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Pollution (74) Populations (47)

Floods

Venice, Italy, is experiencing it' s worst flooding in decades
and has prompted city officials to declare a state of emergency.
The high tide in Venice (which usually takes place in the winter)
tefudpn Sy has peaked approximately 20 inches higher than what was
< expected for the season. Approximately 45 percent of the city is
flooded. The floodwaters have caused massive damage to the
city's cultural legacy and to residences and businesses.
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Venice, Italy, is experiencing it' s worst flooding in decades
and has prompted city officials to declare a state of emergency.
The high tide in Venice (which usually takes place in the winter)
has peaked approximately 20 inches higher than what was

( expected for the season. Approximately 45 percent of the city is
flooded. The floodwaters have caused massive damage to the
city's cultural legacy and to residences and businesses.
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Fukushima, Japan nuclear accident
OVERVIEW

On March 11, 2011, a powerful earthquake triggered a series of events that
heavily damaged the Fukushima Daiichi (Fukushima “number one” ) nuclear
power plant on the Pacific coast about 60 miles (97 kilometers) south of
Sendai, Japan. The earthquake, known as the Tohoku earthquake, was the
most severe in Japan's recorded history. The seismic shock generated a huge
ocean wave (tsunami) that inundated the facility and led to a complete power
outage and breakdown of the plant's safety mechanisms. In the days that
followed, the failure of the cooling systems of three of the six nuclear reactors
at Fukushima Daiichi caused the nuclear fuel in each to severely overheat and
melt. Several nuclear reactor buildings were blown apart by explosions...

The Fukushima Dai-ichi Nuclear Power

plant after a massive earthquake and
tsunami in 2011

Read more
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Nuclear Power Accident: Fukushima

INTRODUCTION

On March 11, 2011, a powerful earthquake triggered a series of events that
heavily damaged the Fukushima Daiichi (Fukushima “number one” ) nuclear
power plant on the Pacific coast about 60 miles (97 kilometers) south of Sendai,
Japan. The earthquake, known as the Tohoku earthquake, was the most severe
in Japan's recorded history. The seismic shock generated a huge ocean wave
(tsunami) that inundated the facility and led to a complete power outage and
breakdown of the plant's safety mechanisms. In the days that followed, the
failure of the coolina svstems of three of the six nuclear reactors at Fukushima

releasing radioactive materials that contaminated the environment.

The emergency at Fukushima led to the evacuation of nearly 300,000 persons.
Their displacement compounded the devastation throughout the region and the
heavy loss of life caused by the earthquake and the subsequent tsunami. The
accident contaminated an area greater than 10,000 square miles (26,000 square
kilometers), with major medical and socioeconomic consequences. The
magnitude of the Fukushima accident is considered comparable to that of the

1986 Chernobyl, Ukraine (then part of the Soviet Union), nuclear power accident.

Both were rated as level-7 accidents, the highest level of severity on the

48 EXPLORE

More Like This
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Fukushima Daiichi Nuclear Power Station
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Nuclear Power Accident: Fukushima

ON

On March 11, 2011, a powertul earthquake triggered a series of events that heavity damaged
the Fukushima Daiichi (Fukushima. “number one” ) nuclear power plant on the Pacific coast
‘about 60 miles (97 kilometers) south of Sendai, Japan. The earthauake, known s the Tohokis
earthquake, was the most severe In Japan's recorded history, The seismic shock generated a
huge ocean wave (1sunami) that inundated the faciity and led to a complete power outage and
beeakdown of the plant’s safety mechanisis. I the days that followed, the failure of the

00iing systems of theee of the six nucleat (eactons at Fukushima Daiichi caused the nuclear
fuel in each to severely overheat and meit. Several nuclear reactor buikdings were blown apart
by explosions of hydiogen gas, releasing radioactive materials that contaminated the
emvironment

The emergency at Fukushima led to the evacuation of nearly 100,000 persons. Their
displacement compounded the devastation throughout the region and the heavy loss of ife
caused by the earthquake and the subsequent tsunami, The accident contaminated an area
greater than 10,000 square miles (26,000 square kilometers), with major medical and

he magritude of dent is considered
comparable to that of the 1986 Cheimobiyl Ukraine (then part of the Soviet Union), nuclear
power accident. Both were rated as level-7 accidents, the highest level of severity on the
International Nuciear Event Scale.

