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The effo rts  o f two  Japanese citizens , Matsuura Akio  and Murata Mitsuhei, to  raise awareness  o f the risk o f a further majo r accident
at Fukushima are to  be co mmended. Mo re than 13 mo nths  after the accident began – the threats  fro m the Fukushima Daiichi s ite are
multi-dimens io nal and o n-go ing, but the under repo rting o f these risks  as  a result o f nuclear cris is  fatigue tied with the 24 ho ur
news  cycle can lead to  a co mplacency o n the current and future reality at the s ite.

The specific is sue highlighted by Matsumura and Murata is  the risk and co nsequences  o f the failure o f the spent fuel po o l at the
des tro yed reacto r unit 4 at Fukushima Daiichi. As  they repo rt the spent fuel invento ry at this  po o l is  the larges t o f all 4 reacto rs  that
were des tro yed by the earthquake and tsunami in March 2011.

While o ne can take is sue with so me o f the language used – fate o f the who le wo rld being o ne – it is  impo rtant to  unders tand the
scale o f the threat, and why there are no  easy and quick so lutio ns . The risks  fro m spent fuel have been kno wn almo s t s ince the
beginning o f nuclear po wer – the radiatio n levels  are so  high that witho ut shielding, direct expo sure to  spent fuel ro ds  is  fatal.
Despite this  kno wledge the wo rld pro ceeded to  deplo y nuclear po wer reacto rs  – led by the United States  – that has  created a to tal
glo bal invento ry o f o ver o ne quarter o f millio n to ns . Mo s t o f this  is  s to red in water filled po o ls . In additio n to  creating a mass ive
pluto nium s to ck – 2500  to ns  (co ntained in spent fuel) and co mpared with the micro -grams  that were valued abo ve go ld in 1944 by
the engineers  running the Manhattan pro ject – the spent fuel cris is  has  spread wo rldwide to  every natio n o perating nuclear reacto rs .

The Fukushima Daiichi accident fo cused attentio n o n the is sue as  never befo re. Japan, a natio n co mmitted to  repro cess ing spent
fuel at the Ro kkasho -mura plant, had failed to  so lve the pro blem – like o ther natio ns  the repro cess ing ro ute in Japan has  failed
eco no mically and technically. TEPCO, at the CEO level in the late 1990s , was  less  co nvinced o f the repro cess ing ro ute to  spent fuel
management than o ther utilities . Its  suppo rt fo r the interim s to rage facility at Mutsu in Ao mo ri undersco red that it was  no t fully
co mmitted to  the repro cess ing o ptio n.

The Spent Fuel Pro blem

One co nsequence o f this  was  that the Fukushima Daiichi s ite co ntained mo re spent fuel than mo s t s ites . But this  pro blem is  no t
unique to  Japan – the United States  currently has  o ver 65,000  to ns  o f spent fuel – three quarters  o f which is  s to red in po o rly
maintained and vulnerable po o ls .

Matsumura and Murata have perfo rmed a vital public service. Their analys is  and call fo r urgent actio n has  been info rmed by such
leading experts  as  Ro bert Alvarez , who  fo r decades  warned o f the risks  fro m spent fuel po o l s to rage. Bo b is  a co lleague o f mine at
Friends  o f the Earth in the United States  and his  grasp o f sho cking details  that the nuclear indus try and their go vernments  wo uld
prefer to  igno re is  critically impo rtant fo r mo re peo ple to  unders tand.

The evidence o f risk has  been kno wn fo r decades . The much-cited Bro o khaven s tudy is  wo rth s tudying in detail. Japan’s  Nuclear and
Safety Agency (NISA), TEPCO and their co unterparts  in the U.S. and internatio nally have been well aware o f the hazards  o f spent fuel.
But have do ne no thing to  reduce these s ignificantly.

