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��฀MONTHS฀HAVE฀PASSED฀SINCE฀THE
MASSIVE฀EARTHQUAKE฀AND฀TSUNAMI฀OFF
THE฀EAST฀COAST฀OF฀*APAN฀TRIGGERED฀THE
&UKUSHIMA฀NUCLEAR฀ACCIDENT�฀)AN
&AIRLIE฀AND฀3TUART฀0ARKINSON฀GIVE฀AN
OVERVIEW฀OF฀WHY฀THE฀NUCLEAR฀DISASTER
HAPPENED�฀WHY฀IT฀IS฀STILL฀OCCURRING�
AND฀ITS฀IMPLICATIONS฀TO฀DATE�฀

.EW฀ INFORMATION฀ ABOUT฀ THE฀ &UKUSHIMA฀ NUCLEAR
ACCIDENT฀IS฀STILL฀EMERGING฀ON฀A฀FREQUENT฀BASIS�฀AND฀SO
THIS฀ARTICLE฀WILL฀NECESSARILY฀ONLY฀GIVE฀A฀SNAPSHOT฀OF฀THE
EVIDENCE฀TO฀DATE�฀.EVERTHELESS�฀THERE฀IS฀MUCH฀ABOUT
THE฀DISASTER฀AND฀ITS฀EFFECTS฀THAT฀HAS฀BECOME฀CLEARER
IN฀RECENT฀MONTHS�฀SO฀THIS฀IS฀A฀GOOD฀TIME฀TO฀TAKE฀STOCK�฀

4HE฀NUCLEAR฀ACCIDENT�

&OLLOWING฀ THE฀ EARTHQUAKE฀ ON฀ ��฀ -ARCH฀ �����฀ THE
THREE฀ OPERATING฀ REACTORS฀ AT฀ THE฀ &UKUSHIMA฀ $AI
ICHI
NUCLEAR฀ PLANT� AUTOMATICALLY฀ SHUT฀ DOWN฀ BECAUSE฀ OF
HUGE฀LATERAL฀VIBRATIONS฀CAUSED฀BY฀THE฀QUAKE�฀"UT฀THE
QUAKE฀ ALSO฀ DISCONNECTED฀ THE฀ REACTORS฀ FROM฀ THE
NATIONAL฀ GRID�฀MEANING฀POWER฀ TO฀ THE฀COOLING฀PUMPS
WAS฀ LOST�฀ %MERGENCY฀ DIESEL
POWERED฀ PUMPS฀ KICKED
IN฀ BUT฀ THESE฀ WERE฀ UNWISELY฀ LOCATED฀ IN฀ REACTOR
BASEMENTS�฀ WHICH฀ WERE฀ FLOODED฀ BY฀ THE฀ TSUNAMI
ARRIVING฀��฀MINUTES฀ LATER�฀4HE฀ RESULT฀WAS฀ INEXORABLE
RISES฀ IN฀ NUCLEAR฀ FUEL฀ TEMPERATURES฀ UNTIL฀ THE฀ FUELS
MELTED�

"ECAUSE฀OF฀THE฀PARAMOUNT฀NEED฀TO฀REMOVE฀THE฀LARGE
AMOUNTS฀OF฀@DECAY฀HEAT�฀ FROM฀NUCLEAR฀ FUELS�฀BOTH฀ IN
THE฀ REACTORS฀ AND฀ IN฀ THE฀PONDS฀ CONTAINING฀ THE฀ SPENT
FUEL�฀ COOLING฀ FAILURES฀ RESULTED฀ IN฀ A฀ COMPOUND�
CASCADING฀ SERIES฀ OF฀ EXPLOSIONS฀ AND฀ OTHER฀ EVENTS�
WHICH฀ ARE฀ STILL฀ BEING฀ UNRAVELLED�฀ 4HE฀ MAJOR฀ EVENTS
WERE฀AS฀FOLLOWS�
s CORE฀MELTDOWNS฀OCCURRED฀IN฀THE฀REACTORS฀OF฀5NITS

