As of July 20, 2011
The Great East Japan Earthquake Information from Official Websites
Preface

We, Department of International Affairs of JST, originally made this English version
of reference booklet on the “Great East Japan Earthquake” so that it can help
ourselves both understand a series of disasters, which have occurred since March
11, 2011, namely the gigantic earthquake and tsunami that struck the north east
region of Japan and the subsequent accidents related to Fukushima Daiichi
Nuclear Plant, and explain as correctly and adequately as possible based on
official information when we are requested from foreign society such as the
diplomatic circle in Tokyo or our foreign counterpart organizations.

The contents in this reference booklet are as follows;
1. Earthquake and Tsunami

Data of the earthquake and tsunami

Damage of the earthquake and tsunami
2. Nuclear Power Plant Accident

Fukushima Daiichi Nuclear Plant

Water, Food, Atmosphere, etc.

Evacuation

Restoration Plan, etc.

These pieces of information are basically from the official announcements of the
government of Japan or authorized scientific organizations because we think
whose responsibilities are legally stipulated and therefore their information is
comparatively reliable. All the information shows its reference such as URL of the
websites so that readers can trace and update the information by themselves in
accordance with their own interest. The responsibility on cited data in this
reference booklet is attributed to organizations who released the data.

Recently, we have heard that many foreign researchers tend to be cautious and
hesitant and sometimes give up trying to come to Japan because they are not
informed of reliable data to make sure of the real radioactivity risks caused by the
Fukushima accident.

We suppose this case happens partly because official information released from
the government of Japan or authorized scientific organizations have not reached to
them either in a timely manner or adequate translation for foreign people and they
do not know how to do.

Hoping it could be a small help to ease and improve the above mentioned situation,
we would like to post our reference booklet on website for public use. We would be
more than happy if various kinds of information this booklet offers could help as
many hesitating foreign researchers as possible to evaluate the situation correctly
and decide to come to Japan.
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1. #E2KIZDLVT ~ Earthquake and Tsunami ~

1-1. (HE R IER)

Data of the earthquake and tsunami

1-1-(1). HWE DI Scale of Earthquake

<AKE>

Date and Time: 11 March 2011 14:46

Magnitude: 9.0 (interim value; the largest earthquake recorded in Japan)
Epicenter: N38.1, E142.9 (130km ESE off Oshika Peninsula) Depth 24km (interim
value)

(Attachment <1-1> :Map of location of the Main Shock and Aftershocks)

Japan Meteorological Agency (JMA) Seismic Intensity:

7 (Max) Kurihara City of Miyagi Prefecture

28 cities and towns (including Wakuya Town, Tome City, Osaki City,
Natori City) in Miyagi, Fukushima, Ibaraki, and Tochigi Prefectures

6+

6- or weaker|Observed nationwide from Hokkaido to Kyushu

(Attachment <1-2>: Distribution of JMA Seismic Intensity)

<RE> Aftershock
Number:

2 |Seismic Intensity 6+ | 25 |Seismic Intensity 5-

2 |Seismic Intensity 6- | 140 [Seismic Intensity 4

6 |[Seismic Intensity 5+

Main aftershocks:
On April 7, an earthquake of magnitude 7.4 (preliminary estimate) occurred,
with its epicenter off the coast of Miyagi Prefecture.
On April 11, a 6.3-magnitude earthquake (preliminary estimate) struck, with its
epicenter in the Hamadori area, Fukushima Prefecture.

51 : /& T “The 2011 off the Pacific coast of Tohoku Earthquake -Portal-*
http://www.ima.go.jp/ima/en/2011 Earthquake.html

B2 KEFERAE(May 13, 2011)
http://www.kantei.go.jp/saigai/pdf/201105131700jisin.pdf

(BE1FHR)

(1) Comparison to Great Hanshin-Awaji Earthquake
Date and Time: 17 January 1995 5:46
Magnitude: 7.3
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As of July 20, 2011
Epicenter: N34.36 E135.02 (the northern part of Awaji Island) Depth 16km
JMA Seismic Intensity: The maximum Seismic Intensity Scale was 7 in part of

Kobe City of Hyogo Prefecture.

5| : P m“The Great Hanshin-Awaji Earthquake Statistics and Restoration
Progress”
http://www.city.kobe.lg.jp/safety/hanshinawaji/revival/promote/january.2011.pdf

(2)Tables explaining the JMA Seismic Intensity Scale
(Attachment <1-3>: illustration of Seismic Intensity Scale)

(3)Explanation of earthquake magnitude
Magnitude refers the size of an earthquake. It's obtained by calculating the
maximum amplitude of waves measured by a seismograph. If the energy of the
earthquake is large, the magnitude increases. Thus, a difference in magnitude of
1.0 is equivalent to a factor of about 30 in the energy released; a difference in
magnitude of 2.0 is equivalent to a factor of 1000 in the energy released.
Earthquakes are classified into several levels by magnitude; great (more than
M7), moderate (more than M5 and less than M7), light (more than M3 and less
than M5), minor (more than M1 and less than M3) and micro(less than M1).

SR tERAEARHERR MEDOREAN=XLEFESL"

http://www.jishin.go.jp/main/pamphlet/eq_mech/index.htm

B KB 2 HE MR TR Hi-net"th E O E B ENEH"

http://www.hinet.bosai.go.jp/about_earthquake/partl.html

1-1-(2). FERDBRE

Observed Tsunami:

First tsunami Maximum height of tsunami
Miyako(lwate) +0.2m (March 11, 14:48) |+8.5m<= (March 11, 15:26)
Ofunato(lwate) -0.2m (March 11, 14:46) +8.0m<= (March 11, 15:18)
Soma(Fukushima) +0.3m (March 11, 14:55) [+9.3m<= (March 11, 15:51)
Ishinomaki(Miyagi)+0.1m (March 11, 14:46) |+7.6m<= (March 11, 15:25)
*Maximum height of tsunami cannot be retrieved so far due to the troubles. Actual

maximum height might be higher.
(Attachment <1-4>: Information of observed Tsunami)

51 : R/ & T “The 2011 off the Pacific coast of Tohoku Earthquake -Portal-*
http://www.jma.go.jp/ima/en/2011 Earthquake.html
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As of July 20, 2011
Tsunami Warnings and Advisories:Japan  Meteorological Agency issued
Tsunami Warning (Major Tsunami) at 14:49, i.e. 3 minutes later of the earthquake.
Tsunami Warning and Tsunami Advisory were completely cleared on 17:58,

March 13.

51 B KR AR AT Preliminary report of the 2011 off the Pacific coast of
Tohoku Earthquake”(March 25, 2011)
http://www.bosai.go.jp/e/international/Preliminary report110328.pdf

[Column [#KDiEN~DEE

Observed Tsunami in foreign countries: The tsunami propagated to the coast of
Hawaii, northern and southern America countries, and the Pacific countries.
51 B KR EATIEFT” Preliminary report of the 2011 off the Pacific coast of
Tohoku Earthquake”(March 25, 2011)
http://www.bosai.go.jp/e/international/Preliminary report110328.pdf

The tsunami rolled across the Pacific at 800km/h (500mph) - as fast as a jetliner
- before hitting Hawaii and the US West Coast, but there were no reports of
major damage from those regions.

Thousands of people were ordered to evacuate coastal areas in the states of
California, Oregon and Washington.

The biggest waves of more than 6-7ft (about 2m) were recorded near
California's Crescent City, said the Pacific Tsunami Warning Centre.

A tsunami warning extended across the Pacific to North and South America,
where many other coastal regions were evacuated, but the alert was later lifted
in most parts, including the Philippines, Australia and China.
5|FH:BBC News
http://www.bbc.co.uk/news/mobile/world-asia-pacific-12709598
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Attachment<1-1>]

Map of location of the Main Shock and Aftershocks

http://www.jma.go.jp/jma/en/2011 Earthquake/2011 Earthquake Aftershocks.pdf

The 2011 off the Pacific coast of Tohoku Earthquake

Location of the Main Shock and Aftershocks

Period 12:00 JST, 11 March - 12:00 JST, 18 April, 2011
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Attachment<1-2>]

Distribution of JMA Seismic Intensity
http://www.jma.go.jp/jma/en/2011 Earthquake/2011 Earthquake Intensity.pdf

The 2011 off the Pacific coast of Tohoku Earthquake

Distribution of JMA Seismic Intensity
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Attachment<1-3>]

lllustration of Seismic Intensity Scale
http://www.jma.go.jp/jma/en/Activities/intsummary.pdf

& Summery of Tables expiaining the JMA Sesmic htensity Scale “®
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Attachment<1-4>]

Information of observed Tsunami
http://www.jma.go.jp/jma/en/2011 Earthquake/2011 Earthquake Tsunami.pdf

The 2011 off the Pacific coast of Tohoku Earthquake

Observed Tsunami

haightim)
712324567829

i
R

0, Tn

2. e
Maximum height of tsunami

Observed Tsunami (time and height)

First tsunami Maximum height of tsunami
Miyako (wate)* March 11, 14:48 JST +02m March 11, 15:26 JST +8.5m<=
Ofunato (lwate)* March 11, 14:46 JST -0.2m March 11, 15:18 JST +8.0m<=
Ishinomaki (Miyagi)* March 11, 14:46 JST +0.1m March 11, 15:25 JST +7.6m<=
Soma (Fukushima) March 11, 14:55 JST +0.3m  March 11, 15:51 JST +9.3m<=

Oarai (Ibaraki)
Kamaishi (lwate)*
Mutsu (Aomori)

March 11, 15:15 JST +1.8m March 11, 16:52 JST +4.2m
March 11, 14:45 JST -0.1m March 11, 15:21 JST . 1m<=

Nemuro (Hokkaido) March 11, 15:20 JST -0.1m  March 11, 18:16 JST +2.9m
Tokachi (Hokkaido)* March 11, 16:34 JST slight March 11, 15:57 JST +2.8m
Urakawa (Hokkaido) March 11, 15:26 JST -0.2m March 11, 15:57 JST +2.8m==

March 11, 15:19 JST -0.2m March 11, 16:42 JST +2.7Tm

* Maximum height of tsumami cannot be retrieved so far due to the troubles.
Actual maximum height might be higher.

Copyright : Japan Meteorclogical Agency
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FEREOBSEM EE (Run-Up Height)I:OL\Td)ﬁiﬂﬁJﬁE(iﬁiﬁiﬁ%
R, &E)

On 3rd and 4th of April, tsunami investigation was held from Miyako city to Kuji
city. At Aonotaki, a Tsunami run-up height of 34.8 m was measured, comparable
to 37.9 m at Koboriuchi Fisheries Cooperative Association. The black dots on the
map below indicate for surveying points and the white dots are for

inspection points. The numbers on bracket by the inspection points are

an approximate height, so the result of further investigation is effective.
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Earthquake Research Institute, The University of Tokyo (BRIR K=t E®ZEFT)
http://outreach.eri.u-tokyo.ac.jp/egvolc/201103 tohoku/eng/tsunamiinvestigation/
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# S (Run-Up Height)IZDWL\T

=l
L]
t DD Run-Up Height |

' Submerged ’# Trace Height l

....... ‘t.---------------- | Depth
|

Normal Sea Level (when there is no Tsunami)

/el |

Height of Tsunami Tidal Observatory

“Height of Tsunami” refers to the gap in sea level raised by Tsunami from normal
sea level when no Tsunami is taking place. Whereas the height (elevation)

which Tsunami runs up from waterfront toward inland is called “Run-Up Height”,
and this is well known to have a height ranging from the comparable one as the
“Expected Tsunami Height” released by Meteorological Agency, to even around
quadruple height at a maximum.