No w we face a cris is  fo r which there is  no  s imple, risk free so lutio n. Remo ving the spent fuel ro ds  at Fukushima Daiichi is  a prio rity,
but it will no t be achieved (o r even attempted) befo re 2013 o r later. Securing the s tructure o f the po o l at Unit 4 was  identified early
o n in the cris is , with suppo rt co lumns  ins talled. But the survivability o f these co lumns , if s truck by a majo r seismic event, mus t be
do ubted. A decis io n to  build a new s tructure aro und the plant with heavy lift cranes  is  o nly the s tart o f a lo ng pro cess  that risks
failure at numero us  co rners . All thro ugh this  perio d and befo re the spent fuel is  unlo aded and put in secure casks  the po ss ibility will
pers is t o f lo ss  o f co o ling water leading to  an exo thermic reactio n that wo uld lead to  the release o f a vas t invento ry o f radio active
ces ium and o ther radio nuclides . The 50  mile evacuatio n zo ne reco mmended fo r U.S. citizens  in the mo nths  after the Fukushima
accident began wo uld no t be sufficient to  pro tect Japan, including Metro po litan To kyo , fro m po tential devas tatio n as  a so ciety. That
was  the info rmatio n co nveyed to  Prime Minis ter Kan mo re than o ne year ago  – and it remains  the nightmare to day.

Respo nding to  the Pro blems  o f Radiatio n at Fuel Po o l at Unit 4

In the event o f further severe damage to  the spent fuel po o l in Unit 4 what are TEPCO's  o ptio ns?

Water spraying and the use o f materials  such as  bo ro n and sand wo uld appear the mo s t relevant. The risk is  that, with water
spraying o n Fukushima Daiichi unit 4 fo llo wing a lo ss  o f the co o ling water and even co llapse o f the building, this  co uld make the
s ituatio n wo rse – if the spent fuel ro ds  have go ne beyo nd 900  degrees  then the water will pro vide further o xidatio n helping to
release mo re radio nuclides  into  the atmo sphere. The z ircallo y fuel cladding aro und the tho usands  o f fuel ro ds  at Fukushima Daiichi
ignites  at 900  degrees  and abo ve – fuel melting as  seen in the co res  o f units  1, 2 and 3 o ccurs  at 2800  degrees .

Other impo rtant facto rs  include the po ss ibility that the po o l co llapses  and the spent fuel ro ds  are s cattered o n the gro und with the
result that the co mplexity o f dealing with the pro blem is  magnified. Emergency wo rker access  to  these ro ds  may be impo ss ible as
they will be emitting lethal levels  o f gamma radiatio n. Remo te access  thro ugh the use o f ro bo ts  may no t be feas ible given the
radiatio n levels . The ro ds  will co ntinue to  release radiatio n until they are secured under water – but witho ut access  to  the ro ds  and

The Asia-Pacific Journal: Japan Focus
In-depth critical analysis of the forces shaping the Asia-Pacific...and the world.

http://www.osti.gov/bridge/servlets/purl/6135335-5voofL/6135335.pdf


Reactor # 4 at Fukushima Daiichi

the use o f a crane this  wo uld no t be po ss ible – so  a pro lo nged nuclear release o ver days  and weeks  wo uld be po tentially
catas tro phic fo r Japan.

It is  wo rth no ting that the cris is  co uld have been even much wo rse. Plans
by TEPCO to  lo ad hundreds  o f to ns  o f Mixed Oxide fuel co ntaining to ns
o f pluto nium were thwarted a decade ago  by lo cal citizens  and then
Go verno r Sato  Eisaku o f Fukushima. If TEPCO had been success ful the
spent fuel po o ls  o f reacto rs  at the s ite, as  well as  the mo lten reacto r
co res  wo uld have presented an even greater challenge in terms  o f
co o ling, the threat o f widespread and large scale pluto nium dispersal,
and their devas tating human health impacts . Info rmed citizen actio n,
unreco gnised at the time, deserves  widespread credit fro m Japanese
so ciety.