��฀��฀AND฀��฀
s EXPLOSIONS฀ DESTROYED฀ THE฀ REACTOR฀ BUILDINGS฀ OF

5NITS฀��฀��฀AND฀��
s AN฀ @EXPLOSIVE฀ EVENT�฀ DAMAGED฀ THE฀ CONTAINMENT

STRUCTURE฀INSIDE฀REACTOR฀��฀
s฀ SEVERAL฀FIRES฀BROKE฀OUT฀AT฀5NIT฀�฀�LUCKILY�

REACTOR฀ �฀ WAS฀ OFFLINE฀ AT฀ THE฀ TIME฀ OF฀ THE
EARTHQUAKE	�฀

sSPENT฀ FUEL฀ STORED฀ IN฀ THE฀ POOLS฀ OF฀ 5NITS฀ �n�
OVERHEATED฀AS฀THEIR฀WATER฀LEVELS฀DROPPED�

s MANY฀WORKERS฀SUFFERED฀HIGH฀RADIATION฀EXPOSURES
AND฀OFTEN฀HAD฀TO฀BE฀EVACUATED�

s MACHINERY฀ FOR฀ REACTORS฀�n�฀DAMAGED฀BY฀ FLOODS�
FIRES฀AND฀EXPLOSIONS฀REMAINED฀INOPERABLE�

/N฀��฀-ARCH฀�����฀A฀PROBABLE฀HYDROGEN฀EXPLOSION
AT฀5NIT฀�฀EXPOSED฀ITS฀SPENT฀FUEL฀POOL฀TO฀THE฀OPEN฀AIR�

RELEASED฀RADIOACTIVE฀MATTER฀INTO฀THE฀ENVIRONMENT฀AND
CAUSED฀ DELAYS฀ IN฀ COOLING฀ 5NIT฀ ��฀4HE฀ ENSUING฀ HUGE
EXPLOSION฀ AT฀ 5NIT฀ �฀ A฀ DAY฀ LATER฀ DAMAGED฀ SEAWATER
INJECTION฀ LINES฀ AND฀ VENT฀ LINES฀ FOR฀ 5NIT฀ ��฀ PRODUCING
DELAYS฀ IN฀ ITS฀ COOLING�฀ )T฀ IS฀ LIKELY฀ THIS฀ CAUSED฀ THE
@EXPLOSIVE฀EVENT�฀ON฀-ARCH฀��฀ INSIDE฀ THE฀ REACTOR฀AT
5NIT฀��฀!฀FEW฀MINUTES฀LATER�฀A฀FOURTH฀EXPLOSION฀BADLY
DAMAGED฀ THE฀ ROOFTOP฀ AREA฀ AT฀ 5NIT฀ �฀ THAT฀ CONTAINED
THE฀SPENT฀FUEL฀POND�฀)N฀OTHER฀WORDS�฀EXPLOSIONS฀AT฀ONE
UNIT฀ HAMPERED฀ RESPONSES฀ TO฀ THE฀DAMAGE฀AT฀ OTHERS�
LEADING฀ TO฀ A฀ CHAIN
REACTION฀ OF฀ EXPLOSIONS฀ AND
RADIATION฀RELEASES�฀.O฀WONDER฀STAFF฀MEMBERS฀AT฀ THE
PLANT฀WERE฀OFTEN฀ TERRIFIED฀AND฀4%0#/฀ �THE฀ELECTRICITY
UTILITY	฀ WANTED฀ TO฀ WITHDRAW฀ ALL฀ PERSONNEL฀ FROM฀ THE
PLANT฀AT฀ONE฀STAGE�

7ITHIN฀ABOUT฀SIX฀HOURS฀OF฀THE฀*APANESE฀EARTHQUAKE�฀IT
APPEARS฀ THAT฀ FULL฀ OR฀ PARTIAL฀ NUCLEAR฀ FUEL฀ MELTDOWNS
HAD฀OCCURRED฀WITHIN฀5NITS฀��฀�฀AND฀�฀AT฀&UKUSHIMA
DUE฀ TO฀ THE฀ INEXORABLE฀ HEAT฀ FROM฀ RADIOACTIVE฀ DECAY
INSIDE฀ THE฀ FUEL�฀ 4HIS฀ WAS฀ QUICKLY฀ FOLLOWED฀ BY฀ THE
MOLTEN฀ FUEL฀ �AT฀^�����฀ª#	฀MELTING฀ ITS฀WAY฀ THROUGH
THE฀ STEEL฀ PRESSURE฀ VESSELS฀ INTO฀ SECONDARY฀ CONCRETE
CONTAINMENT฀ VESSELS�฀ )T฀ IS฀ NOW฀ THOUGHT฀ THESE
CONTAINMENT฀VESSELS฀HAVE฀CRACKED฀AND฀MUCH฀FUEL฀IS
NOW฀ IN฀ THE฀ BASEMENT฀ AREAS฀ OF฀ THE฀ REACTORS�฀!T฀ THE
SAME฀TIME�฀THE฀WATER฀IN฀THE฀SPENT฀FUEL฀PONDS฀ABOVE
THE฀ REACTORS฀ALSO฀BEGAN฀ TO฀BOIL�฀ CAUSING฀ THEIR฀WATER
LEVELS฀ TO฀ DROP฀ AND฀ THUS฀ EXPOSING฀ SPENT฀ FUEL฀ TO฀ THE
ATMOSPHERE�

3O฀WITHIN฀A฀FEW฀DAYS฀OF฀THE฀EARTHQUAKE฀AND฀TSUNAMI�
FOUR฀MAJOR฀EXPLOSIONS฀HAD฀OCCURRED�฀ONE฀AT฀EACH฀OF
THE฀ RELEVANT฀ &UKUSHIMA฀ $AI
ICHI฀ 5NITS�฀ 4HESE
EXPLOSIONS฀CAUSED฀MASSIVE฀DAMAGE�฀WITH฀ THE฀ RESULT
THAT฀THE฀REACTOR฀BUILDING฀AT฀5NIT฀�฀AND฀THE฀SPENT฀FUEL
POND฀ AT฀ 5NIT฀ ��฀ IN฀ PARTICULAR�฀ MAY฀ COLLAPSE�฀ )T฀ IS
IMPORTANT฀ TO฀ NOTE฀ THAT฀ THE฀ REACTOR฀ MALFUNCTIONS�
RESULTING฀CORE฀MELTDOWNS฀AND฀EXPLOSIONS฀WERE฀DUE฀TO
THE฀ EARTHQUAKE฀ AS฀ WELL฀ AS฀ THE฀ TSUNAMI�฀ CONTRARY฀ TO
THE฀EXPLANATIONS฀GIVEN฀BY฀4%0#/฀AND฀THE฀*APANESE
REGULATORS�฀WHICH฀ONLY฀MENTIONED฀THE฀ TSUNAMI�� 4HE
POINT฀ IS฀ THAT฀ THE฀ MANY฀ *APANESE฀ NUCLEAR฀ REACTORS
NEAR฀ FAULT฀ LINES฀ARE฀CONSIDERABLY฀MORE฀VULNERABLE฀ TO
EARTHQUAKES฀THAN฀TO฀TSUNAMI�

4HE฀CONTINUING฀DISASTER
��฀ MONTHS฀ LATER�฀ THE฀ ACCIDENT฀ IS฀ STILL฀ CONTINUING฀ IN
SLOW฀MOTION฀AND฀WILL฀DO฀SO฀FOR฀YEARS�฀-AJOR฀EFFORTS฀ARE
STILL฀BEING฀MADE฀TO฀KEEP฀THE฀REACTOR฀FUEL฀COOL฀TO฀STOP
IT฀ FROM฀ MELTING฀ THROUGH฀ THE฀ BOTTOMS฀ OF฀ THE฀ REACTOR
BUILDINGS฀ INTO฀ THE฀ SOIL฀ BELOW฀ �ALTHOUGH฀ THE฀CONCRETE
BASES฀ ARE฀ ABOUT฀��฀M฀ THICK	�฀ )F฀ THIS฀WERE฀ TO฀ OCCUR�
*APAN฀ WOULD฀ BE฀ DEEP฀ IN฀ UNCHARTED฀ AREAS�฀ FURTHER
EXPLOSIONS฀WOULD฀LIKELY฀OCCUR�฀7ATER฀IS฀ALSO฀STILL฀BEING

PUMPED฀INTO฀THE฀STORAGE฀POOLS฀TO฀KEEP฀THE฀SPENT฀FUEL
COVERED�

!฀MAJOR฀HEADACHE฀ IS฀ THE฀STRUCTURAL฀ INSTABILITY฀OF฀ THE
WRECKED฀ REACTOR฀ BUILDINGS�฀ WHICH฀ MAY฀ STILL฀ COLLAPSE
DUE฀ TO฀ THE฀ MASSIVE฀ WEIGHT฀ OF฀ THE฀ STORAGE฀ PONDS
SITUATED�฀AGAIN฀UNWISELY�฀ON฀TOP฀OF฀THE฀REACTORS�฀4HIS
WOULD฀SPILL฀ THOUSANDS฀OF฀TONNES฀OF฀DANGEROUS฀SPENT
FUEL฀AND฀RADIOACTIVE฀WATER฀OVER฀THE฀SITE�฀)NDEED�฀THERE
HAVE฀BEEN฀WARNINGS฀THAT฀THE฀POND฀AT฀5NIT฀�฀n฀WHICH
CONTAINS฀ OVER฀ ����฀ SPENT฀ FUEL฀ ASSEMBLIES฀ n฀ IS
ESPECIALLY฀VULNERABLE��

7HEN฀WE฀LOOK฀FURTHER฀AFIELD�฀THE฀SITUATION฀IS฀NO฀BETTER�
AS฀VERY฀LARGE฀AMOUNTS฀OF฀RADIOACTIVITY฀WERE฀EMITTED฀TO
THE฀ ATMOSPHERE฀ AND฀ RELEASED฀ INTO฀ THE฀ SEA�฀ 4HE
FORMER฀ RESULTED฀ IN฀ MUCH฀ LAND฀ BEING฀ CONTAMINATED
WITH฀ FALLOUT�฀ AND฀ LARGE฀ AMOUNTS฀ OF฀ AGRICULTURAL
PRODUCE฀ ALSO฀ BEING฀ CONTAMINATED�฀ )N฀ ADDITION�฀ IT฀ IS
KNOWN฀ THAT฀ MANY฀ NUCLEAR฀ FUEL฀ FRAGMENTS฀ WERE
BLASTED฀THROUGHOUT฀THE฀PLANT฀AND฀EVEN฀AS฀FAR฀AS฀THE
LARGE฀TOWN฀OF฀)ITATE฀OVER฀��฀KM฀AWAY�฀!BOUT฀�������
PEOPLE฀HAVE฀HAD฀TO฀BE฀EVACUATED฀FROM฀THEIR฀HOMES�
MOST฀POSSIBLY฀FOR฀DECADES�฀4HESE฀EFFECTS฀ARE฀ON฀TOP
OF฀ THE฀ ESTIMATED฀ ������฀ PEOPLE฀ KILLED฀ BY฀ THE
EARTHQUAKE฀AND฀TSUNAMI฀THEMSELVES�฀4HE฀SITUATION฀IS
TRULY฀NUMBING฀AND฀OUR฀HEARTS฀GO฀OUT฀TO฀THE฀*APANESE
PEOPLE฀STRUGGLING฀WITH฀THE฀HORRIBLE฀CONSEQUENCES฀OF
THE฀ EARTHQUAKE฀ AND฀ TSUNAMI฀ AND฀ OF฀ THE฀ &UKUSHIMA
DISASTER�

(OW฀LONG฀WILL฀THIS฀DIRE฀SITUATION฀CONTINUE�฀)T฀IS฀HARD฀TO
SAY�฀BUT฀OFFICIALS฀FROM฀THE฀)NTERNATIONAL฀!TOMIC฀%NERGY
!GENCY฀ PRIVATELY฀ TALK฀ OF฀ YEARS�฀ OTHER฀ SCIENTISTS฀ SAY
DECADES�฀

(EALTH฀AND฀ECOLOGICAL฀EFFECTS�

$EATH฀ AND฀ SERIOUS฀ INJURIES฀ SO฀ FAR฀ DUE฀ TO฀ THE
&UKUSHIMA฀ ACCIDENT฀ ARE฀ CERTAINLY฀ SMALL฀ IN
COMPARISON฀ TO฀ THE฀ THOUSANDS฀ CAUSED฀ BY฀ THE
EARTHQUAKE฀ AND฀ TSUNAMI�฀ !BOUT฀ SEVEN฀ DEATHS฀ TO
MILITARY฀ PERSONNEL฀ AND฀ PLANT฀ OPERATORS฀ WERE
APPARENTLY฀CAUSED฀BY฀THE฀SITE฀EXPLOSIONS�฀.EARLY฀���
DEATHS฀ HAVE฀ BEEN฀ CERTIFIED฀ AS฀ hDISASTER
RELATEDv฀ n
MAINLY฀DUE฀ TO฀ ILL
EFFECTS฀CAUSED฀BY฀ THE฀EVACUATION��

.ONE฀OF฀THESE฀DEATHS฀WAS฀DUE฀TO฀RADIATION฀EXPOSURE�
"UT฀ FEARS฀ REMAIN฀ ABOUT฀ LONGER
TERM฀ EFFECTS�฀ AS
RADIATION฀ HAS฀ DECADES
LONG฀ LATENCY฀ PERIODS฀ BEFORE
MOST฀ SOLID฀ CANCERS฀ APPEAR�฀ )NCREASED฀ INCIDENCES฀ OF
THYROID฀CANCERS฀n฀A฀PROMINENT฀EFFECT฀AFTER฀#HERNOBYL
n฀ARE฀UNLIKELY฀TO฀APPEAR฀FOR฀ANOTHER฀THREE฀YEARS�฀

4HE฀FIRST฀MAIN฀PROJECTION฀OF฀RADIATION
RELATED฀DEATHS
WAS฀ BY฀ 0ROFESSOR฀ &RANK฀ VON฀ (IPPEL฀ AT฀ 0RINCETON
5NIVERSITY฀IN฀3EPTEMBER฀������ (IPPEL฀ESTIMATED฀AN

��

&ALLOUT฀FROM฀&UKUSHIMA�฀THE฀IMPACTS฀SO฀FAR
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ADDITIONAL฀ �����฀ FATAL฀ CANCERS฀ WOULD฀ ARISE฀ FROM
&UKUSHIMA�฀!฀MORE฀DETAILED฀STUDY฀BY฀-ARK฀*ACOBSON
AND฀ *OHN฀ 4EN฀ (OEVE�฀ RESEARCHERS฀ AT฀ 3TANFORD
5NIVERSITY�฀WAS฀PUBLISHED฀ IN฀*ULY฀������ 4HEY฀USED
AN฀ATMOSPHERIC฀MODEL฀TO฀ESTIMATE฀THE฀DISPERSION฀OF
THE฀ MAIN฀ RADIOACTIVE฀ MATERIALS฀ RELEASED฀ BY฀ THE
ACCIDENT�฀ TOGETHER฀ WITH฀ THE฀ @LINEAR฀ NO
THRESHOLD�
MODEL฀ FOR฀ RADIATION฀ EFFECTS�฀ %STIMATES฀ FOR฀ INTERNAL
RADIATION฀FROM฀CONTAMINATED฀FOOD฀WERE฀ADDED�฀4HEIR
BEST฀ ESTIMATE฀ WAS฀ ���฀ ADDITIONAL฀ CANCER
RELATED
DEATHS�฀AND฀���฀NON
FATAL฀CANCERS฀TO฀THE฀YEAR฀�����
4HE฀UNCERTAINTY฀IN฀THE฀NUMBER฀OF฀DEATHS฀RANGED฀FROM
��฀ TO฀������฀4HE฀ RESEARCHERS฀POINTED฀OUT฀ THAT฀ TWO
KEY฀ FACTORS฀ MEANT฀ THAT฀ THE฀ EXPOSURE฀ OF฀ THE
POPULATION฀ TO฀ THE฀ RELEASE฀ OF฀ RADIOACTIVITY฀ n฀ AND
THEREFORE฀ THE฀ ESTIMATED฀ DEATH฀ RATE฀ n฀ WAS฀ MUCH
LOWER฀ THAN฀ IT฀COULD฀HAVE฀BEEN�฀&IRSTLY�฀OVER฀���฀OF
THE฀ RADIOACTIVE฀ MATERIAL฀ WAS฀ DEPOSITED฀ OVER฀ THE
0ACIFIC฀ /CEAN฀ AND�฀ SECONDLY�฀ THE฀ *APANESE
AUTHORITIES฀ DID฀ TAKE฀ MAJOR฀ PREVENTATIVE฀ ACTIONS฀ n
INCLUDING฀ LARGE
SCALE฀ EVACUATIONS฀ AND฀ BANS฀ ON
CONTAMINATED฀FOOD�

3TUDIES฀OF฀THE฀ECOLOGICAL฀IMPACTS฀HAVE฀ALSO฀STARTED฀TO
BE฀CARRIED฀OUT�฀&OR฀EXAMPLE�฀DATA฀ON฀THE฀CONTAMINATION
OF฀FISH฀IN฀COASTAL฀WATERS฀�WITHIN฀��฀KM฀OF฀THE฀SITE	฀HAS
BEEN฀PUBLISHED฀BY฀4%0#/�� /F฀��฀SAMPLES�฀OVER฀HALF
WERE฀ CONTAMINATED฀ ABOVE฀ THE฀ LEVELS฀ ALLOWED฀ FOR
HUMAN฀CONSUMPTION�฀AND฀ONE฀WAS฀��฀TIMES฀ABOVE฀THIS
LEVEL�฀ !NOTHER฀ STUDY�฀ THIS฀ TIME฀ ON฀ BUTTERFLIES�฀ HAS
HIGHLIGHTED฀ BOTH฀ PHYSICAL฀ AND฀ GENETIC฀ DAMAGE
RESULTING฀FROM฀THE฀RADIOACTIVITY�฀AND฀POINTED฀OUT฀THAT฀THE
DAMAGE฀HAS฀INCREASED฀IN฀LATER฀GENERATIONS��

&URTHER฀ASSESSMENTS
&UKUSHIMA฀ IS฀ CLEARLY฀ A฀ MAJOR฀ DISASTER฀ BUT฀ NOT฀ AS
SERIOUS฀AS฀#HERNOBYL�฀2ADIOACTIVE฀AIR฀EMISSIONS฀ARE
MUCH฀ MORE฀ IMPORTANT฀ THAN฀ RADIOACTIVE฀ SEA
DISCHARGES฀IN฀TERMS฀OF฀THEIR฀RESULTING฀RADIATION฀DOSES
TO฀PEOPLE�฀AND฀THE฀DISPERSED฀RADIOACTIVITY฀TO฀AIR฀FROM