5% BAEERX

BE.REREOSSIEIE. FEEMNGVGEE QOFG (EEBAGL) Mo, ERICEKST
BENERLE-ZOEIDEFZENET ., S5, BENOKHENERLIIT
ENBZESEE)EF M EE (ZFLESI3) IEFATHWETA, B EFIFXRE
TDNLERINLSIFERINIEZRDOSSIEREENL. GLVEEICTIT4AETE
EETIZRAIENHONTLET,

Japan Meteorological Agency (R&FT)
http://www.jma.go.jp/ima/kishou/know/fag/fag26.html
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1-2. #E-FRIZCEDHEEFIZDOLVT (Damage of the earthquake and tsunami)

1-2-(1). HKEBHGETE. THAFHEE. BHE)IZONT

Q1.
A2.

How bad was human suffering due to the earthquake and tsunami?

The earthquake and tsunami devastated the Tohoku district and other
regions. Damages were inflicted in Kanto district, too. The number of
deaths is 15,560, the number of injured is 5,689, and the number of
missing is 5,329 (as of July 13 according to the National Police Agency).
The number of those evacuated is approximately 111,532 (as of July 7 at
15:00 according to the Fire and Disaster Management Agency).

Latest information available
(as of July 13, 2011, according to the National Police Agency)

Dead 15,560
Injured 5,689
Missing 5,329

I s BRT

http://www.mofa.go.jp/j info/visit/incidents/index.html

http://www.mofa.go.jp/j infol/visit/incidents/index2.html#damages

http://www.npa.go.jp/archive/keibi/biki/higaijokyo.pdf

1-2-(2). BMBEIZDOLT

Q2.

A2.

How was the damage regarding the infrastructure and the building in the
Tohoku district?

In the Tohoku district and other regions, electricity, gas and water were
disconnected in many areas. Roads, railways, airports, and other
infrastructure were also severely damaged. Currently, the whole nation is
working for the post-disaster rehabilitation, and lifelines and infrastructures
are gradually recovering, including a partial resumption of operation, from
April 13, of Sendai Airport, which had been closed due to the earthquake
and tsunami damages.

The actual numbers of the building damage were as follows:
(July 19, 2011, National Police Agency)

- Fully-destroyed: 109,741

- Half-destroyed: 125,373

- Partial damage: 457,967

Gl = 2

http://www.mofa.go.jp/j_info/visit/incidents/index.html
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SR ZEETRRXFEREE

http://www.npa.qgo.jp/archive/keibi/biki/higaijokyo.pdf

1-2-(3). NKEEHHIZOIT

Q3. How many fires were caused by the earthquake?

A3. 345 fires were reported although all the fires were put out by now. (as of
April 20, 2011, 11:00)

SR HMT K E R RAED
http://www.fdma.go.jp/bn/data/%E5%B9%B3%E6%88%9023%E5%B9%B4%EF%
BC%882011%E5%B9%B4%EF%BC%89%E6%9D%B1%ES%8C%97%ES5%9C%
BO%E6%96%B9%ES5%A4%AA%ES%BI9%B3%E6%B4%8B%E6%B2%96%E5%9
C%B0%E9%9C%87%EF%BC%88%E 7%ACY%AC109%ES%A0%B1%EF%BC%S8

9.pdf

1-2-(4). HRZEE) - HERIL T - Rk hi DR 5

Q4. Did the earthquake cause earthquake deformation?

A4, Yes, we observed 1.2 m of vertical (downward) crustal movement and 5.3
m of horizontal (to the east) crustal movement at a maximum.
[Observation point: Ojika, Ishinomaki City, Miyagi Prefecture]
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(M9, 0} =4 (ETF) #H2
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. HEE MM - 2011/03/11 1800 - 20011/03/11 2100

H MM - 201140
2 A - 2011/03
]

1
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) E

b
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o
) S

20117301 W0

Vertical

4 50cm 4 1oem
1 T T

8 RoANM LB GIHIN] #EES . =M (9503E 6}
= sEs

5| -2 E L #thiIEfRE
http://www.gsi.go.jp/chibankansi/chikakukansi40005.html
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(JR30)

3 A 11 BITHALERALMARFFd#E (M9.0) TIX, A TKFEAM@IZH 5.3m,
ETABICH 1.2m EWVSBOH TREGHBEBNBASNEL . RERERIC. B
FREQME | (BERMEREM M, RERABAK 53mEIE. 9 1.2m LTI D%
ELdBEMEEMBICHFTTLENERETHRESHIRAShEL,

Q5. How large area was submerged under water due to tsunamis?

A5. Total flooded area in 6 prefectures (Aomori, Iwate, Miyagi, Fukushima,
Ibaraki, and Chiba) is estimated to be 561 km? based on the data collected
from satellite images. It is as large as 90 % of Tokyo’s 23 wards.

SR E L IR

http://www.gsi.go.jp/common/000059939.pdf

EHR.EF.EH.BE. ZHW. TEDE6 £62 MEAIFOZEFEE-BEBEBGRHIFICEL
BizKEEEED S ETI561km2 (ILFEFEDORAAIDEIEE3kmM2 DFI9 %) TLT=.

Liquefaction (&4 1F)

Liguefaction took place a various place, sand boils and ground subsidence were
also observed as a consequence of liquefaction. The manholes floated due to
the loss of effective stress, in fact the shaking was not too strong but the
frequency was high. According to the Japanese Geotechnical Society, the
liquefaction damage by this earthquake was at least 42 km? only in the Tokyo
Bay area, which might be the worst in the world’s history.

ﬁ#& — sl & (RAEHR

IJH+}

L-}Eglﬁﬁ i TH& ri:ll:iﬂﬂ:‘j(:Fli P it =
A FZE A LDRERE)

http://lwww.jiban.or.jp/file/towhata.pdf

SR EAFETOXILEES AL

http://mainichi.jp/select/weathernews/news/20110417ddm001040086000c.html
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1-2-(5). BFEMWTRERE
How much was the financial damage due to the earthquake and tsunami?
According to the information from relevant prefectures and ministries, the

Q6.
AB.

As of July 20, 2011

Cabinet Office estimates that the direct financial damage is approximately
16.9 trillion yen (199 billion US dollars/ Exchange rate: 1USD = 85JPY) as

follows:

[Reference] Comparison of Financial Damage between the Great East Japan
Earthquake and the Great Hanshin Awaji Earthquake

(June 24, 2011)

The Great East Japan
Earthquake

The Great Hanshin Awaiji
Earthquake

Buildings, etc.
(housing, offices, plants, machinery,

etc.)

approx.10.4 trillion yen

approx.6.3 trillion yen

Lifeline utilities

(Water service, gas, electricity, and

communication and  broadcasting

facilities)

approx.1.3 trillion yen

approx.0.6 trillion yen

Social infrastructure

(River, road, harbors, drainage, and

airport, etc.)

approx.2.2 trillion yen

approx.2.2 trillion yen

Others
(including agriculture, forestry and

fisheries)

approx.3.0 trillion yen

approx.0.5 trillion yen

Total

approx.16.9 trillion yen

approx.9.6 trillion yen

SR NERFTRARXAKEXKIZE THBEELEDHEETICDOLNTY
http://www.bousai.go.jp/oshirase/h23oshirase.html

http://www.bousai.qgo.jp/oshirase/h23/110624-1kisya.pdf
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(magnitude) The Great Kanto Earthquake (as of April 20, 2011)
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to the Great Kanto Earthquake in 1923.

[Column] Major Earthquakes in Japan (since the Meiji era, 1868~) (& DL 4#

Historically, Japan has been hit by many huge earthquakes which Kkilled
thousands of people. This earthquake caused the second heaviest damage next

SR NERIER 22 FRFXEAE ) (BRER. HHTER. BRAHEHERE)
http://www.bousai.qgo.jp/hakusho/h22/bousai2010/html/hyo/hyo014.htm

Major Earthquakes in Japan (since the Meiji era)

The Great East Japan Earthquake

1891 1896 1923 1927 1933 1943 1944 1945 1946 1948 1952 1960 1964 1968 1974 1978 1978 1983 1984 1993 1995 2004 2008 2011

(Year)
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Tsunami destroyed the world’s biggest waterbreak (£&7# HHE—DB5
LB R 1)

One of the most severely damaged cites by the Great East Japan Earthquake,
Kamaishi City, Iwate Prefecture, was internationally famous for the world’s
biggest breakwater, which was completed in 2009. With 20 m in thickness, its
height was 8 m above the ocean surface and its depth was 63 m under sea.
Although the waterbreak had durability against an earthquake of M8.5, the
tsunami destroyed it into pieces with the power (momentum) equal to 250 jumbo
jets at the speed of 1,000 km/hour. In Kamaishi City, 1,331 people are dead or
still missing, and 5,038 people have been evacuated. More than 3,846 buildings
were fully or partially destroyed. (as of April 19, 2011, 19:00)

5| A -8 : YOMIURI ONLINE
http://www.yomiuri.co.jp/science/news/20110320-OYT1T00777.htm

SR EFRAEARREIER 23 FRAMAKREF HMBERVZELEE RIS
BER (R 23 £4H 19 B 19:00 3]7E) J
http://sv032.office.pref.iwate.jp/~bousai/taioujoukyou/201104191700taioujyouky
ou.pdf
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As of July 20, 2011

1-2-(6). HEIZEEEL- BARDOF FH

Q7. What is an Earthquake Early Warning? (BaEE$R (Kinkyu Jishin
Sokuho) in Japanese)

A7. The Earthquake Early Warning system provides advance announcement
of the estimated seismic intensities and expected arrival time of principal
motion. These estimations are based on prompt analysis of the focus and
magnitude of the earthquake using wave form data observed by
seismographs near the epicenter.

The Earthquake Early Warning is aimed at mitigating earthquake-related
damage by allowing countermeasures such as promptly slowing down
trains, controlling elevators to avoid danger and enabling people to quickly

protect themselves in various environments such as factories, offices,
houses and near cliffs.

Estimaing the focus, magnituds
znd seismic intarsities using data
from one seismograph

focus, magnizude &
seismic intensities

Immediately | |
after .

occurrence

Estimating the focus, magnitude
and ssismic intensities using data
from two or three seEmographs

4 - o focus, magnitude &
a:gs:;_e £ o ssisﬂc inl?ersitias

estimate

SSupger e,

el » ~ .

o 6 loper
-

T
After ten prifigipak
seconds . E%loﬂ relimingry
tremol M7 A

Sowave P-wave

somating the focus, magnibude
= e and ssismic intensities using data
s e from three to five seismographs
4 - | focus, magnitude &
ﬂ'r =} 2 - ; acngﬂ:sne .'SIEEM sekEmic |nbenslt|e.s
2 Japan Meteorological Agency actimate || » p .
h
After 20 . a8 BT —
seconds principal] preliminary

t}- motion tremors
S-wave P-wave

51 [RIT

http://www.jma.go.jp/jma/en/Activities/eewl.html
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As of July 20, 2011
Examples of Response to an Earthquake Early Warning

Please note that the period between the Earthquake Early Warning and the arrival
of strong tremors is very short, i.e. a matter of seconds (or between several
seconds and a few tens of seconds). As a result, areas that are close to the focus
of the earthquake may not receive the Earthquake Early Warning transmission
before strong tremors hit. Please also note that there are limits to the accuracy of
the Earthquake Early Warning, such as the estimated seismic intensity. This is
because the system is necessarily dependent on very short-term data.

To prevent
traffic accidents

. Contralling trains W

Controlling factory lines
--= To mitigate damage

Controlling elevators
==> To prevent people from
being trapped

At home
-->=To enable personal protection

===

\ ? Workers performing
'\ hazardous tasks
T -- > To secure safety
Suspending work in progress alerting schools and assembly halls
--=> To avoid mistakes ==> To guide evacuation
L=
5IR:R&RT

http://www.jma.go.jp/jma/en/Activities/eew?2.html
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[Column] About UrEDAS  (Urgent Earthquake Detection and Alarm System)
UrEDAS estimates earthquake parameters such as magnitude, epicentral and
hypocentral distance, depth within a few seconds of initial P wave motion.
Moreover, it can identify estimated hazardous area based on the M-A
diagram(Figure 1) and issue an alarm immediately(within 4 second) after
earthquake detection(Figure 2) .This is disaster-resistant network system
because Its basic function is realized without composing network, and each
UrEDAS can fulfill a function independently.

