 3/11 40




