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��MONTHSHAVEPASSEDSINCETHE
MASSIVEEARTHQUAKEANDTSUNAMIOFF
THEEASTCOASTOF*APANTRIGGEREDTHE
&UKUSHIMANUCLEARACCIDENT�)AN
&AIRLIEAND3TUART0ARKINSONGIVEAN
OVERVIEWOFWHYTHENUCLEARDISASTER
HAPPENED�WHYITISSTILLOCCURRING�
ANDITSIMPLICATIONSTODATE�

.EW INFORMATION ABOUT THE &UKUSHIMA NUCLEAR
ACCIDENTISSTILLEMERGINGONAFREQUENTBASIS�ANDSO
THISARTICLEWILLNECESSARILYONLYGIVEASNAPSHOTOFTHE
EVIDENCETODATE�.EVERTHELESS�THEREISMUCHABOUT
THEDISASTERANDITSEFFECTSTHATHASBECOMECLEARER
INRECENTMONTHS�SOTHISISAGOODTIMETOTAKESTOCK�

4HENUCLEARACCIDENT�

&OLLOWING THE EARTHQUAKE ON �� -ARCH ����� THE
THREE OPERATING REACTORS AT THE &UKUSHIMA $AIICHI
NUCLEAR PLANT� AUTOMATICALLY SHUT DOWN BECAUSE OF
HUGELATERALVIBRATIONSCAUSEDBYTHEQUAKE�"UTTHE
QUAKE ALSO DISCONNECTED THE REACTORS FROM THE
NATIONAL GRID�MEANINGPOWER TO THECOOLINGPUMPS
WAS LOST� %MERGENCY DIESELPOWERED PUMPS KICKED
IN BUT THESE WERE UNWISELY LOCATED IN REACTOR
BASEMENTS� WHICH WERE FLOODED BY THE TSUNAMI
ARRIVING��MINUTES LATER�4HE RESULTWAS INEXORABLE
RISES IN NUCLEAR FUEL TEMPERATURES UNTIL THE FUELS
MELTED�

"ECAUSEOFTHEPARAMOUNTNEEDTOREMOVETHELARGE
AMOUNTSOF@DECAYHEAT� FROMNUCLEAR FUELS�BOTH IN
THE REACTORS AND IN THEPONDS 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
WEREASFOLLOWS�
s COREMELTDOWNSOCCURREDINTHEREACTORSOF5NITS

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

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

STRUCTUREINSIDEREACTOR��
s SEVERALFIRESBROKEOUTAT5NIT��LUCKILY�

REACTOR � WAS OFFLINE AT THE TIME OF THE
EARTHQUAKE	�

sSPENT FUEL STORED IN THE POOLS OF 5NITS �n�
OVERHEATEDASTHEIRWATERLEVELSDROPPED�

s MANYWORKERSSUFFEREDHIGHRADIATIONEXPOSURES
ANDOFTENHADTOBEEVACUATED�

s MACHINERY FOR REACTORS�n�DAMAGEDBY FLOODS�
FIRESANDEXPLOSIONSREMAINEDINOPERABLE�

/N��-ARCH�����APROBABLEHYDROGENEXPLOSION
AT5NIT�EXPOSEDITSSPENTFUELPOOLTOTHEOPENAIR�

RELEASEDRADIOACTIVEMATTERINTOTHEENVIRONMENTAND
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
@EXPLOSIVEEVENT�ON-ARCH�� INSIDE THE REACTORAT
5NIT��!FEWMINUTESLATER�AFOURTHEXPLOSIONBADLY
DAMAGED THE ROOFTOP AREA AT 5NIT � THAT CONTAINED
THESPENTFUELPOND�)NOTHERWORDS�EXPLOSIONSATONE
UNIT HAMPERED RESPONSES TO THEDAMAGEAT OTHERS�
LEADING TO A CHAINREACTION OF EXPLOSIONS AND
RADIATIONRELEASES�.OWONDERSTAFFMEMBERSAT THE
PLANTWEREOFTEN TERRIFIEDAND4%0#/ �THEELECTRICITY
UTILITY	 WANTED TO WITHDRAW ALL PERSONNEL FROM THE
PLANTATONESTAGE�

7ITHINABOUTSIXHOURSOFTHE*APANESEEARTHQUAKE�IT
APPEARS THAT FULL OR PARTIAL NUCLEAR FUEL MELTDOWNS
HADOCCURREDWITHIN5NITS���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 ITSWAY THROUGH
THE STEEL PRESSURE VESSELS INTO SECONDARY CONCRETE
CONTAINMENT VESSELS� )T IS NOW THOUGHT THESE
CONTAINMENTVESSELSHAVECRACKEDANDMUCHFUELIS
NOW IN THE BASEMENT AREAS OF THE REACTORS�!T THE
SAMETIME�THEWATERINTHESPENTFUELPONDSABOVE
THE REACTORSALSOBEGAN TOBOIL� CAUSING THEIRWATER
LEVELS TO DROP AND THUS EXPOSING SPENT FUEL TO THE
ATMOSPHERE�

3OWITHINAFEWDAYSOFTHEEARTHQUAKEANDTSUNAMI�
FOURMAJOREXPLOSIONSHADOCCURRED�ONEATEACHOF
THE RELEVANT &UKUSHIMA $AIICHI 5NITS� 4HESE
EXPLOSIONSCAUSEDMASSIVEDAMAGE�WITH THE RESULT
THATTHEREACTORBUILDINGAT5NIT�ANDTHESPENTFUEL
POND AT 5NIT �� IN PARTICULAR� MAY COLLAPSE� )T IS
IMPORTANT TO NOTE THAT THE REACTOR MALFUNCTIONS�
RESULTINGCOREMELTDOWNSANDEXPLOSIONSWEREDUETO
THE EARTHQUAKE AS WELL AS THE TSUNAMI� CONTRARY TO
THEEXPLANATIONSGIVENBY4%0#/ANDTHE*APANESE
REGULATORS�WHICHONLYMENTIONEDTHE TSUNAMI�� 4HE
POINT IS THAT THE MANY *APANESE NUCLEAR REACTORS
NEAR FAULT LINESARECONSIDERABLYMOREVULNERABLE TO
EARTHQUAKESTHANTOTSUNAMI�

4HECONTINUINGDISASTER
�� MONTHS LATER� THE ACCIDENT IS STILL CONTINUING IN
SLOWMOTIONANDWILLDOSOFORYEARS�-AJOREFFORTSARE
STILLBEINGMADETOKEEPTHEREACTORFUELCOOLTOSTOP
IT FROM MELTING THROUGH THE BOTTOMS OF THE REACTOR
BUILDINGS INTO THE SOIL BELOW �ALTHOUGH THECONCRETE
BASES ARE ABOUT��M THICK	� )F THISWERE TO OCCUR�
*APAN WOULD BE DEEP IN UNCHARTED AREAS� FURTHER
EXPLOSIONSWOULDLIKELYOCCUR�7ATERISALSOSTILLBEING

PUMPEDINTOTHESTORAGEPOOLSTOKEEPTHESPENTFUEL
COVERED�

!MAJORHEADACHE IS THESTRUCTURAL INSTABILITYOF THE
WRECKED REACTOR BUILDINGS� WHICH MAY STILL COLLAPSE
DUE TO THE MASSIVE WEIGHT OF THE STORAGE PONDS
SITUATED�AGAINUNWISELY�ONTOPOFTHEREACTORS�4HIS
WOULDSPILL THOUSANDSOFTONNESOFDANGEROUSSPENT
FUELANDRADIOACTIVEWATEROVERTHESITE�)NDEED�THERE
HAVEBEENWARNINGSTHATTHEPONDAT5NIT�nWHICH
CONTAINS OVER ���� SPENT FUEL ASSEMBLIES n IS
ESPECIALLYVULNERABLE��

7HENWELOOKFURTHERAFIELD�THESITUATIONISNOBETTER�
ASVERYLARGEAMOUNTSOFRADIOACTIVITYWEREEMITTEDTO
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
BLASTEDTHROUGHOUTTHEPLANTANDEVENASFARASTHE
LARGETOWNOF)ITATEOVER��KMAWAY�!BOUT�������
PEOPLEHAVEHADTOBEEVACUATEDFROMTHEIRHOMES�
MOSTPOSSIBLYFORDECADES�4HESEEFFECTSAREONTOP
OF THE ESTIMATED ������ PEOPLE KILLED BY THE
EARTHQUAKEANDTSUNAMITHEMSELVES�4HESITUATIONIS
TRULYNUMBINGANDOURHEARTSGOOUTTOTHE*APANESE
PEOPLESTRUGGLINGWITHTHEHORRIBLECONSEQUENCESOF
THE EARTHQUAKE AND TSUNAMI AND OF THE &UKUSHIMA
DISASTER�

(OWLONGWILLTHISDIRESITUATIONCONTINUE�)TISHARDTO
SAY�BUTOFFICIALSFROMTHE)NTERNATIONAL!TOMIC%NERGY
!GENCY PRIVATELY TALK OF YEARS� OTHER SCIENTISTS SAY
DECADES�

(EALTHANDECOLOGICALEFFECTS�

$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
APPARENTLYCAUSEDBYTHESITEEXPLOSIONS�.EARLY���
DEATHS HAVE BEEN CERTIFIED AS hDISASTERRELATEDv n
MAINLYDUE TO ILLEFFECTSCAUSEDBY THEEVACUATION��

.ONEOFTHESEDEATHSWASDUETORADIATIONEXPOSURE�
"UT FEARS REMAIN ABOUT LONGERTERM EFFECTS� AS
RADIATION HAS DECADESLONG LATENCY PERIODS BEFORE
MOST SOLID CANCERS APPEAR� )NCREASED INCIDENCES OF
THYROIDCANCERSnAPROMINENTEFFECTAFTER#HERNOBYL
nAREUNLIKELYTOAPPEARFORANOTHERTHREEYEARS�

4HEFIRSTMAINPROJECTIONOFRADIATIONRELATEDDEATHS
WAS BY 0ROFESSOR &RANK VON (IPPEL AT 0RINCETON
5NIVERSITYIN3EPTEMBER������ (IPPELESTIMATEDAN

��

&ALLOUTFROM&UKUSHIMA�THEIMPACTSSOFAR
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ADDITIONAL ����� FATAL CANCERS WOULD ARISE FROM
&UKUSHIMA�!MOREDETAILEDSTUDYBY-ARK*ACOBSON
AND *OHN 4EN (OEVE� RESEARCHERS AT 3TANFORD
5NIVERSITY�WASPUBLISHED IN*ULY������ 4HEYUSED
ANATMOSPHERICMODELTOESTIMATETHEDISPERSIONOF
THE MAIN RADIOACTIVE MATERIALS RELEASED BY THE
ACCIDENT� TOGETHER WITH THE @LINEAR NOTHRESHOLD�
MODEL FOR RADIATION EFFECTS� %STIMATES FOR INTERNAL
RADIATIONFROMCONTAMINATEDFOODWEREADDED�4HEIR
BEST ESTIMATE WAS ��� ADDITIONAL CANCERRELATED
DEATHS�AND���NONFATALCANCERSTOTHEYEAR�����
4HEUNCERTAINTYINTHENUMBEROFDEATHSRANGEDFROM
�� TO������4HE RESEARCHERSPOINTEDOUT 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 ITCOULDHAVEBEEN�&IRSTLY�OVER���OF
THE RADIOACTIVE MATERIAL WAS DEPOSITED OVER THE
0ACIFIC /CEAN AND� SECONDLY� THE *APANESE
AUTHORITIES DID TAKE MAJOR PREVENTATIVE ACTIONS n
INCLUDING LARGESCALE EVACUATIONS AND BANS ON
CONTAMINATEDFOOD�

3TUDIESOFTHEECOLOGICALIMPACTSHAVEALSOSTARTEDTO
BECARRIEDOUT�&OREXAMPLE�DATAONTHECONTAMINATION
OFFISHINCOASTALWATERS�WITHIN��KMOFTHESITE	HAS
BEENPUBLISHEDBY4%0#/�� /F��SAMPLES�OVERHALF
WERE CONTAMINATED ABOVE THE LEVELS ALLOWED FOR
HUMANCONSUMPTION�ANDONEWAS��TIMESABOVETHIS
LEVEL� !NOTHER STUDY� THIS TIME ON BUTTERFLIES� HAS
HIGHLIGHTED BOTH PHYSICAL AND GENETIC DAMAGE
RESULTINGFROMTHERADIOACTIVITY�ANDPOINTEDOUTTHATTHE
DAMAGEHASINCREASEDINLATERGENERATIONS��

&URTHERASSESSMENTS
&UKUSHIMA IS CLEARLY A MAJOR DISASTER BUT NOT AS
SERIOUSAS#HERNOBYL�2ADIOACTIVEAIREMISSIONSARE
MUCH MORE IMPORTANT THAN RADIOACTIVE SEA
DISCHARGESINTERMSOFTHEIRRESULTINGRADIATIONDOSES
TOPEOPLE�ANDTHEDISPERSEDRADIOACTIVITYTOAIRFROM

&UKUSHIMA HAS BEEN
ESTIMATEDTOBEABOUT
��� 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�

ACCORDINGTOTHE%UROPEAN#OMMISSION�

4HE *APAN #ENTRE FOR %CONOMIC 2ESEARCH HAS
ESTIMATED THE FULL COST OF THE NUCLEAR DISASTER�
INCLUDINGCOMPENSATIONANDDECOMMISSIONINGALLSIX
OF THE$AIICHI PLANT�S REACTORS� AT ��� TO�� TRILLION
YEN OR �������BN�� 4HIS IS A ENORMOUS AMOUNT�
AND IS SURELY HAVING A HUGE IMPACT ON *APAN�S
ALREADYWEAKENEDECONOMY�

!*APANESEPARLIAMENTARYPANELnTHE.UCLEAR!CCIDENT
)NDEPENDENT )NVESTIGATION #OMMISSION n PUBLISHED A
REPORT IN *ULY ���� THAT WAS VERY OUTSPOKEN IN ITS
CRITICISMOFTHEGOVERNMENT�THENUCLEARREGULATORSAND
4%0#/��� )T COMMENTED THAT &UKUSHIMA hWAS A
PROFOUNDLYMANMADEDISASTERnTHATCOULDANDSHOULD
HAVE BEEN FORESEEN AND PREVENTED�v )T HIGHLIGHTED
MANY INSTITUTIONAL FAILURES� BOTH IN ADVANCE OF THE
ACCIDENT AND DURING IT� CATALOGUING hA MULTITUDE OF
ERRORSANDWILFULNEGLIGENCE�v4HELACKOFPREPAREDNESS
SHOWNBYTHEORGANISATIONSINVOLVEDWASCAUSEDBYTHE
MYTH THAT THE RISK OF MAJOR NUCLEAR ACCIDENTS IS
VANISHINGLYSMALL�WHICHNUCLEARPOWERPROPONENTSHAD
NURTUREDOVERDECADES�

0ERHAPS THE SIMPLEST OF THE LESSONS TO BE LEARNED
FROM&UKUSHIMAISTHATNUCLEARPOWERISASUPREMELY
UNFORGIVINGTECHNOLOGY�7HENTHINGSGOWRONG� 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�MANYCOUNTRIESHAVEBEGUN TOEXAMINE
SAFER ENERGY POLICIES� ESPECIALLY *APAN ITSELF WHICH
APPEARS TO BE MOVING TO PHASE OUT ITS NUCLEAR
INDUSTRYBY�������

/NGOINGPOLITICALFALLOUTIN%UROPE
4HEPOLITICAL RESPONSE TO THE&UKUSHIMADISASTER IN
THE MONTHS IMMEDIATELY FOLLOWING THE DISASTER WAS