In principle, UrEDAS alert earthquake with a magnitude 5.5 or larger within
200km from installation position. But it can detect farther and smaller earthquake
and transmit to central management center, we can find out the occurrence of an
earthquake in real time.

Ao
o

|
A [

Damages for Br

-
=
=

—
o

Epicentral Distance in km
=)

Fig.2 Typical pattern of earthquake motion

I HBABF K EYE B X EOERMNE SRALHMEFH: ALTR-1 VRT

LrE"

http://www.bousaihaku.com/cqgi-bin/hp/index2.cgi?ac1=B101&ac2=&ac3=4524&

Page=hpd2_view

X 1D A&, "First Actual P-Wave Alarm Systems and Examples of Disaster
Prevention by Them” ( The 14™ World Conference on Earthquake
Engineering(October 12-17, 2008, Beijing, China)F¥ & & 1)

http://www.sdr.co.jp/papers/14wcee/l4wcee p-wave alarm_systems.pdf
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Tohoku Shinkansen, "myth of security" is still alive-avoided the trains to
derailment accident even unexpected big earthquake.

(RALFTEFIR Z £ 551 (I BT BEEEZ/=HZE TR

When the Great East Japan Earthquake occurred around 14:46 on March 11,
running Tohoku Shinkansen bullet trains such as "Hayate" detected earthquakes
at an early stage and immediately halted before the earthquake's first hit arrived.
If Shinkansen runs at maximum speed of 275 kilometers an hour, "It needs 4
kilometers braking distance to stop" (by JR East).And if Shinkansen derailed
during braking time, it could be lead to an extensive damage.

In this Tohoku Shinkansen case, all bullet trains stopped safely, it has been
confirmed that all 11 trains with passengers on board weren't derailed at about
11 pm, over eight hours after earthquake.

According to JR East, since the Mid Niigata Prefecture Earthquake in 2004,
technical team has been working to reduce time lag between first break
detection and stop. As a result, they succeeded in developing new system which
enables to reduce active breaking time 1 second, and equipped on all Tohoku
Shinkansen trains by 2009.

SR ERTIRIL
http://www.sankeibiz.jp/business/news/110322/bsd1103220500001-n1.htm
http://www.sankeibiz.jp/business/news/110322/bsd1103220500001-n2.htm
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As of July 20, 2011
2. RFAFEEMREHICDOLT ~ Nuclear Power Plant Accident ~|

2-1. BEEFE—FEFAHHEEF (Fukushima Daiichi Nuclear Plant)

2-1-(1). BEHDIEE

EHERDRESE—RFARERDRRIZONT(L SHE~6 5H)

Q2-1. What was the status of Fukushima Daiichi Nuclear Plant immediately prior to
the earth quake?

A2-1. Of the six reactors at the Plant of Tokyo Electric Power Co., Ltd.
(TEPCO) Fukushima Daiichi Nuclear Power Plant, Units 1, 2 and 3 were in
operation at the time of the earthquake. Units 4, 5 and 6 had been shut down
for regular maintenance. A certain number of spent fuel rods from each of
these six reactors were being stored in spent fuel pools built in the each
reactor housing. In Unit 4 only, all of the fuel in the reactor core had been
transferred to the spent fuel pool in order to conduct regular maintenance. As
a result, there were no fuel rods in the rector core. On the other hand, the
number of fuel rods from Unit 4 that were in the spent fuel pool was greater
than the number at the other reactors.

EMEOREEF—RTFHEEBEFHROKR (1 BH~6 B BESLVEELDBELGFHRE

2D\ T

Q2-2. What was the status of Fukushima Daiichi Nuclear Power Plant after the
earthquake and what were the legally mandated steps?

A2-2. At 2:46 p. m. on March 11, 2011, a massive earthquake with a magnitude of
9.0 occurred off the coast of Miyagi Prefecture. The nuclear reactors and
turbines of Units 1, 2 and 3 stopped automatically. The steel towers on the
plant grounds collapsed as a result of the earthquake, preventing Units 1
through 6from receiving external power. The emergency diesel generators
started up automatically. However, as a result of the major tsunami that hit
the Fukushima Daiichi Nuclear Power Plant approximately an hour later, at
3:41 p. m., all of the emergency diesel generators at Units 1 through 4 failed
and stopped operating, and subsequently the diesel oil tanks were washed
away. As a result of this situation, all AC power was lost, and operation
continued on battery power only.

As this is a situation which must be reported under Article 10 of the Nuclear
Disaster Special Measures Law, TEPCO reported the situation to the ational
and local governments. The tsunami had flooded not only the pumps but also
the turbine building, making it impossible to use the pumps, and there was no
power in the central control room as well, making all operations difficult.
When the batteries were exhausted and cooling became impossible, TEPCO
judged that all cooling functions had been lost, and at 4:36 p. m. TEPCO
reported the occurrence of a nuclear power emergency situation to the
national and local governments in accordance with Article 15 of the Nuclear
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As of July 20, 2011
Disaster Special Measures Law. In response, the government announced a

nuclear power emergency situation at 7:03 p. m. on March 11. From that
point on, the flow of information to the media came almost exclusively from
only three sources: the Prime Minister's residence, TEPCO and Nuclear and
Industrial Safety Agency (NISA).

With regard to cooling operations for the reactors at this point, water vapor
inside the reactor at Unit 1 was cooled using the emergency condensers, and
water was supplied to Unit 2 and Unit 3 using the steam-driven Reactor Core
Isolation Cooling system. Meanwhile, the loss of cooling function at the spent
fuel pools in Units 1 through 4 continued.

Although the site of Units 5 and 6 had also been damaged by the tsunami,
one diesel generator continued to function. As a result, Units 5 and 6
achieved cold shutdown on March 20 as a result of the cooling operation.

BRE|EDFZEICDONT

Q2-3. What happened as a result of the loss of power?

A2-3. As a result of the total loss of AC power, the ordinary route of released heat
to the sea water was cut off. As the batteries had also been exhausted and
emergency pumping of water and cooling were unstable, adequate cooling
could not be conducted and the fuel rods were exposed to air. The
temperature of the fuel rods rose rapidly, and the zirconium in the zirconium
alloy fuel cladding tubes reacted with the water, producing large quantities of
hydrogen.

BREXDER. ERIEEDISITHIELI=H

Q2-4. How did each unit (from 1 to 6) behave as a result of the loss of power?

A2-4. Unit 1
As a result, early in the morning on March12, the pressure in the containment
vessel of Unit 1 began to rise due to the leakage of hydrogen, etc., and at the
same time the emergency condenser stopped operating at 4:00 a. m.
Accordingly, after the reactor vessel was vented at 10:17 a. m., a hydrogen
explosion occurred inside the building housing the nuclear reactor at 3:36 p.
m., blowing the building apart. In order to continue the cooling operation, the
fire service system was used to pump in seawater at 8:20 p. m.
Unit 2
At Unit 2, the Reactor Core Isolation Cooling system was functioning, but it
was not stable, and the reactor core was exposed. At 11:00 a. m. on March
13, the containment vessel was vented. At 11:30 a. m. on the following day,
March 14, the Reactor Core Isolation Cooling system stopped functioning.
Although workers began pumping in seawater at 4.34 p. m., the fuel was
exposed to air for an extended period of time. Venting was initiated at 12:02 a.
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As of July 20, 2011
m. on March 15, and at 6:10 a. m. an abnormal noise was heard near the

pressure suppression chamber and the pressure dropped, and it is presumed
that there was a full-fledged release of the radioactive materials inside the
containment vessel. This was subsequently confirmed by measurements of
radiation in the atmosphere that were made public.

Unit 3

At Unit 3, cooling was conducted using the Reactor Core Isolation Cooling
system, and at 1:00 p. m. on March 12 cooling water was pumped in using a
high-pressure coolant injection system. However, at 5:10 a. m. on the
following day, March 13, the high-pressure coolant injection system stopped
operating, and it became impossible to start up the Reactor Core Isolation
Cooling system as well. The pressure in the reactor vessel rose sharply, and
at 8:41 a. m. the reactor vessel was vented, and seawater was pumped in at
1:12 p. m. At 11:01 a. m. on March 14, a hydrogen explosion occurred inside
the Unit 3 reactor building as well, destroying the building. This is presumed
to have been caused by the rise in the water temperature in the spent fuel
pool, causing the water level to drop and exposing the fuel rods to air,
producing hydrogen.

Unit 4

At Unit 4 as well, the loss of cooling function at the spent fuel pool caused the
temperature of the water in the pool to rise, causing the water level to drop
and producing hydrogen, and as a result an explosion occurred at 6:14 a. m.
on March 15, destroying that building as well.

Unit5 and 6

Unit 5 and Unit 6, which had been undergoing regular inspection, had lost
external power as a result of the earthquake, but a single diesel generator
remained in operation and conducted emergency cooling. As a result, cold
shutdown was achieved for both of these reactors on March 20.
Subsequently, on March 21 and 22, external power was restored. Although
cooling function at the spent fuel pools had been lost temporarily, it was
subsequently restored, and at present the cooling function is operating and a
sound status is being maintained.

(Science Council of Japan; May 2, 2011)
http://www.scj.go.jp/en/report/houkoku-110502-7.pdf
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2-1-2). BEE—RFHAHEBROENK
Q2-1 What is the current status and are the recent major events of the Plant?
A2-1 *All reactor in Unit 1 to 6 Plant has been shut down. (automatic shutdown at
Unit 1 to 3, whereas shut down for regular examination at Unit 4 to 6.)
*Fresh water is being injected to the Spent Fuel Pool and the Reactor Core at
Unit 1 to 3, and to the Spent Fuel Pool at Unit 4.
*The situation inside the reactor building of Unit 1 was confirmed
using a remote-controlled robot.(May 13)
* Removal of rubble (an amount equivalent to 8 containers) was
carried out by remote-controlled heavy machinery. (May13)

(METI; May 14, 2011)
http://www.nisa.meti.go.jp/english/files/en20110514-3-2.pdf

<Reference Information>

The Reactor Core Status of Fukushima Daiichi Nuclear Power Station Unit 1
disclosed by TEPCO dated May 15, 2011

EBEFE—RFE 1 EHOFEREIZDONTR01L F5 A 15 BERASHERENHER)

Regarding the accident of Fukushima Daiichi Nuclear Power Station caused
by the Tohoku-Chihou-Taiheiyou-Oki Earthquake which occurred on March 11,
2011, we, Tokyo Electric Power Company, have been developing the immediate
roadmap to restore the situation, and have taken all measures for this purpose at the
moment.

Along with these efforts, we have been organizing the past work progress record as
well as the plant data after the earthquake.

In this task, we have decided to conduct the analysis of the reactor core status
based on the currently available records and on the hypothesis led from such
records.

As a result, we estimate that "regarding the Unit 1, nuclear fuel pellets have melted,
falling to the bottom of the reactor pressure vessel at a relatively early stage after the
tsunami reached the station."

Meanwhile, regarding the reactor core status of Unit 1, because the fuel has been
cooled stably by water injection, we believe that there would not be likely the further
situation transition, e.g. to the situation where we need to release a large amount of
radioactive materials.

Because the current analyses are not always able to utilize every necessary

information, which means that the analyses result are provisional, we will make effort
to have more accurate status of the reactor core through further investigation.

For the Unit 2 and 3, we will also conduct the similar analyses.
IR ERREHN axXTTHA+
http://www.tepco.co.jp/en/press/corp-com/release/11051509-e.html
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2-1-3. SEDRBEL

Q4.
A4

How long is it estimated to bring the situation under control?
The following two steps set as targets in the previous roadmap remain the
same:
Step 1: Radiation dose is in steady decline.
Step 2: Release of radioactive materials is under control and radiation
dose is being significantly held down.

(Note) Issues after Step 2 will be categorized as “Mid-term Issues”
Target achievement dates tentatively set in the previous roadmap remains
the same, although there will still be various uncertainties and risks:

Step 1: targeting mid July
Step 2: around 3 to 6 months (after achieving Step 1)

See Attachment <2-5> for further details.