Owing 1o the radiation at the site and the emomous logistical difficulties of recovery
procedures, the Tokyo Eectric Power Company (TH ich operates the complex, had stil
not managed to stabilize the reactors and caches. of e e ol ot Flhins Dolkh four
years after the event. As of 2015, leaks and periodic releases of radioactive materials continued.
The lapanese government the process of safely

Fukushima Daiichi could take as long as 40 years.

HISTORICAL BACKGROUND AND SCIENTIFIC FOUNDATION!

Many 0f Japan's nuclear reactors. are situated on of near the cean coast 1o take advantage of
the ocean as a heat sink (absorbing the heat and allowing it to dissipate) and as a source of
water for emergency cooling. The Japanese coastline is also a zone of significant sessmic
activity. Engineers and nuclear regulators, taking into account the risk of earthquakes,
incorporated multiple safety features and emergency backup systemms into the design of each

that their components could withstand what the industry terms a “desig

theoretical

o set of emergency Jeopardizing public safety.

The bolling water reactors at TEPCO's Fukushima Daiichi facilty employed a primary
containment system known as Mark L which was designed by the General Electric Company. In
Mark | reactors, the reactor core is surrounded by an airtight steel structure known as a

“drywell” I the case of an overheated of leaking reactor, radioactive steam entering the
drywedl would be expelied dowrward into a wet well,  vessel half filied with water. The Mark |
design that was inadequate for
dynamic loads that could develop under high-stress conditions, such as a major earthquake.
The company subsequently mandated modifications for all existing reactors with Mark |
containments.

The Fukushima Dailchi reactors inchaded other backup systems. Unit 1, the feast powerful of the
six, featured an auxiliary container cafled an isolation condemser 1o receive excess steam
whenever & shutdown would separate the unit from its ordinary flaw of cooling wates. For the
other units, a reactor isolation a passive, of
circulating coolant water. Nearly all o the reactors’ _ safety features, howeves, had one
common feature: they required electrical power. Under normal conditions, the plant obtained
this power from the electrical grid In the case of an accident 1o the grid or 10 a single reactor,
the plant could use power generated by the adjacent units. A pair of diesel generators was
located in the basement of each reactor buikding, along with auxilary batteries, which were
atways kept fully charged. Nonetheless, the conditions brought about by the Tohoku

Fukiishitma nuclear accident
The Gale Incyclopecia of &cence, Aug, 10, 2017.

Fukushima Daiichi Nuclear Power Station
Disaster
The Gale Encydeperdia of Endrcemental Hesth, 2010

Fukushima healt
Enronmental v

dy launched
peetives, Oct. 1, 2011
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‘WORDS TO KNOW

BOILING WATER
A type of nuclear reactor in which the water inside the reactor bolls and s converted Into
steam, which turs a turbine to generate electricity

ELECTRICAL GRID.

Also called & power grid; an interconnected network that transports electricity from
‘electric-generation suppilers to consumers

FUEL ROD.

A rod containing nuciear fuel, such as uraniurm, that is used as the primary source for
Auiclen (eactions in & uclea (eactor

HEAT SINK.

A device or space that absorbs heat from another device and allows that heat to dissipate.
10DINE.

A chemical element that s found naturaly in salts and seawates and Is Used by the thyroid
gland in the human body.

MELTDOWN.

The melting of superheated nucear fuel in a nuclear reactor, usually the result of a loss of
power or failure of cooling systems and accompanied by the release of tadioactive
substances.