Spent Fuel at So uthern Califo rnia’s  San Ono fre Nuclear Plant and the
Threat o f Radiatio n

Alo ng with Alvarez , I have the ho no ur to  be wo rking with Arnie Gundersen
o n a cris is  at the San Ono fre nuclear plant in so uthern Califo rnia. The
spent fuel threat at that s ite is  if anything an even greater radio lo gical
risk given the 8 .4 millio n peo ple that live within 50  miles  o f the s ite.

The s imple lesso n fro m Fukushima is  that the threat fro m nuclear po wer,
and in particular spent fuel, is  real, sho uld never have been igno red by go vernments  fo r the pas t half century, and sho uld be a
decis ive facto r in ending the nuclear age. If  Matsumura and Murata's  warnings  co uld play a ro le in making such a future mo re
achievable, this  wo uld be a s ignal achievement.

Shaun Burnie  is a nuclear consultant to Friends of the Earth U.S. and Greenpeace Germany. For over two decades he has been a campaigner
and coordinator and now consultant to Greenpeace. He has visited and worked in Japan over 20 years – including in support of citizens seeking to
prevent  TEPCO plans for MOX fuel loading at Fukushima in 1999-2001. He is Scottish, currently visiting the United States. 

The Fat e of  Japan and t he Whole World Depends on t he No. 4 React or at  Fukushima

Mat sumura Akio

Ces ium-137 at the Fukushima Daiichi s ite is  85 times  greater than at Cherno byl.

Japan’s  fo rmer Ambassado r to  Switzerland, Mr.
Murata Mitsuhei, was  invited to  speak at the Public
Hearing o f the Budgetary Co mmittee o f the Ho use o f
Co uncilo rs  o n March 22, 2012, o n the Fukushima
nuclear po wer plants  accident. Befo re the
Co mmittee, Ambassado r Murata s tro ngly s tated that
if the crippled building o f reacto r unit 4 - with 1,532
fuel ro ds  in the spent fuel po o l 100  feet (30
meters ) abo ve the gro und - co llapses , no t o nly will it
cause a shutdo wn o f all s ix reacto rs  but will also
affect the co mmo n spent fuel po o l co ntaining 6 ,375
fuel ro ds , lo cated so me 50  meters  fro m reacto r 4. In
bo th cases , the radio active ro ds  are no t pro tected
by a co ntainment vessel; dangero us ly, they are o pen
to  the air. This  wo uld certainly cause a glo bal
catas tro phe like we have never befo re experienced.
He s tressed that the respo ns ibility o f Japan to  the
res t o f the wo rld is  immeasurable. Such a

catas tro phe wo uld affect us  all fo r centuries . Ambassado r Murata info rmed us  that the to tal number o f spent fuel ro ds  at the
Fukushima Daiichi s ite, excluding the ro ds  in the pressure vessel, is  11,421  (396+615+566+1,535+994+940+6375).

I asked to p spent-fuel po o ls  expert Mr. Ro bert Alvarez , fo rmer Senio r Po licy Adviser to  the Secretary and Deputy Ass is tant Secretary
fo r Natio nal Security and the Enviro nment at the U.S. Department o f Energy, fo r an explanatio n o f the po tential impact o f the 11,421
ro ds .

I received an as to unding respo nse fro m Mr. Alvarez  [updated 4/5/12]:

In recent times , mo re info rmatio n abo ut the spent fuel s ituatio n at the Fukushima-Dai-Ichi s ite has  beco me kno wn.
It is  my unders tanding that o f the 1,532 spent fuel assemblies  in reacto r No . 4,  304 assemblies  are fresh and
unirradiated. This  then leaves  1,231 irradiated spent fuel ro ds  in po o l No . 4, which co ntain ro ughly 37 millio n curies
(~1.4E+18 Becquerel) o f lo ng-lived radio activity. The No . 4 po o l is  abo ut 100  feet abo ve gro und, is  s tructurally
damaged and is  expo sed to  the o pen elements . If an earthquake o r o ther event were to  cause this  po o l to  drain this
co uld result in a catas tro phic radio lo gical f ire invo lving nearly 10  times  the amo unt o f Cs -137 released by the
Cherno byl accident.