(METI: Ministry of Economy, Trade and Industry, May 17, 2011)
http://www.meti.go.jp/english/earthquake/nuclear/roadmap/pdf/110517TEPCO sta

tusl.pdf
http://www.meti.go.jp/english/earthquake/nuclear/roadmap/pdf/110517TEPCO sta

tus2.pdf

(Reference: April 17, 2011)

The following two steps are set as targets: “Radiation dose is in steady
decline” as “Step 1” and “Release of radioactive materials is under control
and radiation dose is being significantly held down” as “Step 2.” Target
achievement dates are tentatively set as follows: “Step 1” is set at around 3
months and “Step 2" is set at around 3 to 6 months after achieving Step 1.
We would like to announce, within 6 to 9 months as our target, to the
residents of some of the areas whether they will be able to come home.

(METI: Ministry of Economy, Trade and Industry, April 17, 2011)
http://www.meti.go.jp/english/speeches/pdf/20110417 a.pdf

http://www.meti.go.jp/english/speeches/20110417.html

27167



As of July 20, 2011

Column, <Reference Information>

General Data on Fukushima Daiichi Nuclear Power Station disclosed by TEPCO
BEE—REERT AHASHLRRENHHTR)

Unit 1| Unit2 Unit 3 Unit 4 Unit 5 Unit 6
Output(MW) 460 784 784 784 784 1100
Start Commercial 1971 1974 1976 1978 1978 1979
Operation 5/26 7/18 5127 10/12 4/18 10/24
No. of Fuel | (Tons-U
) 69 94 94 94 94 132
Assemblies |)
loaded (pieces) | 400 548 548 548 548 764
. GE . . ) i GE
Main Contractor GE ] Toshiba | Hitachi | Toshiba ]
Toshiba Toshiba
Futaba-machi,
. Ohkuma-machi, Futaba-gun,
Location , Futaba-gun,
Fukushima Pref. i
Fukushima Pref.

Note: Figures for fuels loaded indicate the weight (in tons-U) of uranium fuel in the

upper row and the number (in pieces) of fuel assemblies in the lower row.

5IR-RREESN ARXTTH Ak

http://www.tepco.co.jp/en/corpinfo/overview/pdf-4/14-e.pdf
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2-2. Bk, BERBXLUKRKEE (Water, Food, Atmosphere, etc.)

2-2-(1). #k¥K Tap Water
B K DH B
Q2-1. What is the index levels of intake of tap water?
A2-1. For radioactive iodeine:300 Bqg/kg (for infants: 100 Bg/kg)
For cesium: 200bg/kg.
Users are requested to refrain from drinking tap water when they exceed the
index levels.

BREKDRE A &

Q2-2. What is the monitoring policy?

A2-2. MHLW(Ministry of Health, Labor and Welfare)implements monitoring
focused on water supply utilities in Fukushima prefecture and Its
neighboring regions (Miyagi, Yamagata, Niigata Ibaraki, Tochigi, Gunma,
Saitama, Tokyo, Kanagawa and Chiba). Furthermore, the MHLW
accumulates the monitoring results, by collecting nation-wide results of the
survey conducted by MEXT and water supply utilities. Inspections are
performed more than once per week.

EImFIRE R

Q2-3.What are the requests for the restrictions on intake of tap water and public
announcement by the MHLW?

A2-3.MHLW summarizes the nation-wide inspection results and regularly
announces them publicly together with the charts indicating the inspected
areas and non-inspected areas. In principle, the MHLW requests the
restriction of intake and public announcement to water supply utilities whose
average inspection results of the radioactive materials in tap water in the
last three days exceeds the index levels. However, in case a single
inspection outcome considerably exceeds the index levels, the MHLW
requests the restriction of intake and public announcement to the said water

supply utility.

FEER I PR D 7 B

Q2-4. What are the recommended measures for the cancellation of intake
restrictions by water supply utilities?

A2-4. Water supply utilities restricting the intake of tap water are recommended to
lift their restrictions in case the average inspection results of radioactive
materials in tap water in the last immediate 3 days falls below the index
levels and that the outcomes have been on the decrease. The MHLW also
requests that they properly publicly announce the cancellation of the intake
of tap water.
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(MHLW: Ministry of Health, Labor and Welfare, April 4, 2011)

http://www.mhlw.qgo.jp/english/topics/2011eqg/dl/april 8 01.pdf

RADRRADHIE,

Q2-5 What are the current levels of lodine and Cesuim detected in tap water in
Tokyo?

A2-5.No radioactive lodine (131), Cesuim (134 and 137) was detected at five (5)

Monitoring points(purification plant) on June 19, 2011. (ND ((Not
detectable))

(Bureau of Waterworks Tokyo Metropolitan Government)
http://www.waterworks.metro.tokyo.jp/press/shinsai22/press110324-02-1e.pdf
2-2-(2). B Food
BREOXREGD BB,

Q2-1. Which local governments are covered by inspection?

A2-1. Local governments instructed by the prime minister (Fukushima prefecture,
Ibaraki prefecture, Tochigi prefecture, and Gunma prefecture) and the
adjacent local governments (Miyagi prefecture, Yamagata prefecture,
Niigata prefecture, Nagano prefecture, Saitama prefecture, and Chiba
prefecture) and the local government producing food exceeding the
prospective regulation values (Tokyo)

HEFTORERR.

Q2-2. What are the results of inspections so far?

A2-2. Because the distance from the Fukushima No. 1 Nuclear Power Plant is
considered to influence the conditions of fallout the most, the results are
sorted out by prefecture (excluding Fukushima prefecture).

A. Vegetables (iodine-131)

(a) Average or median values exceeding 1,000Bq/kg
Spinach (Ibaraki prefecture, Tochigi prefecture, and Chiba prefecture),
Parsley (Ibaraki prefecture, Chiba prefecture), Garland chrysanthemum
(Tochigi prefecture, Chiba prefecture), Kakina (Tochigi prefecture),
Sanchu asian lettuce (Chiba prefecture), Qing-geng-cai (Chiba
prefecture), and Celery (Chiba prefecture)

(b) Average or median values are between 500Bg/kg and 1,000Bg/kg
Spinach (Kanagawa prefecture, Saitama prefecture, Gunma prefecture),
Sunny lettus (Ibaraki prefecture), Mizuna (Chiba prefecture, Ibaraki
prefecture), Komatsuna (Chiba prefecture, Tokyo, Saitama prefecture,
Kanagawa prefecture), Kakina (Gunma prefecture), Leek (Green

onions) (Chiba prefecture), and Garland chrysanthemum (Gunma
prefecture)
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B. Milk (iodine-131)
Average or median values are above 500Bg/kg Raw milk (Ibaraki
prefecture)

414 B A& F5 88 &R K DR HIE B E G
Notes) Cases in which sum of cecium-134 and -137 exceed the
provisional regulation values.
Parsley (Ibaraki prefecture, 2,110Bg/kg), Spinach (lbaraki prefecture,
1,931Bg/kg), Komatsuna (Tokyo, 890Bg/kg), Spinach (Tochigi prefecture,
790Bg/kg), Kakina (Gunma prefecture, 555Bq/kg), Mizuna (lbaraki
prefecture, 540Bq/kg)

BELTRESNGRE.
Q2-3. What are the items used as indexes (food items checked with a priority)?
Q2-3. a.Spinach, Garland chrysanthemum, Kakina, Mizuna, Komatsuna (those
grown in garden farming are selected with a priority)
b. Milk
c. Other items separately instructed by the government

BRELEE St R i,

Q2-4. How often and in which area is the inspection conducted?

A2-4.  About once per week (days of the week to be planned in advance).

However, in case radioactive substances exceeding or close to the
provisional regulation values are detected, the government may instruct
on the number of inspections to be conducted.
For agricultural products, the local governments divide prefectural areas
into appropriate districts. In order to understand the situation of the
spread over the area, samples are taken in a number of municipalities per
relevant area which is appropriately divided by the local governments.

H 7o il PR - SR ER I PR

Q2-5. What are the requirements for establishing items and areas to which
restriction of distribution and/or consumption of foods concerned applies
by the government?

A2-5. £k
1) As for the items exceeding the provisional regulation values, if it is
considered that production areas spread, areas and items are covered.
Hh iz
2)As for the areas, the policy will be on the prefectural basis, taking into
consideration of the duty to label production areas in the JAS regulation.
However, if the management by prefectures and municipalities are
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possible, the prefecture will be divided into multiple blocks.

Y=
3) As for the items, they will be considered on an individual food item
basis in the light of the data obtained so far.

H 1o il PR - SR ER I PR 0D A2 B

Q2-6 What are the requirements for cancelling items and areas to which
restriction of distribution and/or consumption of foods concerned applies
by the government?

A2-6  The cancellation will be based on the application of the relevant local
government.

(MHLW: Ministry of Health, Labor and Welfare, April 4, 2011)
http://www.mhlw.qgo.jp/english/topics/2011eq/dl/food-110404 3.pdf

FHIBDRERR,
Q2-5. What are the current levels of radioactive contaminants in foods tested in
respective prefectures?

See Attachment <2-1> for further details.

(MHLW: Ministry of Health, Labor and Welfare, July 18, 2011)
http://www.mhlw.go.jp/english/topics/2011eq/dl/18July2011.pdf

2-2-(3). X% Atmosphere
EXAE,
Q2-1.What are the basic policies?
A2-1.Basic policies are as follows;
(1) Gamma-ray dose rate
*Mobile monitoring
Continuous survey to cover wider areas with higher concentration of
radioactive materials while decreasing the frequency of measurements at
current fixed points
*Increase in fixed measurement points using personal dosimeters
(2) Analyses of radioactive concentration
*Air, surface, and soil sampling
Prioritized sampling in the areas with higher gamma-ray dose rate
*Beta-emitter nuclide analyses
Further analyses of radiation level of 90Sr for the samples with higher
content of radioactive iodine and cesium
(3) Aerial Survey
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*Aerial survey of surface contaminations by aerial survey systems loaded

on SDF helicopters will be done as soon as possible**,

** Aerial survey of surface contaminations by aerial survey systems loaded
on SDF helicopters has been started from March 25, 2011 on a test
basis and is expected to be continued by taking findings of the test into
consideration as well as by adjusting with Ministry of Defense and
Nuclear Safety Commission of Japan.

(MEXT: Ministry of Education, Culture, Sports, Science and Technology, March 21,
2011)http://www.mext.go.jp/component/english/ __icsFiles/afieldfile/2011/03/23/13
04084 1.pdf

REXRMROMASTEERAEEDHRE, GBE17ARD)

Q2-2. What is the trend in the maximum radiation levels detected in eastern Japan
for the past one month?

A2-2. See attachment <2-2 & 2-3> for comparison of the data inspected on
March 18 and June 18, 2011. See also following chart.
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2-2-(4). #@# Ocean
BEE=S)UTRE (XERFFEAE: MEXT)
Q2-1. What is the purpose of the sea area monitoring plan ?
A2-1 A monitoring survey will be implemented in the sea area in order to identify
the status of release of radioactive substances from the Fukushima Dai-ichi
Nuclear Power Station.

Q2-2. What is the sea area monitoring action plan ?

A2-2. A research vessel of the Japan Agency for Marine-Earth Science and
Technology will measure the air dose rates over and collect seawater
samples from the coastal waters near the nuclear facility. The seawater
samples collected will be brought back and sent to the Japan Atomic Energy
Agency for analysis.