DISCUSSED IN 3'2 .EWSLETTER NO������ 7HILE MANY
COUNTRIESnINCLUDING'ERMANY�3WITZERLANDAND)TALY
n OPTED TO PHASE OUT NUCLEAR POWER OR CANCEL
PROPOSED PROGRAMMES� SOME n NOTABLY THE 5+ n
VOWEDTOCONTINUEWITHTHEIRPLANS�4HISSTARKDIVIDE
WAS PERHAPS BEST ILLUSTRATED BY TWO PARLIAMENTARY
VOTES TAKENWITHINWEEKS OF EACH OTHER IN SUMMER
����� )N THE 5+� ONLY �� OUT OF ��� -0S VOTED
AGAINSTTHEGOVERNMENT�S.UCLEAR0OLICY3TATEMENTS�
WHICHPROPOSEDNEWDEVELOPMENT�WHILETHE'ERMAN
PARLIAMENT VOTED BY ��� TO �� TO PHASE OUT ALL
NUCLEARPOWERBY�����

)N THE MONTHS SINCE THEN� HISTORICALLY PRONUCLEAR
&RANCE HAS ELECTED A NEW 0RESIDENT� &RANCOIS
(OLLANDE� WHO HAS PLEDGED TO REDUCE THE SHARE OF
&RENCHELECTRICITYDERIVEDFROMNUCLEARPOWERFROMITS
CURRENT���TO���BY������� 'OVERNMENTSUPPORT
FORRENEWABLEENERGYWILLALSOBEINCREASED�

7ITH!USTRIA�$ENMARK�'REECE�)RELAND�.ORWAYAND
0ORTUGAL ALL NONNUCLEAR� AND PHASEOUT
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��� ANDITISLITTLESURPRISETHAT&RENCHNUCLEAR
COMPANIESARELOOKINGTOTHE5+ASASAFEHAVENFOR
NEW NUCLEAR PROJECTS n WITH THE #OALITION
GOVERNMENTOFFERINGENTHUSIASTICSUPPORT�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
PROVIDEDTONUCLEARDEVELOPERS���

)T IS A SOBERING THOUGHT THAT ON THE NUCLEAR POWER
ISSUE AFTER &UKUSHIMA� THE 5+ APPEARS TO BE
INCREASINGLYOUTONA LIMB INCOMPARISONWITHMOST
OTHER%UROPEANCOUNTRIES�

$R)AN&AIRLIEISANINDEPENDENT
CONSULTANTONRADIOACTIVITYINTHE

ENVIRONMENT�(EHOLDSAN-3CIN
RADIOBIOLOGYANDA0H$INRADIOACTIVE

WASTESTUDIES�7EBSITE�
HTTP���WWW�IANFAIRLIE�ORG�

$R3TUART0ARKINSONIS%XECUTIVE$IRECTOROF
3'2�(EHASWRITTENWIDELYONENERGYISSUES�

4HISARTICLEISANUPDATEDVERSIONOFONEPUBLISHEDON
THE3'2WEBSITEON�-ARCH�����

��

$IGITAL'LOBE

3ATELLITEIMAGEOFTHEDAMAGED&UKUSHIMA$AIICHIREACTORBUILDINGS���-ARCH����
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.OTESANDREFERENCES
�� !MONGTHEBETTERWEBSITESON&UKUSHIMA�7IKIPEDIAHASA