The infras tructure to  safely remo ve this  material was  des tro yed as  it was  at the o ther three reacto rs . Spent reacto r fuel canno t be
s imply lifted into  the air by a crane as  if it were ro utine cargo . In o rder to  prevent severe radiatio n expo sures , fires  and po ss ible
explo s io ns , it mus t be trans ferred at all times  in water and heavily shielded s tructures  into  dry casks . As  this  has  never been do ne
befo re, the remo val o f the spent fuel fro m the po o ls  at the damaged Fukushima-Daiichi reacto rs  will require a majo r and time-
co nsuming re-co ns tructio n effo rt and will be charting in unkno wn waters . Despite the eno rmo us  des tructio n caused at the Dai-Ichi
s ite, dry casks  ho lding a smaller amo unt o f spent fuel appear to  be unscathed.

Based o n U.S. Energy Department data, I assume a to tal o f 11,138  spent fuel assemblies  are being s to red at the Daiichi s ite, nearly
all o f which is  in po o ls . They co ntain ro ughly 336  millio n curies  (~1.2 E+19 Bq) o f lo ng-lived radio activity. Abo ut 134 millio n curies
is  Ces ium-137 - ro ughly 85 times  the amo unt o f Cs -137 released at the Cherno byl accident as  es timated by the U.S. Natio nal
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Co uncil o n Radiatio n Pro tectio n (NCRP). The to tal spent reacto r fuel invento ry at the Fukushima-Daiichi s ite co ntains  nearly half o f
the to tal amo unt o f Cs -137 es timated by the NCRP to  have been released by all atmo spheric nuclear weapo ns  tes ting, Cherno byl,
and wo rld-wide repro cess ing plants  (~270 millio n curies  o r ~9.9  E+18 Becquerel).

It is  impo rtant fo r the public to  unders tand that reacto rs  that have been o perating fo r decades , such as  tho se at the Fukushima-Dai-
Ichi s ite have generated so me o f the larges t co ncentratio ns  o f radio activity o n the planet.

Many o f o ur readers  might find it diff icult to  appreciate the actual meaning o f the figure, yet we can grasp what 85 times  mo re
Ces ium-137 than Cherno byl wo uld mean. It wo uld des tro y the wo rld enviro nment and o ur civilizatio n. This  is  no t ro cket s cience, no r
do es  it co nnect to  the pugilis tic debate o ver nuclear po wer plants . This  is  an is sue o f human survival.

There was  a Nuclear Security Summit Co nference in Seo ul o n March 26  and 27, and Ambassado r Murata and I made a co ncerted
effo rt to  find so meo ne to  info rm the participants  fro m 54 natio ns  o f the po tential glo bal catas tro phe o f reacto r unit 4. We asked
several participants  to  share the idea o f an Independent Assessment team co mprised o f a bro ad gro up o f internatio nal experts  to
deal with this  urgent is sue.

I wo uld like to  intro duce Ambassado r Murata’s  letter to  UN Secretary General Ban Ki-mo o n to  co nvey this  urgent message, and also
his  letter to  Japan’s  Prime Minis ter Yo shihiko  No da, fo r Japanese readers . He emphas ized in the s tatement that we sho uld bring
human wisdo m to  tackle this  unprecedented challenge.

It seems  to  us  that the Nuclear Security Summit was  fo cused o n the No rth Ko rea nuclear is sue and o n the is sue o f co mmo n security
fro m a terro ris t attack. Our appeal o n the need fo r independent assessment at Reacto r 4 was  regarded as  less  urgent. We predicted
this  o utco me in light o f the nature o f the Summit. I suppo se mo s t participants  fully unders to o d the po tential disas ter which will
affect their co untries . Nevertheless , they decided no t to  raise the delicate is sue, perhaps  in o rder no t to  ruffle their diplo matic
relatio nship with Japan.