Q2-3. What are the monitored items ?
A2-3 (1) Radioactivity concentrations in the seawater
(2) Air dose rates over the sea
(3) Radioactivity concentrations in airborne dust over the sea

(MEXT: Ministry of Education, Culture, Sports, Science and Technology, March 22,
2011)http://www.mext.go.jp/component/english/__icsFiles/afieldfile/2011/03/23/13
04084 _2 1.pdf

Q2-4. What is the latest findings of the monitoring ?
A2-4 See below illustration.
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Readings of Sea Area Monitoring (Jul 5-9, 2011)
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2-2-(5). Z®Dth Others

AELEETOHRR.
Q2-1. What are the radiation levels in daily-life?
A2-1. See following illustration prepared by MEXT.
Radiation in Daily-life [ 3Unit: uSv |

Upper im# of radiation dose parmitted for

peopie who engage In emesgancy work.
<+ [250,000 it Sv/year]

Uppar Imit of radiation dosa permitied for radla®on wonkers,
- pokica , ard firefghters who engage In disaster prevention.

[50,000 y Sv/year]

[~10,000 u Sv/year] % Chest CT scan

Radiation dose In — 10,000 | | = [6,900 i Sv/each time]
wal_apaﬂ,ﬁmzll] per y!af \

p |
[~2,400 u S\H'year] Spmm 0 ngesbes 20 % |

: ¥
Mafural radiation Dusze Bt for pubikc per year =
Ear?  Hulon essorbed dose per year. (ewrept for medical cane). il
Y ™ O S G €= e ‘b 'F
~ R~ ’ #% [1.000 i Sv/vear]
uungu?ﬁnmn:;:nmaﬁ“ﬂm;m | , gastroimestingl X-ray examination.
[~400 i Sv/year] J [600 it Sw/each time]

[~ 200 i Sv/round trip] E52 [T —

lusted dose of radaton fom ranv.w:ra |

[22 it Sv/year] =esam i i e |

reprcessng piant per year.

[50 i Sv/year]

A air vl batwesn Tokyo and New York (RT) || 100 |I @
{Increased cosmic radabion 3 high atede | % | ( s A3 [50 i Sv/each time]

Baa bl
JI | "[‘“ Ll | “mmaeam:muu;ﬁwmﬁenurf =
Standand raiation dose fram —== R
[10 4 Sv/year] Ctearance level 10 | ""L = (ACtual result |5 Tar below Me valus. )

# Sv [Sievert] =Constant of organism effect by kind of radiation(3#) x Gy [gray]

# Itis 1in case of X rayand ¥ ray.
MEXT makes this, based on "Nuclear power 2002" made by Agency of Natural Resources and Energy.

(MEXT: Ministry of Education, Culture, Sports, Science and Technology, March 20,
2011)

http://www.mext.go.jp/component/english/ __icsFiles/afieldfile/2011/04/21/1305267
042110.pdf

BEHR. FAA TV BREEFTBEBICKEIRENAIRY

Q2-2. What are the risks of cancer by dioxin exposure and our lifestyle habits?

A2-2. See following illustration showing respective risks prepared by National
Cancer Center in Japanese language and translated by JST.
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Risks of Cancer - Radiation Dioxin And Lifestyle Habit (**JPHC Study) -

All Cancer **Solid Cancer: Hiroshima/Nagasaki Specific Cancer *10-15 years after the exposure in the Chelnobyl of the
Relative Risk Dioxin: Occupational Exposure/Plant Exposure victims at the age of 18 or younger.
Accident in Italy

10~ Hepatitis C infected patient (Liver: 36)
Patient with a history of being infected Helicobacter pylori (Gastric: 10)

2.50~9.99 1000mSyv (thyroid: 3.2)

Smokers (lung: 4.2-4.5)

Drinking alcohol more than 360.8 ml per day (Esophagus: 4.6)
1.50~2.49 LCo02000n SUES) 150-200msv (thyroid: 2.1)
Smokers (1.6)
Drinking alcohol more than 541.2 ml per day (1.6)

Daily intake of high-salinity (Stomach: 2.5-3.5)
Lack of Exercise (Colon <male>: 1.7)
Obese (BMI>30) (Bowel: 1.5) (Breath after menopause: 2.3)

1.30~1.49 500-1000mSv(1.4) 50-140mSv (thyroid: 1.4)
Level of 2,3,7,8-TCDD in the blood several
el =S (QmaypEiiene! Bmesura).4) Passive Smoking <Female with no smoking habit> (lung: 1.3)

Drinking alcohol more than 360.8 ml per day (1.4)

1.10~1.29 200-500mSv (1.19)
Obese (BMI=30)(1.22)
Under-weight (BMI<19)(1.29)
Lack of Exercise (1.15-1.19)
High-Salinity (1.11-1.15)

1.01-1.09 100-200mSv (1.08)

Insufficient vegetable intake (1.06)
Passive smoking <Female with no habit of smoking>
(1.02-1.03)

Less than 100mSv

Undetectable Level of 2,3,7,8-TCDD in the blood several
Level hundred times (Occupational Exposure)(1.4)

*JPHC Study: Japan Public Health Center-Based Prospective Study
**Solid Cancer=All cancer except for leukemia (Ef¢HA . BIE LS DHA)

(National Cancer Center)
http://www.ncc.go.jp/jp/information/pdf/cancer risk.pdf

RILILBES—RILISV)

~7% L)L : The becquerel is the Sl-derived unit of radioactivity. One Bq is defined
as the activity of a quantity of radioactive material in which one nucleus decays
per second.

http://en.wikipedia.org/wiki/Becquerel

—AX)L k : The sievert (symbol: Sv) is the International System of Units (SlI) Sl
derived unit of dose equivalent radiation. It attempts to quantitatively evaluate
the biological effects of ionizing radiation

http://en.wikipedia.org/wiki/Sievert

D—RIVEDEFL(SDDEGIDBER)

12—~ )JL(Sv)=1000 22—~ )LE(MmSv) =100 A48 —A )Lk (USv)
http://www.nirs.go.jp/information/info.php?i13
RILILBYEL—RILMSV)DIEE

Please refer to the chart in A. 2- 4 below for coefficients between Bg and Sv
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RRAFEORERFRERT (14 AR

Q2-3. The air dose rate in Tokyo is declining, but it is still continuing to be above
normal. About how much milli Sv is the accumulated dose (for about a
month from March 14 to April 11) of a resident in Tokyo?

A2-3. This section explains both the external radiation exposure and internal
exposure, i.e. ingestion of radioactive substances in the body. The following
calculated values represent typical radiation doses, and the dose varies
depending on individual’s behaviors and eating habits.

KON ZITDHBIHRE

The dose of external radiation exposure from radioactive substances in the
air is found to be about 16 micro Sv for a month (assuming that the person
stays outdoors for 8 hours a day) since March 14, by adding up the data
announced by the MEXT and then subtracting the average dose at normal
times.
BWEHEMEZARDODICIRYRAD T EICK>TRITIMEHRE (K. BR. T
%)

Water: Radiation exposure doses should take into consideration water, food

and breathing. Suppose you drink 1.65 liter of tap water a day. The exposure
from tap water will be an estimated 10 micro Sv or thereabouts using the
data from the Tokyo Metropolitan Government (Please refer to Question
Q2-3 below).

Food: Suppose you drink milk containing 20Bqg/kg iodine-131, 1 Bg/kg
Cesium-137 and 1 Bg/kg Cesium-134, eat fish likewise containing 2 Bq/kg, 1
Bg/kg, 1 Bg/kg, respectively, and also eat vegetables containing 150, 10, 10
Bg/kg, respectively, every day for one month. Your exposure dose is
estimated to be about 69 micro Sv.

Inhalation: The exposure from inhaling radioactive materials in the air is
estimated to be about 21 micro Sv based on the Tokyo Metropolitan
Government’s data about radioactive substances in the dust, in the case of
breathing 22.2 cubic meter of air.

tEEEE

With all the above figures combined, the total is about 120 micro Sv for a
month. This is lower than the upper level of radiation exposure in a round

trip by airplane between Tokyo and New York and not hazardous to your

health. You, however, need to pay close attention to announcements by the

governmental offices and follow instructions and guidance when they are
issued.

BoMEET S0 RIRMSHRE DT EH

Q2-4 How can | find my accumulated dose in the area where | live?
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A2-4. You can calculate it to a certain degree, though it is slightly complex.

First, you can find an amount of radiation received from radioactive
substances in the air by adding all the figures announced by the MEXT for a
period from the day of the accident to the present. The following is the
calculation of the radiation dose in Tokyo mentioned in Question Q2-2.
Bl (ZREHFRE)
Example: Calculation of radiation exposure in reference to the
announced air doses
The air dose was 0.0927 micro Sv/h on average according to the MEXT’s
data (for 29 days from March 14 - April 11)

0.0927 x 24 hours x 29 days = 64.5 micro Sv ----- Q)
The average air dose in Tokyo in normal times is 0.028-0.079 micro Sv/h, so
the median value 0.0535 is used as follows.

0.0535 x 24 hours x 29 days = 37.2 micro Sv ------ @

DO—©@ = 27.3 ----- ©)
If you go out for 8 hours and stay indoors for 16 hours, the reduction
coefficient is:

1x 8/24+0.4x16/24 = 0.6---- @
The dose of radiation received is:

@ x@ =27.3x0.6=16.38 = 16 micro Sv.
Bl (k. BE&)
Example: Calculation of exposure dose from radioactive substances
occurring in food and water
The exposure dose from radioactive substances in water or food (including
potential exposure from radioactive substances ingested into the body) can
be estimated by the following formula.
Dose of radiation received (micro Sv) = Effective dose coefficient (the values
given in the chart below) x radioactive concentration (Bg/kg) x food intake

(kg)
Effective dose coefficientsx (micro Sv/Bq)
lodine-131 Cesium-137 Cesium-134

New-born baby(3 | 0.18 0.020 0.026
months)

Infant(Age 1) 0.18 0.012 0.016
Child (Age 2-7) 0.10 0.0096 0.013
Adult 0.022 0.013 0.019

% (Oral ingestion; NIRS compiled the data based on “ICRP Database of
Dose Coefficients: Workers and Members of the public, CD-ROM, 1998”)

Suppose 1kg of water contains 8.59Bq iodine-131, 0.45Bq Cesium-137
and 0.28Bq Cesium-134x . If an adult drinks 1.65 liter of water a day for 29
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days, the radiation exposure doses will be:

lodine-131 : 0.022 x 8.59 x 1.65 x 29 = 9.0 micro Sv.—QQ)
Cesium-137 : 0.013 x 0.45 x 1.65 x 29 = 0.28 micro Sv—-2)
Cesium-134 : 0.019 x 0.28 x 1.65 x 29 = 0.25 micro Sv—-3)

Exposure dose = O + @ + @ = 9.53=about 10 micro Sv.

X The average of the data announced by the Tokyo Metropolitan
Government from March 18 to April 11.

The estimate given above in Q&A2-2 uses values close to the average of
the Results of radiation tests on distributed foods (11 samples of milk, 241
samples of vegetables and 5 samples of fish) presented by the Ministry of
Health from March 19 to April 11. When a total of Cesium isotopes 134 and
137 combined is given, the ratio of the two substances is assumed to be 1
to 1.