NUCLEAR REACTOR.
The core of a nuclear power plant, in which nuckear reactions are sustained in a controlled
manner

RADIOACTIVE.
Procuucing a dangerous form of energy emitted I the form of waves or particles, known as
radiation.

SPENT FUEL POOL.
A pool of circulating wates used for storing and cooling used nuclear fuel
TSUNAMI

Avery typically caused by

or landslide.

FINDINGS

In view of the estimated exposure levels, an increased risk of cancer is the potential health
effect of greatest relevance. The relationship between radiation exposure and lifetime risk of
cancer is complex and varies depending on several factors, mainly radiation dose, age at time
of exposure, sex and cancer site. These factors can influence the uncertainty in projecting
radiation risks, in particular when assessing risks at low doses.

Outside the geographical areas most affected by radiation, even in locations within Fukushima
prefecture, the predicted risks remain low and no observable increases in cancer above natural
variation in baseline rates are anticipated.

Some health effects of radiation, termed deterministic effects, are known to occur only after
certain radiation dose levels are exceeded. The radiation doses in Fukushima prefecture were
well below such levels and therefore such effects are not expected to occur in the general
population

The estimated dose levels in Fukushima prefecture were also too low to affect fetal
development or outcome of pregnancy and no increases, as a result of antenatal radiation
exposure, in spontaneous abortion, miscarriage, perinatal mortality, congenital defects or
cognitive impairment are anticipated

In the two most affected locations of , the y estimated radiation
effective doses for the first year ranged from 12 to 25 mSv. In the highest dose location, the
estimated additional lifetime risks for the development of leukaemia, breast cancer, thyroid
cancer and all solid cancers over baseline rates are likely to represent an upper bound of the
risk as options were chosen to avoid of risks. For
leukaemia, the lifetime risks are predicted to increase by up to around 7% over baseline cancer
rates in males exposed as infants; for breast cancer, the estimated lifetime risks increase by up
to around 6% over baseline rates in females exposed as infants; for all solid cancers, the
estimated lifetime risks increase by up to around 4% over baseline rates in females exposed as
infants; and for thyroid cancer, the estimated lifetime risk increases by up to around 70% over
baseline rates in females exposed as infants. These percentages represent estimated relative
increases over the baseline rates and are not estimated absolute risks for developing such
cancers. It is important to note that due to the low baseline rates of thyroid cancer, even a
large relative increase represents a small absolute increase in risks. For example, the baseline
lifetime risk of thyroid cancer for females is just three-quarters of one percent and the
additional lifetime risk estimated in this assessment for a female infant exposed in the most
affected location is one-half of one percent. These estimated increases presented above apply
only to the most affected location of Fukushima prefecture. For the people in the second most
affected location, the estimated additional lifetime cancer risks over baseline rates are
approximately one-half of those in the highest dose location. The estimated risks are lower for
people exposed as children and adults compared to infants.

In the next most exposed group of locations in , where

estimated radiation effective doses were 3 to 5 mSy, the increased lifetime estimates 'or cancer
risks over baseline rates were approximately one-quarter to one-third of those for the people
in the most affected geographical location

Among Fukushima Daiichi nuclear power plant emergency workers, the lifetime risks for
leukaemia, thyroid cancer and all solid cancers are estimated to be increased over base- line
rates, based upon plausible radiation exposure scenarios. These scenarios and their
corresponding estimated risks are detailed in the body of this report. A few emergency workers
who inhaled significant quantities of radioactive iodine may develop non-cancer thyroid
disorders.

SEE ALSO £nergy, Energy Production for Industry,; Energy Technology ; International
Atomic Energy Agency, Nuclear Energy ; Nuclear Fission : Nuclear Power Accident
Chernobyl, Nuclear Power Accident: Three Mile Island ; Nuclear Power: Commercial
Reactors, Plutonium ; Power and Power Plants, Radiation Uranium ; Utilities, Energy
Sources and Transmission
—
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Sidebar:

WORDS TO KNOW

BOILING WATER REACTOR.