&UKUSHIMA฀ HAS฀ BEEN
ESTIMATED฀TO฀BE฀ABOUT
���฀ TO฀ ���฀ OF฀ THE
AMOUNT฀ DISPERSED
FROM฀ #HERNOBYL�
!BOUT฀ �����฀ SQUARE
KILOMETRES฀ NEAR฀ THE
&UKUSHIMA฀ PLANT
WERE฀ SERIOUSLY
CONTAMINATED�฀ BUT฀ AT
#HERNOBYL฀ THE
CORRESPONDING฀ AREA
WAS฀ OVER฀ �������
SQUARE฀ KILOMETRES
THROUGHOUT฀ %UROPE�

ACCORDING฀TO฀THE฀%UROPEAN฀#OMMISSION�฀

4HE฀ *APAN฀ #ENTRE฀ FOR฀ %CONOMIC฀ 2ESEARCH฀ HAS
ESTIMATED฀ THE฀ FULL฀ COST฀ OF฀ THE฀ NUCLEAR฀ DISASTER�
INCLUDING฀COMPENSATION฀AND฀DECOMMISSIONING฀ALL฀SIX
OF฀ THE฀$AI
ICHI฀ PLANT�S฀ REACTORS�฀ AT฀ ���฀ TO฀��฀ TRILLION
YEN฀ OR฀ ���
����BN�� 4HIS฀ IS฀ A฀ ENORMOUS฀ AMOUNT�
AND฀ IS฀ SURELY฀ HAVING฀ A฀ HUGE฀ IMPACT฀ ON฀ *APAN�S
ALREADY฀WEAKENED฀ECONOMY�

!฀*APANESE฀PARLIAMENTARY฀PANEL฀n฀THE฀.UCLEAR฀!CCIDENT
)NDEPENDENT฀ )NVESTIGATION฀ #OMMISSION฀ n฀ PUBLISHED฀ A
REPORT฀ IN฀ *ULY฀ ����฀ THAT฀ WAS฀ VERY฀ OUTSPOKEN฀ IN฀ ITS
CRITICISM฀OF฀THE฀GOVERNMENT�฀THE฀NUCLEAR฀REGULATORS฀AND
4%0#/��� )T฀ COMMENTED฀ THAT฀ &UKUSHIMA฀ hWAS฀ A
PROFOUNDLY฀MANMADE฀DISASTER฀n฀THAT฀COULD฀AND฀SHOULD
HAVE฀ BEEN฀ FORESEEN฀ AND฀ PREVENTED�v฀ )T฀ HIGHLIGHTED
MANY฀ INSTITUTIONAL฀ FAILURES�฀ BOTH฀ IN฀ ADVANCE฀ OF฀ THE
ACCIDENT฀ AND฀ DURING฀ IT�฀ CATALOGUING฀ hA฀ MULTITUDE฀ OF
ERRORS฀AND฀WILFUL฀NEGLIGENCE�v฀4HE฀LACK฀OF฀PREPAREDNESS
SHOWN฀BY฀THE฀ORGANISATIONS฀INVOLVED฀WAS฀CAUSED฀BY฀THE
MYTH฀ THAT฀ THE฀ RISK฀ OF฀ MAJOR฀ NUCLEAR฀ ACCIDENTS฀ IS
VANISHINGLY฀SMALL�฀WHICH฀NUCLEAR฀POWER฀PROPONENTS฀HAD
NURTURED฀OVER฀DECADES�฀

0ERHAPS฀ THE฀ SIMPLEST฀ OF฀ THE฀ LESSONS฀ TO฀ BE฀ LEARNED
FROM฀&UKUSHIMA฀IS฀THAT฀NUCLEAR฀POWER฀IS฀A฀SUPREMELY
UNFORGIVING฀TECHNOLOGY�฀7HEN฀THINGS฀GO฀WRONG�฀ THEY
CAN฀ GO฀ VERY฀ WRONG฀ WITH฀ CONSEQUENCES฀ THAT฀ ARE
EXTREMELY฀ DIFFICULT฀ TO฀ REMEDY�฀ EVEN฀ IN฀ ADVANCED
INDUSTRIAL฀ NATIONS�฀ "UT฀ NUCLEAR฀ POWER฀ IS฀ MERELY฀ A
COMPLICATED฀ WAY฀ OF฀ BOILING฀ WATER฀ AND�฀ AFTER
&UKUSHIMA�฀MANY฀COUNTRIES฀HAVE฀BEGUN฀ TO฀EXAMINE
SAFER฀ ENERGY฀ POLICIES�฀ ESPECIALLY฀ *APAN฀ ITSELF฀ WHICH
APPEARS฀ TO฀ BE฀ MOVING฀ TO฀ PHASE฀ OUT฀ ITS฀ NUCLEAR
INDUSTRY฀BY฀�������

/NGOING฀POLITICAL฀FALLOUT฀IN฀%UROPE
4HE฀POLITICAL฀ RESPONSE฀ TO฀ THE฀&UKUSHIMA฀DISASTER฀ IN
THE฀ MONTHS฀ IMMEDIATELY฀ FOLLOWING฀ THE฀ DISASTER฀ WAS

DISCUSSED฀ IN฀ 3'2฀ .EWSLETTER฀ NO������ 7HILE฀ MANY
COUNTRIES฀n฀INCLUDING฀'ERMANY�฀3WITZERLAND฀AND฀)TALY
n฀ OPTED฀ TO฀ PHASE฀ OUT฀ NUCLEAR฀ POWER฀ OR฀ CANCEL
PROPOSED฀ PROGRAMMES�฀ SOME฀ n฀ NOTABLY฀ THE฀ 5+฀ n
VOWED฀TO฀CONTINUE฀WITH฀THEIR฀PLANS�฀4HIS฀STARK฀DIVIDE
WAS฀ PERHAPS฀ BEST฀ ILLUSTRATED฀ BY฀ TWO฀ PARLIAMENTARY
VOTES฀ TAKEN฀WITHIN฀WEEKS฀ OF฀ EACH฀ OTHER฀ IN฀ SUMMER
�����฀ )N฀ THE฀ 5+�฀ ONLY฀ ��฀ OUT฀ OF฀ ���฀ -0S฀ VOTED
AGAINST฀THE฀GOVERNMENT�S฀.UCLEAR฀0OLICY฀3TATEMENTS�
WHICH฀PROPOSED฀NEW฀DEVELOPMENT�฀WHILE฀THE฀'ERMAN
PARLIAMENT฀ VOTED฀ BY฀ ���฀ TO฀ ��฀ TO฀ PHASE฀ OUT฀ ALL
NUCLEAR฀POWER฀BY฀�����

)N฀ THE฀ MONTHS฀ SINCE฀ THEN�฀ HISTORICALLY฀ PRO
NUCLEAR
&RANCE฀ HAS฀ ELECTED฀ A฀ NEW฀ 0RESIDENT�฀ &RANCOIS
(OLLANDE�฀ WHO฀ HAS฀ PLEDGED฀ TO฀ REDUCE฀ THE฀ SHARE฀ OF
&RENCH฀ELECTRICITY฀DERIVED฀FROM฀NUCLEAR฀POWER฀FROM฀ITS
CURRENT฀���฀TO฀���฀BY฀������� 'OVERNMENT฀SUPPORT
FOR฀RENEWABLE฀ENERGY฀WILL฀ALSO฀BE฀INCREASED�

7ITH฀!USTRIA�฀$ENMARK�฀'REECE�฀)RELAND�฀.ORWAY฀AND
0ORTUGAL฀ ALL฀ NON
NUCLEAR�฀ AND฀ PHASE
OUT
PROGRAMMES฀ ALSO฀ IN฀ "ELGIUM฀ AND฀ 3PAIN�฀ %UROPEAN
SUPPORT฀ FOR฀ NUCLEAR฀ POWER฀ IS฀ ON฀ A฀ CLEAR฀ DOWNWARD
PATH�฀ !DD฀ TO฀ THIS฀ THE฀ MAJOR฀ PROBLEMS฀ IN฀ THE
CONSTRUCTION฀ OF฀ NEW฀ REACTORS฀ IN฀ &RANCE฀ AND
&INLAND��� AND฀IT฀IS฀LITTLE฀SURPRISE฀THAT฀&RENCH฀NUCLEAR
COMPANIES฀ARE฀LOOKING฀TO฀THE฀5+฀AS฀A฀SAFE฀HAVEN฀FOR
NEW฀ NUCLEAR฀ PROJECTS฀ n฀ WITH฀ THE฀ #OALITION
GOVERNMENT฀OFFERING฀ENTHUSIASTIC฀SUPPORT�฀9ET�฀EVEN
HERE�฀ PLANS฀ FOR฀ NEW฀ NUCLEAR฀ ARE฀ LOOKING฀ DECIDEDLY
SHAKY�฀ 'ERMAN฀ COMPANIES฀ HAVE฀ PULLED฀ OUT฀ OF฀ THE
(ORIZON฀ CONSORTIUM�฀ WHICH฀ HAD฀ BEEN฀ PROPOSING
NUCLEAR฀ PLANT฀ FOR฀ TWO฀ SITES�฀ WHILE฀ THE฀ GOVERNMENT
SEEMS฀ IN฀ DISARRAY฀ OVER฀ ITS฀ $RAFT฀ %NERGY฀ "ILL฀ WHICH
PROPOSES฀ MAJOR฀ NEW฀ FINANCIAL฀ SUPPORT฀ BEING
PROVIDED฀TO฀NUCLEAR฀DEVELOPERS���

)T฀ IS฀ A฀ SOBERING฀ THOUGHT฀ THAT฀ ON฀ THE฀ NUCLEAR฀ POWER
ISSUE฀ AFTER฀ &UKUSHIMA�฀ THE฀ 5+฀ APPEARS฀ TO฀ BE
INCREASINGLY฀OUT฀ON฀A฀ LIMB฀ IN฀COMPARISON฀WITH฀MOST
OTHER฀%UROPEAN฀COUNTRIES�฀

$R฀)AN฀&AIRLIE฀IS฀AN฀INDEPENDENT
CONSULTANT฀ON฀RADIOACTIVITY฀IN฀THE

ENVIRONMENT�฀(E฀HOLDS฀AN฀-3C฀IN
RADIOBIOLOGY฀AND฀A฀0H$฀IN฀RADIOACTIVE

WASTE฀STUDIES�฀7EBSITE�
HTTP���WWW�IANFAIRLIE�ORG�

$R฀3TUART฀0ARKINSON฀IS฀%XECUTIVE฀$IRECTOR฀OF
3'2�฀(E฀HAS฀WRITTEN฀WIDELY฀ON฀ENERGY฀ISSUES�

4HIS฀ARTICLE฀IS฀AN฀UPDATED฀VERSION฀OF฀ONE฀PUBLISHED฀ON
THE฀3'2฀WEBSITE฀ON฀�฀-ARCH฀�����
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.OTES฀AND฀REFERENCES
�� !MONG฀THE฀BETTER฀WEBSITES฀ON฀&UKUSHIMA�฀7IKIPEDIA฀HAS฀A฀

NUMBER฀OF฀PAGES฀INCLUDING�

HTTP���EN�WIKIPEDIA�ORG�WIKI�&UKUSHIMA?$AIICHI?NUCLEAR?