Bl (ZR|A)

Example: Calculation of dose of radiation received from radioactive
substances existing in the air

To estimate radiation dose from inhaling radioactive substances in the air,
you need a concentration of radioactive substances in the air. Such data,
however, are rarely announced. In question Q&A2-2 mentioned above, the
data presented by the Bureau of Labor and Industrial Affairs
(http://www.sangyo-rodo.metro.tokyo.jp/) are used to calculate as follows.
Dose of radiation received (micro Sv) = Effective dose coefficient (the
values in the chart below) x radioactive concentration (Bg/ms) x respiratory

coefficient (22.2m3 a day here) x number of days

lodine-131 lodine-134 Cesium-137 | Cesium-134
New-born baby(3 | 0.072 0.0011 0.00 0.070
months)
Infant(Age 1) 0.072 0.00096 0.10 0.063
Child (Age 2-7) 0.037 0.00045 0.070 0.014
Adult 0.0074 0.000094 0.039 0.020

X (Oral ingestion of particles (Type F); NIRS compiled the data based on
“ICRP Database of Dose Coefficients: Workers and Members of the
public, CD-ROM, 1998")

The highest levels of radioactive concentration for lodine-131, lodine-132,
Cesium-137 and Cesium-134 in the dust in the air in Tokyo were recorded
from 10:00 to 11:00 hours on March 15 as being 241, 281, 60 and
64Bg/ma.respectively. Thus, a rough estimate of the amount of radiation
potentially received from inhaling 22.2ms of air /h would be as follows.
lodine-131: 0.0074 x 241 x 22.2 x 1/24 = 1.05 micro Sv. —@
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lodine-132: 0.000094 x 281 x 22.2 x 1/24 = 0.0244 micro Sv. —@

Cesium-137: 0.039 x 60 x 22.2 x 1/24 = 2.16 micro Sv. —@

Cesium-134: 0.020 x 64 x 22.2 x 1/24 = 1.18 micro Sv. —@

Radiation dose in this hour= D + @ + @ + @ =5.01 micro Sv.
Repeat this calculation for all the hours and add them up. The above
guestion Q&A2-2 refers to_the total of all values recorded from March 14
to April 11. lodine vapor is not included.
With respect to children’s respiratory coefficients per day, the ICRP
suggests (in publication 71) 2.86 ms/day for a new born baby (3 months),
5.16 ms/day for an infant (age 1), 8.72 ms/day for a child (age 5), 15.3
mas/day for a child (age 10) and 20.1 msfor a child (age 15).
You can estimate your accumulated dose, to some extent, by combining
the dose of radiation received from air dose, the dose from breathing in
air containing radioactive substances and the radiation dose from the
intake of food or water containing radioactive substances.

(National Institute of Radiological Sciences; April 22, 2011)
http://www.nirs.go.|p/ENG/data/pdf/il4 e3.pdf
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2-3. & (Evacuation)

EXEZOBFER
Q3-1. What was the evacuation request by the Government immediately and a

A3-1

couple of days after the earthquake? Also, how many residents were
affected by the evacuation request?

On the evening of March 11, the evacuation of residents from areas within 3
kilometers of the plant was ordered by the Prime Minister out of concern
regarding the possible leakage of radiation from the Fukushima Daiichi
Nuclear Power Plant. Residents living in the area of 3 to 10 kilometers
around the plant were also ordered to stay indoor. On the following day,
March 12, the radiation dose in the area around the plant increased, and the
evacuation zone was increased to 10 kilometers around the plant, and
shortly thereafter to 20 kilometers. On March 15, residents living in the area
20 to 30 kilometers around the plant were instructed to stay indoors.
Approximately 140,000 people live within a 30-kilometer radius of the plant,
and of these approximately 87,000 live within 20 kilometers of the plant.

ENLEDBAFE T, KIgER E R
Q3-2 What did the Government request the residents to do afterwards? and on

A3-2.

which recommendation or guideline is it based?

On April 10, judging from changes over time in the radiation dose rate in air
at various locations and calculations made using SPEEDI, the Nuclear
Safety Commission indicated that there were areas northwest of the plant in
which the integrated dose rate exceed 20 millisievert per year and the NSC
presented measures to deal with the situation to the government. Based
on the recommendations of the NSC, the government held discussions with
the affected communities, and on April 22 the area 20 kilometers around the
Fukushima Daiichi Nuclear Power Plant was declared a "Caution Zone" to
which entry was prohibited. In addition, the instruction to remain indoors
was lifted for the area 20 to 30 kilometers around the plant and the area
northwest from the Caution Zone outside20 kilometers of the plant was
designated a“Planned Evacuation Zone.” Also, “Emergency Evacuation
Preparation Zones" are designated in the areas within the zone 20 to 30
kilometers around the plant

(Science Council of Japan, May 2, 2011)
http://www.scj.go.jp/en/report/houkoku-110502-7.pdf

Q3-3. How did the Government designate “Planned Evacuation Zone.”?

A3-3.

High accumulated dose has been detected in some surrounding area
20km-outside of the Nuclear Plant, which has been caused by locally
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accumulated radioactive material released from the Plant as a result of

the difference in weather as well as geographical conditions. To stay and live
in these areas could lead to the exposure of higher accumulated doze.

Based on this understanding and considering “radioprotection index under
emergent exposure” required by International Commission on Radiological
Protection (ICRP) as well as International Atomic Energy Agency (IAEA)
(20-100 mSv per year), “Planned Evacuation Zone.” has been designated
as a area where accumulated dose could reach 20 mSv within one year from
the date of explosion.

(Prime Minister of Japan and his Cabinet, April 22, 2011)
http://www.kantei.go.jp/saigai/20110411keikakuhinan.html

See attachment <2-4> for more specific FAOs
http://www.kantei.go.jp/foreign/kan/statement/201103/15message e.html
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2-4. SO RBEL PSIZEIFERY#EA (The Way to Handle the Situation)

Q4. How long is it estimated to bring the situation under control?

A4. The following two steps are set as targets: “Radiation dose is in steady
decline” as “Step 1” and “Release of radioactive materials is under control
and radiation dose is being significantly held down” as “Step 2.” Target
achievement dates are tentatively set as follows: “Step 1” is set at around 3
months and “Step 2" is set at around 3 to 6 months after achieving Step 1.
We would like to announce, within 6 to 9 months as our target, to the
residents of some of the areas whether they will be able to come home.

See Attachment <2-5> for further details.

(METI: Ministry of Economy, Trade and Industry, April 17, 2011)
http://www.meti.go.jp/english/speeches/pdf/20110417 a.pdf
http://www.meti.go.jp/english/speeches/20110417.html
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2-5. LRILT (Level 7)

Q5-1. Which organization or entity assesses the events in Fukushima Dai-ichi
Nuclear Power Station and which rating is applied to as a result of its
assessment?

A5-1. The Rating of the International Nuclear and Radiological Event Scale (INES)
on the events in Fukushima Dai-ichi Nuclear Power Station (NPS), Tokyo
Electric Power Co. Inc. (TEPCO), caused by the Tohoku District - off the
Pacific Ocean Earthquake is temporarily assessed as Level 7, considering
information obtained after March 18th.

(METI; April 12, 2011)
http://www.nisa.meti.go.jp/english/files/en20110412-4.pdf

LARIILT &L,

Q5-2. How serious is the situation to be assessed as level 77?

A5-2. Major Accident: Major release of radioactive material with widespread health
and environmental effects requiring implementation of planned and extended
countermeasures.

See Attachment <2-6> for further details.

(IAEA: International Atomic Energy Agency)
http://www.iaea.org/Publications/Factsheets/English/ines.pdf

LARILT7 DIRHL,

Q5-3. What is the rationale for assessing as level 7 this time?

A5-3. Nuclear and Industrial Safety Agency (NISA) estimated the total amount of
discharged radioactive materials from the reactors of Fukushima Dai-ichi NPS to
the air, making a trial calculation using the result of analysis of the situation of the
reactors and so on, which was carried out by Japan Nuclear Energy Safety
Organization (JNES). This estimation resulted in the value corresponding to Level
7 of INES rating*.

* The value representing radiation impact, which is converted to the amount
equivalent to 1 (lodine), exceeds several tens of thousands of tera-becquerel (of
the order of magnitude as 10 Bq).

(METI; April 12, 2011)
http://www.nisa.meti.go.jp/english/files/en20110412-4.pdf
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(Differences between Fukushima and

26. Fx I/ TAVEHREDEL

Chernobyl

Q6. How is the accident different from the Chernobyl one in terms of its cause,

modality, amount of radioactive materials released and casualties etc?

A6-1. See attached comparison sheet prepared by MOFA below.

Major Differences between the Chernobyl accident and the accident at the Fukushima Dai-ichi Nuclear Power Station

April 18, 2011

Chernobyl

Fukushima Dai-ichi

Cause of accident

Violations of operating rules and regulations
during an emergency shutdown
test.(including disabling safety systems)

Loss of cooling functions resulting from the loss of power
sources due to the tsunami, though the reactors shut down
automatically during the earthquake.

Modality of accident

The reactor, without a containment vessel by
design, exploded at the core. Updrafts due to
the explosion and the subsequent fire
dispersed radioactive substances contained
in the core across a wide area.

With the containment vessels in place and no major damage
to the pressure vessels, most of the radioaciive substances
are thought to remain within the pressure vessels.

Amount of radioactive materials
released (Todine-131 equivalent®)

5.2 million terabecquerels (5.2 x 101 Bq)
(Source: TAEA Report of the Chernobyl
Forum Expert Group ‘Environment’)

NISA estimate: 0.37 million terabecquerels (3.7 x 1017 Bg)

NSC estimate: 0.63 million terabecquerels (6.3 x 1017 Bg)
(About one-tenth that of the Chernobyl accident)

Casualties 28 people died due to acute radiation No one has died. (At present, no one has suffered from
sickness (massive radiation exposure) radiation damage due fo radiation exposure, either. The
(Source: IAEA Frequenily Asked Chernobyl | maximmuim allowable exposure 15 limited fo 230 mSv for
Questions) workers at the plant.)
(Note: Acute fatal exposure 1s 8,000 mSv or
more.)
Evacuation and exposure of Surrounding residents were ordered to The evacuation directive was issued before the release of
surrounding residents evacuate after a large amount of radioactive | radioactive substances. This limited local residents’

substances was released info surrounding
areas. Many of the residents were exposed to
high levels of radiation until the evacuation
was complefed.

exposure fo radiation af a low level

* The estimates by the Nuclear and Industrial Safety Agency (NISA) and the Nuclear Safety Commission (NSC) have been converted to Iodine-131
equivalents by NISA according fo the INES User's Mamual.

(Ministry of Foreign Affairs; April 18, 2011)

http://www.mofa.go.jp/j info/visit/incidents/pdfs/differences.pdf
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Q6-2. What is the difference in the amount of discharged radioactive materials?
(EBEE—REEIOKIFANOBFEVEDORERHBELFIL/TAITD

DRHE,)

A6-2. The amount of discharged radioactive materials of Fukushima Plant is
approximately 10 percent of the Chernobyl accident which was assessed on

the same level. Please refer to the following chart for comparison;

Aszzumed amount of the discharge i Reference)
from Fukushima Dai-icha NPS Amount of the
] dizcharge from the
Eztimated by Announced by
. Chernobyl
NISA NSC :
accident
5] .. (a) 1.3x1017 Bg 1.5x1017 Bg 1.8x101% Bg
137Cs 6.1x101% Bg 1.2x1015 Bg 8.5x1016 Bg
kCunaerted ............................................................
value to 151) 2.4x1017 Bg 4 8x1017 Bg 3.4x1018 Bg
.. (b)
(a) + (b) 3.7x1017 Bq 6.3x1017 Bg 5.2x1018 Bg

NISA: Nuclear and Industrial Safety Agency
NSC: Nuclear Safety Commission of Japan
INES: International Nuclear and Radiological Event Scale

(Notes) The conversion of the values to be equivalent to radiation impact
of 131l regarding the NISA’s estimation and the NSC’s announcement were
carried out by NISA in accordance with the INES User’'s Manual.

(Ministry of Economy, Trade and Industry; April 12, 2011)
http://www.nisa.meti.go.jp/english/files/en20110412-4.pdf
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1. RERICEIETHSES

According to the estimate released by TEPCO dated April 12, 2011,
radioactivity of 720,000,000 terebequerels generated by atomic fission was
found to be present in the core fuel at Unit 1 to 6 as well as in the stored spent
nuclear fuel as of March 11, 2011 when the quake hit, which has fallen to
150,000,000 terebequerels as at April 11, 2011 after the half-time has elapsed.
([Z21—XEX]

REMNT 2BICARLE#EHICESE. BRFFO3 A1 1BRRT., REFE1
~ 6 SHDIFDRM LB SIN TV ERFARBMAICIE ZIRKTERS
NETRB2FA TSN LILOKRSENTFE L. FaDFEEANTE. 4 A
11HRRTEIBEEFAT IV LILETHD L=,

April 13, 2011, Sankei Online News
http://sankei.jp.msn.com/life/news/110413/trd11041300490004-n1.htm

2. MEEERED EABIE :
2011 % 6 A 6 HNISA (RFHERL - REMR) BHT—FITE IS EABE
BT BTINIVIL = TTABTINIVILA)

In April, when it declared Fukushima Daiichi a top-level event on the
international scale that ranks nuclear disasters, Japan's Nuclear and Industrial
Safety originally estimated that the radioactive release from the plant at a
minimum of 370,000 terebequerels. A terabecquerel is equal to one trillion
becquerels, a unit of radioactivity equal to one nuclear decay per second.
Japan's Emergency Response Center raised that estimate this week to
770,000 terabecquerels from March 11 to March 16, the first five days after the
accident. At Chernobyl, in the former Soviet republic of Ukraine, the
radioactive release amounted to 5.2 million terabecquerels.