A type of nuclear reactor in which the water inside the reactor boils and is converted into
steam, which turns a turbine to generate electricity.

ELECTRICAL GRID.

Also called a power grid; an interconnected network that transports electricity from
electric-generation suppliers to consumers.

FUEL ROD.

A rod containing nuclear fuel, such as uranium, that is used as the primary source for
nuclear reactions in a nuclear reactor.

HEAT SINK.

A device or space that absorbs heat from another device and allows that heat to dissipate.

IODINE.

A chemical element that is found naturally in salts and seawater and is used by the thyroid
gland in the human body.

MELTDOWN.
The melting of superheated nuclear fuel in a nuclear reactor, usually the result of a loss of

substances.

NUCLEAR REACTOR.
The core of a nuclear power plant, in which nuclear reactions are sustained in a controlled
manner.

RADIOACTIVE

radiation.
SPENT FUEL POOL.
A pool of circulating water used for storing and cooling used nuclear fuel.

TSUNAMI.
A very large ocean wave typically caused by an undersea earthquake or landslide.
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isotopes were soon found in farmed vegetables nearly 100 miles (160

_I::i-l-éméters) from the site. % |ﬁH/E?&‘/‘F?JZ/ﬂEU/EIE%?ﬁ/ﬁiﬁ’—ﬁ %iﬂ

Japan's agricultural production shrank by nearly one-fourth in the two years
following the disaster. A formerly thriving fishing industry in the area was
completely shut down. Radioactive cesium was found in Pacific tuna at great
distances from the site, and fish sold in Japan was subject to radiation testing.
Maonitors found increased levels of radiation in every one of Japan's prefectures
(administrative districts), with dangerous *hot spots” downwind to the plant's
northwest. An area of roughly 1,500 square miles (3,900 square kilometers) has
been deemed unfit for human habitation. Highlight | Notes | Define | @
New View of _NE!F_'%?_':_E_’?_“-_‘!'Q}[ Add note here... *ﬁ}I/%iE/iﬁl-ﬁﬂi-

The Fukushima accident brought about a thorough shift in Japanese attitudes
regarding nuclear energy. Before the Tohoku earthquake, nuclear power
accounted for nearly one-third of Japan's total electricity supply, and
government plans called for the construction of new nuclear plants. After the

revealed that the majority of Japanese citizens supported eliminating nuclear

energy, despite the expected increase in cost from rising fossil fuel imports. In Cave
dramatic reversal of his government's prior policy, Prime Minister Kan called fc

a complete phaseout of nuclear power, and by May 2012 all of Japan's nuclear

reactors had been removed from commercial operation. In 2015, however,

despite widespread public opposition, Japan's Kyushu Electric Power Company

sought to restart one of its nuclear reactors.




Useful tools THEERE T

< I Search... Q “;':::':’l‘_ICEd 66 @1 &ﬁ % CCS) ﬁ?

Previous Page Cite o || Send To.. Download Print Get Link Highlights And Notes (1)

51

=ZHE RSB
AILISEEHMSIRITAH

CITATION TOOLS

MLA 8th Edition = APA 6th Edition  Chicago 17th Edition

Smith, Roger. "Nuclear Power Accident: Fukushima." Energy: fn Context edited by Brenda Wilmoth
Lerner, et al, vol. 2, Gale, 2016, pp. 598-604. In Context Series. Gale /n Context: Environmental
Studies, https://link.gale.com/apps/doc/CX3627100155/GRNR?
u=tlcn&sid=GRMNR&xid=5ae8dc96. Accessed 23 Dec. 2019,