NUMBEROFPAGESINCLUDING�

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

4HESESITESAREKEPTUPTODATE�AREWELLINFORMED�ANDWITH

GOODSOURCES�#OLLECTIVELYTHEYCITEAROUND����REFERENCES�

-OSTIMPORTANT�THEYAREPRETTYEVENHANDED�4HESESITES

REPRESENTAVASTAMOUNTOFWORK�ITSEEMSTHEYAREMAINTAINED

BYATEAMORTEAMSOF*APANESEACADEMICS�

�� 4HE&UKUSHIMA$AIICHIPLANTHADSIXREACTORS�5NITS��WERE

OPERATIONALATTHETIMEOFTHEACCIDENT�5NIT�WASDEFUELLED�

AND5NITS�AND�WEREINCOLDSHUTDOWNFORMAINTENANCE�

�� !DELSTEIN*�-C.EILL$�����	�-ELTDOWN�7HAT2EALLY

(APPENEDAT&UKUSHIMA�

HTTP���WWW�THEATLANTICWIRE�COM�GLOBAL���������MELTDOWN

WHATREALLYHAPPENEDFUKUSHIMA�������

�� "URNIE3ETAL�����	�4HE(IGHEST2ISK�0ROBLEMSOF2ADIATION

AT2EACTOR5NIT��&UKUSHIMA$AIICHI�*APAN&OCUS�-ARCH�

HTTP���WWW�JAPANFOCUS�ORG�-URATA-ITSUHEI�����

�� 4EN(OEVE*�*ACOBSEN-�����	�7ORLDWIDEHEALTHEFFECTSOF

THE&UKUSHIMA$AIICHINUCLEARACCIDENT�%NERGYAND

%NVIRONMENTAL3CIENCE�DOI���������C�EE�����A�

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

%%3���PDF

�� (IPPEL&�����	�4HERADIOLOGICALANDPSYCHOLOGICAL

CONSEQUENCESOFTHE&UKUSHIMA$AIICHIACCIDENT�"ULLETINOF

THE!TOMIC3CIENTISTS�VOL����NO���P����HTTP���BOS�SAGEPUB�

COM�CONTENT��������

�� 7ORLD.UCLEAR.EWS�����	�&ISHYFIGURESAT&UKUSHIMA�

��!UGUST�HTTP���WWW�WORLDNUCLEAR

NEWS�ORG�23?&ISHY?FIGURES?AT?&UKUSHIMA?��������HTML

�� (IYAMA!ETAL�����	�4HEBIOLOGICALIMPACTSOFTHE

&UKUSHIMANUCLEARACCIDENTONTHEPALEGRASSBLUEBUTTERFLY�

.ATURE3CIENTIFIC2EPORTS���NO�����DOI���������SREP������

HTTP���WWW�NATURE�COM�SREP�������������SREP������

FULL�SREP������HTML

�� *APAN#ENTERFOR%CONOMIC2ESEARCH�����	�2EDESIGNINGOF

THE*APANESE%CONOMY�"EYONDTHE%ARTHQUAKE$ISASTER�

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

���""#.EWSONLINE�����	�&UKUSHIMAREPORT�+EYPOINTSIN

NUCLEARDISASTERREPORT��*ULY�

HTTP���WWW�BBC�CO�UK�NEWS�WORLDASIA��������

��� 2EUTERS�����	�*APANLEANSTOWARDZERONUCLEARSTANCE�

CAUTIONREMAINS���!UGUST�

HTTP���WWW�REUTERS�COM�ARTICLE������������JAPANNUCLEAR

ID53,�%�*4�,*��������

��� %LLIOTT$�����	�4HERACEFORTHENUCLEAREXIT�3'2.EWSLETTER�

NO����P��������HTTP���WWW�SGR�ORG�UK�PUBLICATIONS�SGR

NEWSLETTER��

��� 2ENEWABLE%NERGY7ORLD�����	�(OLLANDE6ICTORY3IGNALS3HIFT

IN&RANCE�S2ENEWABLE%NERGY0OLICY��-AY�

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

��������HOLLANDEVICTORYSIGNALSSHIFTINFRANCESRENEWABLE

ENERGYPOLICY

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

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

.EWS.O���PDF

,ETTERS
4IDALREEF
)N RESPONSE TO THE LETTER IN 3'2 .EWSLETTER �� BY
!NDREW&ERGUSON�AND THEEDITORIAL REPLY�WEAT 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�RELIABLEANDWOULDOPERATEFOR
AT LEAST �� HOURS IN EVERY ��� ) REFER TO THE TIDAL
ENERGYAVAILABLEINTHE3EVERN%STUARY�INPARTICULARTO
THE HARNESSING OF THIS ENERGY BY MEANS OF A @REEF�
WHICHWOULDBESITEDBETWEEN-INEHEADIN3OMERSET
AND,AVERNOCK0OINTIN3OUTH7ALES�

4HERE ISMORE INFORMATION REGARDING THISPROJECTON
THE'REEN7ORLD4RUSTWEBSITE�SEE

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

7ILLIAM!CLAND�#HAIR�
'REEN7ORLD4RUST

0EAKOILORCLIMATECHANGE�
-ANDY-EIKLE�SARTICLE@7HYWEMUSTPREPARE FORA
LOWENERGY SOCIETY� �3'2.EWSLETTER ��	 ADDRESSES
THECONCERNSOFPEOPLEWHOFORESEETHEENDOFCHEAP
FOSSIL FUELS AND SHE RIGHTLY DESCRIBES THE WAYS IN

WHICH WE COULD MANAGE WITH MUCH LOWER ENERGY
CONSUMPTION�(OWEVER� THE"03TATISTICAL 2EVIEWOF
7ORLD %NERGY PUBLISHED IN *UNE ���� CLAIMS THAT
PROVENRESERVESATTHEENDOF����WOULDBEENOUGH
OIL TO LAST THE NEXT �� YEARS� IF GLOBAL PRODUCTION
REMAIN AT THE CURRENT RATE� ,ONG BEFORE THE END OF
THISTIMEFRAME�ALLFOSSILFUELEMISSIONSOFCARBONWILL
NEED TO HAVE BEEN DRASTICALLY REDUCED TO PREVENT
ESCALATINGCLIMATECHANGE�

3OTHEVITALQUESTIONISNOTHOWLONGFOSSILFUELSWILL
LAST BUT HOW SOON WILL WE BEGIN TO TREAT THEM AS
DANGEROUSPOLLUTANTS�

$R-ORRIS"RADLEY�%DINBURGH

4ECHNOLOGYANDCONTROL
"RONISLAW 3ZERSZYNSKI�S ARTICLE @%MERGING
TECHNOLOGIESANDRISK��3'2.EWSLETTER��	REMINDED
MEOFTHREEPROPOSITIONS)ADVANCEDSOMETIMEAGO�
WHILETEACHING%NVIRONMENTAL)MPACT!SSESSMENT�
s 4HEBENEFITS ANDDISBENEFITS OF ANY TECHNOLOGY

ARE SYMMETRICAL BUT THEY MAY MANIFEST
THEMSELVESATDIFFERENTLEVELSOFORGANISATIONAND
HAVETOBEMANAGEDSOTHATTHECONSEQUENCESDO
NOT FALL DISPROPORTIONATELY ON ONE SECTOR OF
SOCIETY�ECONOMYORCULTURE�

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

s 4ECHNOLOGYMAYACCELERATETHERATEATWHICHWE
APPROACH AN @ABSOLUTE THRESHOLD� RATHER THAN
AMELIORATETHEBASICPROBLEM�

4HEY ARE ESSENTIALLY RESTATEMENTS OF THE ,AWS OF
4HERMODYNAMICS BUT AS ) LISTEN TO POLITICIANS AND
ECONOMISTSITSEEMSTHATTHEYAREBEINGENCOURAGEDIN
THEBELIEFTHATTHEREWILLALWAYSBEATIMELYTECHNOLOGY
TOSAVETHEMINTHEFACEOFSERIOUSLONGTERMHAZARDS�
/VERTHEYEARS)HAVETRIEDTOREFINETHEMODELTOTAKE
ACCOUNT OF ACCESSIBILITY� INTENSITY AND FREQUENCY AND
THEDISTINCTIONSBETWEENELECTRONICTECHNOLOGYANDALL
PRECEDING TECHNOLOGIES� BUT THE STARK TRUTH IS THAT
GLOBALISMISTHECREATIONOFATECHNOLOGYTHATCONFUSES
INFORMATION WITH KNOWLEDGE AND BOTH WITH WISDOM�
WHICH ISA FUNCTIONOFHUMANCONTROL�4HEADMISSION
THATACTUALLYTHISTECHNOLOGYIMPOSESANINHUMANLOGIC
REMAINS THE ISSUE� AND MAKES US VICTIMS OF AN
EXOGENOUS AUTHORITY WHICH WE HARDLY UNDERSTAND LET
ALONECONTROLANDITMAKESTHEVERYTERM@TECHNOLOGY�
ADUBIOUSANDADANGEROUSTERM�
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