Jun 7, 2011, CNN Online News
http://edition.cnn.com/2011/WORLD/asiapcf/06/07/japan.nuclear/index.html
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B0 1F RDHIGEINR
A6-3. Damage/ Impacts of the residents living around the plant
In Chernobyl, 270 thousand people in high-exposure area are calculated to
have been exposed 50 mSv or above and 5 million people in low-exposure
area is calculated from 10 to 20 mSyv, which didn’t affect their health except
for thyroid cancer among children. Of the children who drank huge amount
of contaminated milk, 6 thousand children had surgery and 15 children have
died.
In Fukushima, the milk with more than 100 Bg/kg is not distributed
according to the interim standard; 300(100 for infant)Bg/kg. There is no
problem. The people living near the Fukushima plant have been exposed 20
mSv or below. There is no impact from radiation.

(Prime Minster of Japan and His Cabinet, April 15, 2011)
http://www.kantei.go.jp/saigai/senmonka g3.html
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2-7. BRORFHABREK/ZELEEEEMBE I DL T(Japanese Governmental

bodies concerning nuclear policy and safety)

Q7-1. What governmental bodies are concerned with nuclear policy/safety in
Japan?

A7-1-1. The Administration of Atomic Energy in Japan

The Atomic Energy Commission is set up in the Cabinet Office together with the
Nuclear Safety Commission, which is responsible for assuring safety of nuclear
research, development and utilization activities. MOFA, MEXT, MHLW, MAFF,
METI, MLIT, and MOE promote administration for nuclear energy research,
development, and utilization in consistent with the basic policies specified by the
Atomic Energy Commission. Actual activities for promoting research, development
and utilization of nuclear energy are promoted by research organizations,
universities and private companies including electric utilities.

51 NEREREFHEES AR THA
http://www.aec.go.jp/jicst/NC/about/index e.htm

Cabiner Office 4!

Atomic Energy Commission (AEC) Nuclear Safety Commission

* Formulates the Framework of Nuclear Energy Policy

» Estimates the government budget for implementing
nuclear energy policy

* Checks the administrative judgments of other
governmental agencies under *the Law for the
Regulation of Nuclear Source Material Nuclear
Fuel Material and Reactors’ ete

*Development of the intellectual nfrastructure
for enswing nuclear safety

=Ensuring safety of nuclear facilities

*Nuclear disaster countermeasures

*Promoting dialog on nuclear safety with the

general public

_———_‘_‘__‘_——_
Report Basic policies & Principles
= AR N

‘ Related Governmental Organizations ‘

Ministry of Education, Sports, Culture, Miunistry of Economy, Oifiir bl pied slinistiins
Science and Technology Trade and Industry
*Nuclear policies on science and Agency forl‘fi'a.mral Resources and Enerpgy s Ministey of Tiferial A fiums and
technolo gy *Nuclear policies for energy use Compmnications
*Nuclear development for the purpose *Development of nuclear engimeering for *Ministry of Foreign Affaus
of mproving the level of science and energy use 'Mlﬂlﬁ'f_\f of Health. Labor and
technolo gy s o .
= Nuclear and Industrial Safety Agency -Mumstry of A griculture.
sRegulation on use of nuclear reactors ; - = Forestry and Fisheries
for experiment and research. nuclear *Regulation on project of mlcle_ﬂr refinement *Mmistry of Land, Infrastructure
fuel resource and materials Plots i alaam Iop o R Rl and Transport :
Proventing ol radinachve Rasards ote disposal. and on nuclear power generation - *Munistry of the Environment e
facilities etc.

SR NERREFHEES AR THA+
http://www.aec.go.jp/jicst/NC/about/organizations.pdf
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A7-1-2. The Administrative Structure of Nuclear Regulation in Japan

are planning, deliberation, and decision on matters concerning;

@ Policies on regulations 1o ensure nuclear safaty,

®Regulations to ensure safety of nuclear reactors and use of nuclear fuel and materals,
@Fundamentals of prevention of hazards due to utilization of nuclear energy,

®Fundamentals of measures for prevention of radiological hazards due to fallouts of

@ Regulations o ensure nudear safety among important matters in utilization of nuclear enargy 4
A

) Observation and
Inquiry Response Report Audit

Ministry of Economy, Trade and Industry (Nuclear and Industrial Safety
Agency)

Muclear power plants, Refining, Fuel fabrication, Spent fuel storage, Reprocessing,
Waste disposal related to nuclear power generation

Ministry of Education, Culture, Sports, Science and Technology

Testand Research Reactors, Use of nuclear resourcefiuel materials, Use of radioisotopes
and radiation generators, Implementation of Safeguards of nuclear materials,
Environmental Monitoring, Radiation Emergency Medicine elc

Application tl Approval Report i I Inspection
Muclear facility and its construction Implementing situation

A A

IR R FhREZES AR T =T H A b
http://www.nsc.go.jp/NSCenglish/aboutus/organization.pdf

A7-1-3. The outline of each administrative organization

Atomic Energy Commission (JAEC) since 1956 / JA - HEES
Establishment of the Atomic Energy Commission

Earnest activities for nuclear research, development, and utilization in Japan
began when the Atomic Energy Basic Law was established on December 19, 1955.
The Law specifies that these activities shall be promoted, limiting them to peaceful
purposes and making it a principle to assure their safety, making transparent the
results, and promoting international cooperation, with a view to securing energy
resources for the future, promoting science and industries, and thereby
contributing to the improvement of both welfare of human society and the living
standard of the people. The Atomic Energy Commission was set up based on the

Law on January 1, 1956 to implement national policies for deliberately pursuing
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these goals or nuclear energy policies in a democratic manner.

The Role of the Atomic Energy Commission

The Atomic Energy Commission is composed of five Commissioners appointed by
the Prime Minister with the Diet’s consent for three-year terms. One of them is
appointed as Chairman. Its mission is to plan, deliberate, and decide concerning
basic policies or strategies for the promotion of research, development, and
utilization of nuclear energy, to adjust the activities of administrative organizations
concerned, to compile the budget for these organizations to pursue the policies,
and to give opinions to the competent Ministers on the adequacy of applying the
criteria of the Law on the Regulation of Nuclear Source Material, Nuclear Fuel
Material and Reactors.

The Commission discusses with outside parties concerned, deliberates a written
draft policy statement prepared by the Secretariat, and makes policy decision
based on it at Commission meetings, which are open to the general public.
Unofficial transcripts are produced for each meeting and are available on the Web
for viewing approximately one week after the meeting. The meetings are held
every Tuesday.

51 NEREREFHEES ARV THA
http://www.aec.qo.jp/jicst/NC/about/index e.htm

Nuclear Safety Commission (NSC) since 1978 /| R ¥ ' ZEEES

It's Roles

The utilization of nuclear energy in Japan is limited to peaceful purposes by
ensuring nuclear safety, and is performed independently under democratic
administration and public awareness so as to contributing to the improvement of
the national living standard. In order to ensure nuclear safety, the pre-requisite of
using nuclear energy, the government regulates, pursuant to the pre-enacted laws,
the utilization of nuclear reactors, nuclear fuel materials, etc. The NSC has the role
to make sure the safety in utilizing nuclear energy. When utilizing nuclear energy,
risks of adverse effects on human health or environment by radiation and
radioactive substances cannot be completely excluded. Safety goals of nuclear
energy utilization are to ensure the risks below the socially acceptable limit. It is
important for nuclear operators and regulatory organizations: to cooperate in
working out an effective means and in continuing constant efforts to executing it for
achieving these goals and further higher goals; and to facilitate public awareness.
The NSC presents scientifically sensible basic philosophy for ensuring nuclear
safety from its expertise. It administers, through its suggestions and
recommendations for improvement and corrective actions, the regulatory bodies
and the nuclear operators. The NSC also promotes information dissemination and
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bilateral dialogue with the public for enhancing credibility of nuclear safety.

National nuclear regulatory systems and the NSC Responsibilities

The biggest role of the Nuclear Safety Commission of Japan (NSC) is to show the
national basic philosophy of nuclear safety. To this end, the NSC formulates a set
of regulatory guides for the regulators’ safety review. For ensuring highly credible
nuclear safety, the so-called “double-check” system is institutionalized in Japan:
direct regulation of nuclear operators by the government regulatory agencies
(METI, etc.), and supervision/auditing of those agencies by the NSC. The NSC
watches and makes sure that the regulation activities by the regulatory agencies
be conducted appropriately pursuant to the NSC nuclear safety basic philosophy.
The NSC also conducts intensive investigations and deliberations in order to
appropriately respond to new nuclear safety issues, as they emerge in regulations
and/or safety programs by the nuclear operators. For example, the METI conducts
safety reviews of new builds or modifications of existing nuclear power plants upon
their applications. The NSC reviews, from its independent view points, the
appropriateness of the METI safety reviews. Further in the construction and
operation phases of those facilities, the NSC supervises and audits the nuclear
safety regulatory activities of the regulatory agencies. The environment and
technologies surrounding the utilization of nuclear energy constantly evolve. The
NSC continually reviews the basic nuclear safety philosophy and administers the
nuclear safety regulatory agencies, based on the lessons and knowledge from its
aforementioned activities and the international resources.

Sl REFHREEESR RV THA
http://www.nsc.go.jp/NSCenglish/index.htm

Nuclear and Industrial Safety Agency (NISA) /| RFHEREERRE

Establishment

The nuclear energy related safety administrations formerly operated by Science
and Technology Agency and the Agency of National Resources and Energy have
been transferred to and industrial safety administration previously directed by the
Ministry of International Trade and Industry administrations being centralized and
strengthened under NISA.

Mission

The Nuclear and Industrial Safety Agency (NISA) was established on January 6,
2001 as part of a reorganization of central government ministries. Our mission is to
ensure the safety of the people’s livelihoods through the regulation of the energy
industry and related industries.
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The staff teams at NISA, uplifted by such a worthy objective, continue to strive day

and night to carry out their duties as agents who have received the mandate from
the people of Japan.