Disclaimer

Export To: #The RIS file format can be used
with EndMote, ProCite, and

Reference Manager.
X “ B G

NocdleTools  EasyBib  RefWorks OneDrive™

E

Download RIS#




Advanced Search S4RIEE

2% GALE IN CONTEXT Envfr;r'fmen al""Stud T e B [

¢ Full Text Documents

,‘_,,_\ Peer-Reviewed Journals
l Search... Q ] . , . ) )rﬁl_ AR 'f’-.F Document Contains Images
Browse Issues  Search History  Get Link  Highlights And Notes @ 4 éiﬂ’]j*ﬁ by publication date(s
y publication date(s):
SEARCH OPTIONS |_—I’_ ‘:l: EE H:FIJ = All Dates Before On After Between
Advanced Search Publication Search Topic Finder s
@ E ! ):|L ElJ K*é by document type:

% AR BT | g
EY*% S ;FU by content type:
Advanced Search AR e

Content Level

[ Select Content Level(s) V]

Search for l lin Keyword
Document Title by Lexile measure:

And VH li” Publication Title Errr——
Author

And b [ lln Suject Lexile measure:
Entire Document [ |

Add a Row @ Person - About

ettt ettt Person-By or About

Place Name
Name Of Work
Company Name
Publisher Name *ﬁ? Iﬂj

. 1SSN

Gale Document Number ﬂiﬂﬂ*ﬁ?%%@iﬂ
= AIEE R AR R R KA




Publication Search iR S

SEARCH OPTIONS

Advanced Search Publication Search Topic Finder

Publication Search

List All Publications

MORE OPTIONS

[ Publications with Full Text

[/ Peer-Reviewed Publications

to publication format:

Select All v

by publication date(s):
* All Dates ' Before 'On ' After 'Between

Country of publication:

Select All v

Language of publication:

Select All v

£ R 5 R 5T
IR R [F ZREX AR TN EE

b e b
BEEXAINHE
[E1 71T EREAT
tH RS TC

2 i AR B 18]

B bR E 5!
RERIES

Browse Publications

Publication Search

655 Results for All
Academic Journal of Economic Studies
Dimitrie Cantemir Christian University

Achieving Sustainability
Vol.1 Gale, a Cengage Company Detroit, MI 1

Achieving Sustainability
Vol.2 Gale, a Cengage Company Detroit, MI 2

Advanced Energy Materials
Wiley Subscription Services, Inc.

Advances in Environmental Biology
American-Eurasian Network for Scientific Information

Advances in Geosciences
Copernicus GmbH

Advances in Meteorology
Hindawi Limited

Advances in Statistical Climatology, Meteorology and Oceanography
Copernicus GmbH

Advances in Water Resources
Elsevier B.V.

FILTER YOUR RESULTS
Publications with Full Text
Peer-Reviewed Publications

LIMIT SEARCH BY

Publication Subject

Arts and humanities (8)
Biography and geneal... (2)
Business and industr... (56)
General and consumer... (44)
Government and polit... (43)

Publication Format

Audio (1)
Collection (21)
Encyclopedia (106)
Handbook (1)
Images (1)

Target Audience

Academic (390)
General (131)
Middle Schoal (22)
Professional (35)
Trade (73)

Country of Publication

Argentina (2)
Australia (15)
Brazil (1)
Canada (21)
Chile (2)

Language of Publication

English (640)
Partuguese (1)
Spanish (10)
Turkish (1)




Topic Finder &35

B e

A

7 GALE IN CONTEXT Envi(QnmehtalaSthi_ega,é‘,___ | .
< lSearch, Ql @ ‘9 (5) &

Previous Page Browse Issues Search History GetLink Highlights And Notes
SEARCH OPTIONS
Advanced Search Publication Search Topic Finder

Topic Finder

Find new topics or keywords and discover new connections found in the top results.

MEBANEREEBRAA. £TH, F M
ZRNFEPRERINADGR 100 M, ARBE

[nuclear Fukushima

Search Terms: science

* AEE. BREPETHNXEFREERAR
There are two ways to visualize below which words and subjects ﬁ ém )\ :tIJ % ; ° J:l:; T, /j_\ \ 2 % % \_\L
are found most often In Clicking 3 whe | 5t

documents sl ntaining th
Visualization: @Tiles Wheel

RES

REEXEFHRINEELFH, EMNEREX
AERXBHAHAEAXBMPERINEXXE,

[Covance Inc.] [PAREXEL International Corp.] [Pharmaceutical Product
ESoomh: Develop
Qquipment

Indusry, Flndlngs

ntinc.] [Quintiles Transnational Corp.] [Scientific equipment industry]

Phamaceut

[Covance Inc.] [Pharmaceutical industry] [PPD Inc.] [Quintiles Transnational Corp.]