DISASTER฀

HTTP���EN�WIKIPEDIA�ORG�WIKI�2ADIATION?EFFECTS?FROM?&UKUSHIMA

?$AIICHI?NUCLEAR?DISASTER฀

HTTP���EN�WIKIPEDIA�ORG�WIKI�*APANESE?REACTION?TO?&UKUSHIMA

?$AIICHI?NUCLEAR?DISASTER

4HESE฀SITES฀ARE฀KEPT฀UP
TO
DATE�฀ARE฀WELL
INFORMED�฀AND฀WITH

GOOD฀SOURCES�฀#OLLECTIVELY฀THEY฀CITE฀AROUND฀����฀REFERENCES�

-OST฀IMPORTANT�฀THEY฀ARE฀PRETTY฀EVEN
HANDED�฀4HESE฀SITES

REPRESENT฀A฀VAST฀AMOUNT฀OF฀WORK�฀IT฀SEEMS฀THEY฀ARE฀MAINTAINED

BY฀A฀TEAM฀OR฀TEAMS฀OF฀*APANESE฀ACADEMICS�

�� 4HE฀&UKUSHIMA฀$AI
ICHI฀PLANT฀HAD฀SIX฀REACTORS�฀5NITS฀�
�฀WERE

OPERATIONAL฀AT฀THE฀TIME฀OF฀THE฀ACCIDENT�฀5NIT฀�฀WAS฀DE
FUELLED�

AND฀5NITS฀�฀AND฀�฀WERE฀IN฀COLD฀SHUTDOWN฀FOR฀MAINTENANCE�
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THE฀&UKUSHIMA฀$AIICHI฀NUCLEAR฀ACCIDENT�฀%NERGY฀AND

%NVIRONMENTAL฀3CIENCE�฀DOI���������C�EE�����A�

HTTP���WWW�STANFORD�EDU�GROUP�EFMH�JACOBSON�4EN(OEVE

%%3���PDF

�� (IPPEL฀&฀�����	�฀4HE฀RADIOLOGICAL฀AND฀PSYCHOLOGICAL฀

CONSEQUENCES฀OF฀THE฀&UKUSHIMA฀$AIICHI฀ACCIDENT�฀"ULLETIN฀OF

THE฀!TOMIC฀3CIENTISTS�฀VOL����฀NO���฀P����฀HTTP���BOS�SAGEPUB�
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�� *APAN฀#ENTER฀FOR฀%CONOMIC฀2ESEARCH฀�����	�฀2EDESIGNING฀OF

THE฀*APANESE฀%CONOMY�฀"EYOND฀THE฀%ARTHQUAKE฀$ISASTER�

HTTP���WWW�JCER�OR�JP�ENG�RESEARCH�PDF�PE�IWATA��������	E�PDF

���฀""#฀.EWS฀ONLINE฀�����	�฀&UKUSHIMA฀REPORT�฀+EY฀POINTS฀IN

NUCLEAR฀DISASTER฀REPORT�฀�฀*ULY�
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IN฀&RANCE�S฀2ENEWABLE฀%NERGY฀0OLICY�฀�฀-AY�

HTTP���WWW�RENEWABLEENERGYWORLD�COM�REA�NEWS�ARTICLE�

��������HOLLANDE
VICTORY
SIGNALS
SHIFT
IN
FRANCES
RENEWABLE


ENERGY
POLICY

��� .U#LEAR฀.EWS฀�����	�฀.O����฀!UGUST�3EPTEMBER�

HTTP���WWW�NO�NUCLEARPOWER�ORG�UK�NUCLEARNEWS�.U#LEAR

.EWS.O���PDF

,ETTERS
4IDAL฀REEF
)N฀ RESPONSE฀ TO฀ THE฀ LETTER฀ IN฀ 3'2฀ .EWSLETTER฀ �� BY
!NDREW฀&ERGUSON�฀AND฀ THE฀EDITORIAL฀ REPLY�฀WE฀AT฀ THE
'REEN฀ 7ORLD฀ 4RUST฀ ARE฀ WHOLEHEARTEDLY฀ IN฀ FAVOUR฀ OF
OPTIMISING฀ ALL฀ OF฀ OUR฀ RENEWABLE฀ RESOURCES฀ INCLUDING
THOSE฀ OF฀ SUN฀ AND฀ WIND�฀ (OWEVER฀ THERE฀ IS฀ ANOTHER
SOURCE฀ WHICH฀ CAN฀ PROVIDE฀ ENERGY฀ WHICH฀ IS
PREDICTABLE�฀CONSTANT�฀RELIABLE฀AND฀WOULD฀OPERATE฀FOR
AT฀ LEAST฀ ��฀ HOURS฀ IN฀ EVERY฀ ���฀ )฀ REFER฀ TO฀ THE฀ TIDAL
ENERGY฀AVAILABLE฀IN฀THE฀3EVERN฀%STUARY�฀IN฀PARTICULAR฀TO
THE฀ HARNESSING฀ OF฀ THIS฀ ENERGY฀ BY฀ MEANS฀ OF฀ A฀ @REEF�
WHICH฀WOULD฀BE฀SITED฀BETWEEN฀-INEHEAD฀IN฀3OMERSET
AND฀,AVERNOCK฀0OINT฀IN฀3OUTH฀7ALES�

4HERE฀ IS฀MORE฀ INFORMATION฀ REGARDING฀ THIS฀PROJECT฀ON
THE฀'REEN฀7ORLD฀4RUST฀WEBSITE�฀SEE

HTTP���WWW�GREENWORLDTRUST�ORG�UK�%NERGY�4IDAL�
2EEF#OMPARED�HTM

7ILLIAM฀!CLAND�฀#HAIR�฀
'REEN฀7ORLD฀4RUST฀

0EAK฀OIL฀OR฀CLIMATE฀CHANGE�฀
-ANDY฀-EIKLE�S฀ARTICLE฀@7HY฀WE฀MUST฀PREPARE฀ FOR฀A
LOW฀ENERGY฀ SOCIETY�฀ �3'2฀.EWSLETTER฀ ��	฀ ADDRESSES
THE฀CONCERNS฀OF฀PEOPLE฀WHO฀FORESEE฀THE฀END฀OF฀CHEAP
FOSSIL฀ FUELS฀ AND฀ SHE฀ RIGHTLY฀ DESCRIBES฀ THE฀ WAYS฀ IN