I was  mo ved by Ambassado r Murata’s  co urage in press ing this  is sue in Japan. I kno w ho w difficult it is  fo r a fo rmer career diplo mat
to  do  this , especially in my co untry. Current and fo rmer go vernment o fficials  might be s imilarly res tricted in the sco pe o f their
actio ns , as  Ambassado r Murata is , but it is  their respo ns ibility to  take a s tand fo r the benefit o f o ur descendants  fo r centuries  to
co me - to  pass  o n a wo rld safer than o ur ances to rs  passed o n to  us .

If Japanese go vernment leaders  do  no t reco gnize the risk their natio n faces , ho w co uld the res t o f us  be persuaded o f the lo o ming
disas ter? And if the res t o f us  do  no t ackno wledge the catas tro phe we co llectively face, who  will be the o ne to  act?

T o kyo

March 25, 2012

Dear Secretary-General,

Ho no rable Ban Ki-mo o n,

I wish to  express  my heartfelt gratitude fo r yo ur co ns iderate letter dated 2 March, 2012. Yo ur mo ral suppo rt fo r a United Natio ns
Ethics  Summit will remain a co ns tant so urce o f enco uragement fo r my activities .

Please allo w me to  pay a tribute to  yo ur great co ntributio n to  s trengthen nuclear safety and security. The current Nuclear Summit in
Seo ul is  no  do ubt greatly benefiting fro m the high-level meeting yo u co nvened las t September.

I was  asked to  make a s tatement at the public hearing o f the Budgetary Co mmittee o f the Ho use o f Co uncilo rs  o n March 23. I raised
the crucial pro blem. o f N0 .4 reacto r o f Fukushima co ntaining1535 fuel ro ds . It co uld be fatally damaged by co ntinuing aftersho cks .
Mo reo ver, 50  meters  away fro m it exis ts  a co mmo n co o ling po o l fo r 6  reacto rs  co ntaining 6375 fuel ro ds !

It is  no  exaggeratio n to  say that the fate o f Japan and the who le wo rld depends  o n NO.4 reacto r. This  is  co nfirmed by mo s t reliable
experts  like Dr. Arnie Gundersen.

Please allo w me to  info rm yo u o f an initiative being taken by a fo rmer UN o fficial who  is  endeavo ring to  have the Nuclear Security
Summit take up the crucial pro blem o f N0 .4 reacto r o f Fukushima. He is  pursuing the es tablishment o f an independent assessment
team. I think his  effo rts  are very s ignificant, because it is  indispensable to  draw the attentio n o f wo rld leaders  to  this  vital is sue.

I am co o perating with him, writing to  so me o f my Ko rean acquaintances  that this  is sue deserves  the perso nal attentio n o f Pres ident
Lee Myung-bak. I have written to day to  Prime Minis ter No da Yo shihiko . I asked him to  co ns ider taking the initiative o f mo biliz ing
human wisdo m o n the wides t s co pe to  co pe with the Fukushima reacto r No .4 pro blem, fully taking into  acco unt the abo ve-mentio ned
"independent assessment team."

The wo rld has  been made so  fragile and vulnerable. The ro le o f the United Natio ns  is  increas ingly vital. I wish yo u the bes t o f luck in
yo ur no ble miss io n. Please accept, Secretary-General Ban Ki-mo o n, the assurances  o f my highes t co ns ideratio n.

Murata Mitsuhei

Executive Directo r, the Japan So ciety fo r Glo bal Sys tem and Ethics

-----

Matsumura Akira, 'Finding the Miss ing Link,' published this  at Reader Support News o n April 12, 2012 - link.

-----

Reco mmended cit at io n: Shaun Burnie, Matsumura Akio  and Murata Mitsuhei, "The Highes t Risk: Pro blems  o f Radiatio n at
Reactio n Unit 4, Fukushima Daiichi," The As ia- Pacific Jo urnal, Vol 10, Issue 17, No. 4. April 23, 2012.
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