[Scientific equipment industry]

[Biotechnology industries] [Pharmaceutical industry] [Scientific equipment
industry]

industry)




Topic Finder EZEH 33

There are two ways to visualize below which words and subjects
are found most often in the text of your search results.

Visualization: ® Tiles © Wheel

Services

"Onited
News ™ States o ) o e 5 e
Rep_qrt_lng T e e e _.
S R e88
= - FSERadhan

RESULTS

Clicking on a topic wheel or tile narrows your original search results
to the documents also containing that subject or term.

RESULTS FOR TOPIC: RADIATION (44)

Studies from Iwate University Provide New Data on Animal Science
(Pathological characteristics of thyroid glands from Japanese Black
Cattle living in the restricted area of the Fukushima Daiichi Nuclear
Power Plant accident)

2019 AUG 2 VerticalNews By a News ReporterStaff News Editor at

TRLERAILRERE, SEIRIFAXXE
R EBR T EEFERR TR

Energy Weekly News Investigators publish new report on Life
Science Research Animal Science According to news reporting
originating in Iwate...

[Cattle] [lonizing Radiation] [I\.Iucle.ar @ There are two ways to visualize below which words and subjects
[Nuclear power plants] [Thyroid diseas .o fo,nd most often in the text of your search results.

Recent Findings from H. Tsuruta and C yjsualization: ® Tiles © Wheel
Insights into Science (Dynamics of atir
plumes in eastern Japan immediately :
by analysing published data)

2019 SEP 27 NewsRx By a News Repor
Science Letter Current study results or
published According to news reportin
Japan by NewsRx correspondents...

CEININERENS

[Atmospheric Radiation] [Fukushima C

lmmam 011

RESULTS

Clicking on a topic wheel or tile narrows your original search results
to the documents also containing that subject or term.

RESULTS FOR TOPIC: GAMMA RAYS (3)

Assessment of gamma radiation from a limited area of forest floor
using a cumulative personal dosimeter

[Electric utilities] [Gamma Rays] [Measuring instruments] [Nuclear
energy] [Nuclear power plants] [Soil moisture]

Current evidence for a role of epigenetic mechanisms in response
to ionizing radiation in an ecotoxicological context

[DNA sequencing] [Environmental toxicology] [Epigenetic
inheritance] [Gamma Rays] [Methylation]

Nuclear Energy

Nuclear energy is the energy contained within the core or nucleus
of an atom Atoms are the small particles that are the building
blocks of all matter in the universe An atoms structure resembles a
tiny solar system...

[Atomic structure] [Chemical reactions] [Coal fired power plants]
[DNA] [Gamma Rays] [Heat radiation] [International Atomic Energy
Agency] [Nuclear energy] [Nuclear fission] [Nuclear fusion]
[Nuclear power plants] [Radioactive substances] [Radioactive
wastes] [Solar radiation] [Uranium]




Topic Finder & ;2%

Topic Finder

Find new topics or keywords and discover new connections found in the top results.

[nudear Fukushima

Q]

Search Terms: nuclear Fukushima

Visualization: @ Tiles © Wheel

PRI B

“'NPR

- News
RiVer reunsms
1ma2om
Disesses
-3
Patassiom Rescue Lo )
. Nuclear IAEA o -
ehgte | Crisis £
Fukushima
Nuclear =

- Disaster  sendai

Visualization:

“ Tiles ® Wheel




m

U W AcCengage Company

rf S ?m

......._

- GALE

www.gale.com

L
O]
=z
<
T
o
=
o
o
>3
T