WHICH฀ WE฀ COULD฀ MANAGE฀ WITH฀ MUCH฀ LOWER฀ ENERGY
CONSUMPTION�฀(OWEVER�฀ THE฀"0฀3TATISTICAL฀ 2EVIEW฀OF
7ORLD฀ %NERGY PUBLISHED฀ IN฀ *UNE฀ ����฀ CLAIMS฀ THAT
PROVEN฀RESERVES฀AT฀THE฀END฀OF฀����฀WOULD฀BE฀ENOUGH
OIL฀ TO฀ LAST฀ THE฀ NEXT฀ ��฀ YEARS�฀ IF฀ GLOBAL฀ PRODUCTION
REMAIN฀ AT฀ THE฀ CURRENT฀ RATE�฀ ,ONG฀ BEFORE฀ THE฀ END฀ OF
THIS฀TIME฀FRAME�฀ALL฀FOSSIL฀FUEL฀EMISSIONS฀OF฀CARBON฀WILL
NEED฀ TO฀ HAVE฀ BEEN฀ DRASTICALLY฀ REDUCED฀ TO฀ PREVENT
ESCALATING฀CLIMATE฀CHANGE�฀

3O฀THE฀VITAL฀QUESTION฀IS฀NOT฀HOW฀LONG฀FOSSIL฀FUELS฀WILL
LAST฀ BUT฀ HOW฀ SOON฀ WILL฀ WE฀ BEGIN฀ TO฀ TREAT฀ THEM฀ AS
DANGEROUS฀POLLUTANTS�฀

$R฀-ORRIS฀"RADLEY�฀%DINBURGH

4ECHNOLOGY฀AND฀CONTROL
"RONISLAW฀ 3ZERSZYNSKI�S฀ ARTICLE฀ @%MERGING
TECHNOLOGIES฀AND฀RISK�฀�3'2฀.EWSLETTER฀��	฀REMINDED
ME฀OF฀THREE฀PROPOSITIONS฀)฀ADVANCED฀SOME฀TIME฀AGO�
WHILE฀TEACHING฀%NVIRONMENTAL฀)MPACT฀!SSESSMENT�
s 4HE฀BENEFITS฀ AND฀DIS
BENEFITS฀ OF฀ ANY฀ TECHNOLOGY

ARE฀ SYMMETRICAL฀ BUT฀ THEY฀ MAY฀ MANIFEST
THEMSELVES฀AT฀DIFFERENT฀LEVELS฀OF฀ORGANISATION฀AND
HAVE฀TO฀BE฀MANAGED฀SO฀THAT฀THE฀CONSEQUENCES฀DO
NOT฀ FALL฀ DISPROPORTIONATELY฀ ON฀ ONE฀ SECTOR฀ OF
SOCIETY�฀ECONOMY฀OR฀CULTURE�

s 4ECHNOLOGY฀ CANNOT฀ NEGOTIATE฀ ABSOLUTE฀ PHYSICAL
THRESHOLDS�฀ AND฀ AS฀ THESE฀ THRESHOLDS฀ ARE
APPROACHED฀ THE฀ SOLUTIONS฀ HAVE฀ TO฀ BE฀ @ETHICAL�
RATHER฀THAN฀TECHNOLOGICAL�

s 4ECHNOLOGY฀MAY฀ACCELERATE฀THE฀RATE฀AT฀WHICH฀WE
APPROACH฀ AN฀ @ABSOLUTE฀ THRESHOLD�฀ RATHER฀ THAN
AMELIORATE฀THE฀BASIC฀PROBLEM�

4HEY฀ ARE฀ ESSENTIALLY฀ RESTATEMENTS฀ OF฀ THE฀ ,AWS฀ OF
4HERMODYNAMICS฀ BUT฀ AS฀ )฀ LISTEN฀ TO฀ POLITICIANS฀ AND
ECONOMISTS฀IT฀SEEMS฀THAT฀THEY฀ARE฀BEING฀ENCOURAGED฀IN
THE฀BELIEF฀THAT฀THERE฀WILL฀ALWAYS฀BE฀A฀TIMELY฀TECHNOLOGY
TO฀SAVE฀THEM฀IN฀THE฀FACE฀OF฀SERIOUS฀LONG฀TERM฀HAZARDS�
/VER฀THE฀YEARS฀)฀HAVE฀TRIED฀TO฀REFINE฀THE฀MODEL฀TO฀TAKE
ACCOUNT฀ OF฀ ACCESSIBILITY�฀ INTENSITY฀ AND฀ FREQUENCY฀ AND
THE฀DISTINCTIONS฀BETWEEN฀ELECTRONIC฀TECHNOLOGY฀AND฀ALL
PRECEDING฀ TECHNOLOGIES�฀ BUT฀ THE฀ STARK฀ TRUTH฀ IS฀ THAT
GLOBALISM฀IS฀THE฀CREATION฀OF฀A฀TECHNOLOGY฀THAT฀CONFUSES
INFORMATION฀ WITH฀ KNOWLEDGE฀ AND฀ BOTH฀ WITH฀ WISDOM�
WHICH฀ IS฀A฀ FUNCTION฀OF฀HUMAN฀CONTROL�฀4HE฀ADMISSION
THAT฀ACTUALLY฀THIS฀TECHNOLOGY฀IMPOSES฀AN฀INHUMAN฀LOGIC
REMAINS฀ THE฀ ISSUE�฀ AND฀ MAKES฀ US฀ VICTIMS฀ OF฀ AN
EXOGENOUS฀ AUTHORITY฀ WHICH฀ WE฀ HARDLY฀ UNDERSTAND฀ LET
ALONE฀CONTROL฀AND฀IT฀MAKES฀THE฀VERY฀TERM฀@TECHNOLOGY�
A฀DUBIOUS฀AND฀A฀DANGEROUS฀TERM�฀
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