51 RFAZRERZR 2RI THA+
http://www.nisa.meti.go.jp/english/index.html

Agency for Natural Resources and Energy /| ERIRILX—T

HE. BLPEFA ML ay LUk RREEOEREEVIBRLLVERICERLTLE
T, FE. AVFDRRGHEZFICHEIIRILF—FEMLKREEST. HREOIRILY
—mMBEREGHEBELILEZLDZDOHYET, SOLEBRERFA. KE. PEIZLC
HHAZEIIEVWTHLIRILF—BEROREL - RIENRRICEADDHAHEIAT
9, Tl MKIREMEANDOREELEELGRBELLG>TVET , IOL-HREDELL
IR F—ERERFA . EE. F-BRIRILF—HBIZRELEL, BRI
ILE—TIEAREIROERICA (T, FBHICIRYBATHEET,

BIR:-#BFEEE AKXV THAk

http://www.meti.go.jp/information/recruit/keizai/sigenenerugi/01.htm

Q7-2. How do the government/governmental bodies deal with nuclear emergency
situation?
A7-2. The Prime Minister declares state of nuclear emergency and set up “Nuclear

disaster countermeasures office” at Prime minister’s Office and “Nuclear disaster
countermeasures _onsite _ office.” The head of the *“Nuclear disaster
countermeasures office” is Prime Minister. The head of “Nuclear disaster
countermeasures onsite office” Is designated by the head of “Nuclear disaster

countermeasures office.” The “Nuclear disaster countermeasures onsite office”
consists of members of Nuclear and Industrial Safety Agency (NISA) mainly.
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Emergency Situation Advice (Technology Basis)
Nuclear disaster countermeasures office | Nuclear Safety
at Prime minister’s Office Commission (NSC)

NucYear disaster countermeasures

&
<«

onsite office

Dispatch Commission member

l Directions

Private Sectors Research Institutes

Source: Newspaper accounts
(Yomiuri 2011/4/5 afternoon, Asahi 2011/4/5, afternoon)

(B%)
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AS)EE+TEFETER OREICHMOLT, BEICHITT, EREFICRBERICEF A
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2 NEREBEXER. BRFHAKEAREBEENES TR FHOKENRAE
DEHEMLUICREDSERVHIEZE ., GREFAXEARAENEILSNZEEL
ZTDEZ. BEbIZ, &ERLETAIEGESE,

F+tEx EFNEEAREFBORE. FRFAXERREBREL. AEREKXE
(NEHREXEICERLHHEEE. TDHoNLHEET HEHFHKE)EH>TRET
Ao

_H]%_

9 HIRFZHOMEX. RFAKFHRBARAIMICOVTERT S,

10 FIEICEVWTERIDAMEE_HICHREIT ARFHAXKEFRMARATDRE
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BEFHAXERKRENARE. FFAXERNEARABEZOMDBEEDSIE0 5, FF
KERNEARHENELTEEZTL TR TS,

SIF: #74 e-Gov(A—AHD)
http://law.e-gov.go.jp/htmldata/H11/H11HO156.html
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2-8. IWEFRAMIBICH(THMRFEDIKR (Status of other Nuclear Plants in the

guake-hit area)

Q8. What is the situation of the other nuclear power plants in the area affected by
the earthquake?

ZI.BEE=-.RBE_

A8-1. Onagawa Nuclear Power Station (NPS), Fukushima Dai-ni (II) NPS and
Tokai Dai-ni (II) NPS
At the time of the earthquake occurrence, 11 reactors (Units 1, 2 and 3 at
Onagawa (NPS) of Tohoku Electric Power Co. Ltd.; Units 1, 2, 3 and 4 of
Fukushima Dai-ni (II) NPS of TEPCO; and an unit of Tokai Dai-ni (II) NPS of
Japan Atomic Power Co. Ltd.) were automatically shut-down.
After the automatic shut-down, Units 1, 2 and 3 at Onagawa, Unit 3 at
Fukushima I, and the Unit at Tokai Il have been cold shut down safely.

(Unitl: 524 MW, 1984- )

Onagawa | Unit2: 825 MW, 1995-
r Unit3: 825 MW, 2002-

omsmorl %
_ - =
i e Unitl: 460 MW, 1971-
' Unit2: 784 MWV, 1974-
A / Fukushima 1| Unit3: 784 MW, 1576.
 prereinns 2 / Unitd: 784 MW, 1978-
fovatn B wctin Units: 784 MW, 1978-
f | Unit6: 1,100 MW, 1979- |
-/ — -
4 o s N
_ 7 Unit1: 1,100 MW, 1982
B e/ / Unit2: 1,100 MW, 1984-
Proactias Pt S / Fukushima I \pit3: 1,100 MW, 1985-
o o Units: 1,100 MW, 1987-
n_fimul _/ o A ®,
_.". __.f/
.-'. .//
| /B
VY.
i :'/ |~ Tokai I {1,100 MW, 1978-]
= _i-""-d-f--‘-;-
. '.--"'

(METI; April 9, 2011)
http://www.meti.go.jp/english/earthquake/nuclear/pdf/110409 0800 factsheet.pdf

i

A8-2. Hamaoka NPS
For the Hamaoka NPS, seismic safety measures have been taken
appropriately and the station satisfies the statutory safety standards such as
technical standards. However, according to the long-term forecast by the
Earthquake Research Committee of the Headquarters for Earthquake
Research Promotion under the Ministry of Education, Culture, Sports, Science
and Technology, the possibility of the envisioned Tokai Earthquake with a
magnitude of approximately 8 to occur within 30 years is 87% and this is a
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very urgent problem. At this station, the possibility of an earthquake of the

seismic intensity of 6 to occur within 30 years is 84%, which is remarkably
higher than the percentages for other power stations. The environment of this
power station is totally different from those of other power stations.
Considering the urgency of the potential damage by a large scale tsunami
accompanying this projected earthquake and the March accident caused by
tsunami, Minister Kaieda has come to make a tough decision and judged it
necessary to take the action for “extra reassurance”.

Thus, on May 6 he urged Chubu Electric Power to shut down all units at the
Hamaoka NPS until the completion of mid- to long-term measures such as
installation of tide embankments and water-tightening construction in nuclear
buildings in addition to short-term measures. Therefore, if NISA confirms
completion of mid- to long-term measures, the Hamaoka NPS will become
sufficiently safe to be reactivated again according to our knowledge as we
understand it at present. Shutdown was urged considering the special
circumstances of an imminent risk of being hit by a large-scale tsunami
(accompanying an earthquake) at this NPS and the seismic safety of the NPS
itself is not considered as a problem. In addition, other nuclear power stations
are not in such an urgent situation.

(METI; May 9, 2011)
http://www.meti.go.jp/english/speeches/20110509.html
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Attachment <2-2>

Maximum radiation level in eastern Japan

Data from 5 p.m. Friday to 5 p.m. Saturday
March 18, 2011

Kanagawa Pref.
0.050

Effects of radiation exposure

50% fatality rate in 30 days |

10% of people suffer nausea and fatigue |
I Lymphocyte cell count decreases ]

400,000 Per-hour radiation level detected near reactor
Ma.3 of Fukushima No.1 nuclear plant

09— ] Cancer risk increases by 0.5% |

. iaximum acceptable level per year for
il =ople handling radioactive material

—JEEEH] Comparable to CAT scan on chest |

W Average per-year amount of radiation
exposure for ordinary peopla

i .x-ray of stomach in detailed exam |

Tokyo-Mew York round trip (level is high
due to increase in radiation from space)

— Y <oy of chest

SOURCES: Kyodo, National Institute of Radiological Science
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Unit of measurement in
the above graphic is
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The graphic at left is in
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1 millisievert
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Attachment <2-3>
Maximum radiation levels in eastern Japan
Data from 9 a.m. Monday to 9 a.m. Tuesday O}O
Jul 18, 2011
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Attachment<2-4>

FAQs for People Living Outside the Evacuation and In-house Evacuation
Areas

Question 1. Will there be health risks if one is exposed to rain?

Answer The level of radioactivity is such that it will not cause any health risks
when one is exposed to rain even in those areas outside the evacuation and

In-house evacuation areas where traces of radioactivity have been detected.
However, if it still worries you, take a shower to wash your hair and skin, and wash
your wet clothes.

Question 2. Will children and pregnant women be safe?

Answer The level of radioactivity is such that it will not cause any health risks to
children and pregnant women, who are highly sensitive to radioactivity, when they
are exposed to rain even in those areas outside the evacuation and In-house
evacuation areas where traces of radioactivity have been detected. There will be
no problem in carrying on the pregnancy.

Question 3. Isn’t the level of radioactivity in drinking water and agricultural
produce going to increase in the days ahead?

Answer The level of radioactivity may rise depending on wind directions and rain
in the days ahead. However, there is no need to be particularly concerned about
this until governors concerned and others order restrictions on their shipments or
intake.

Question 4. Is it all right to eat green vegetables other than the restricted items?
Answer There is no problem in eating green vegetables other than the restricted
items.

Question 5. Do we need to take iodine tablets?

Answer At present there is no need to take iodine pills. Please pay attention to
information from the Emergency Response Headquarters and follow their
instructions.

Question 6. Whom can | contact for inquiries?
Answer Ministry of Education, Culture, Sports, Science and Technology and the
National Institute of Radiological Sciences will respond to your questions and
concerns. Please contact below for inquiries.
Note: Above does not cover all Q&As given in the Release and was
selected by JST. (NISA: Nuclear and Industrial Safety Agency, March 23,
2011) http://www.nisa.meti.go.jp/english/files/en20110323-2-5.pdf
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Attachment<2-5>

Current Status of Roadmap (lssuesftargetsfmajor cnuntermeasures} as of May 1?
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Attachment<2-6>

INES

THE INTERNATIONAL NUCLEAR AND RADIOLOGICAL EVENT SCALE

GENERAL DESCRIPTION OF INES LEVELS
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(IAEA: International Atomic Energy Agency)
http://www.iaea.org/Publications/Factsheets/English/ines.pdf
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3-1. JST MHYHA (JST's efforts to tackle the Great East Japan Earthquake

1. Dissemination of scientific and technological information:
JST (Japan Science and Technology Agency) provides special offers of its existing

scientific and technological database services.

(1) Free Access to the related information

JST offers free access to scientific and technological information on databases
which is related to the earthquake, disaster prevention, radiological defense and so
on.

http://sti.jst.go.jp/topics/2011/03/000473.html#|stage

(2) Free Access by the related universities and research institutes

J-Dream Il, fee-based online scientific and technological database operated by

JST, is opened free of charge for universities and research institutes which deal
with the damages or recoveries of the Great East Japan Earthquake, such as
medical institutes and so on. (Free Access Offer of J-Dream Il has been closed at
the end of June, 2011)

http://pr.jst.go.jp/new/info20110328.html

2. Urgent Funding Programs:
JST has implemented urgent calls for proposals in order to let researchers

continue their work without interruption because of the massive disaster as follows:
(1) Implementation Support Program (RISTEX)

Research Institute of Science and Technology for Society (RISTEX) opened the
urgent call for proposals on the implementation of quick-impact R&D results mainly
in the disaster area by the Great East Japan Earthquake (2011/4/7-4/22). Six (6)
projects out of 124 proposals were selected on May 12, 2011.

http://www.ristex.jp/implementation/application/earthquake2011.html

http://www.jst.go.jp/pr/info/info797/besshil.html

(2) J-RAPID Program (Urgent International Collaborative Research with USA
etc.)

JST, in cooperation with National Science Foundation (NSF) of USA etc., has

opened the urgent call for proposals on immediate research needs that arise from

the Great East Japan Earthquake (2011/4/18- 2011/7/19). Fourteen (14) projects

have been awarded as of July 19" ,2011.

http://www.jst.go.jp/sicp/announce_rapid.html

(3) Research Seeds Quest Program (RESQ)

JST opened the urgent call for proposals on exploration of seeds for research

which were interrupted due to the Great East Japan Earthquake (2011/4/22-5/20).

101 projects had been selected from 316 proposals.

http://www.jst.go.jp/pr/info/info797/index.html

66/67



As of July 20, 2011

(4) Utilization of HECToR

JST has opened call for applications from Japanese researchers, who are being
affected by the Great East Japan Earthquake and wish to use HECTOR
(Supercomputer), thanks to the kind offer from Engineering and Physical Sciences
Research Council (EPSRC) of U.K., allocating 5% of its HECToR’s computing
capacity to JST. The call will be closed when the total amount of computing
capacity allocated to Japanese researchers reaches JST’s allocation. 3 (three)
researchers are enjoying this offer as of July 19", 2011.

3. Urgent Proposals by CRDS:

CRDS (Center for Research and Development Strategy) announced two proposals
regarding the Great East Japan Earthquake. One was released on April 5,
advocating the importance of urgent survey for damage, and the other was
released on May 23, suggesting what science and technology can do and should
do toward the recovery from this disaster.

http://crds.jst.go.jp/output/pdf/kinkyu shinsai.pdf
http://crds.jst.go.jp/output/pdf/11sp02.pdf

4. Others:

Information on other JST efforts, including assistance to researchers supported by
JST programs, science communication activities and so on, is announced on the
website as below.

http://www.jst.go.jp/saigai.html
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