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	  	  	  	  What	  can	  be	  made	  of	  the	  Japanese	  9.0	  earthquake	  and	  tsunami	  that	  occurred	  in	  March	  of	  

2011?	  	  What	  can	  be	  made	  of	  the	  assessments	  of	  the	  damage	  done	  to	  date,	  of	  ongoing	  damage	  

to	  nuclear	  reactors	  there,	  and	  what	  are	  the	  possible	  consequences	  following	  from	  that	  

ongoing	  damage	  and	  the	  implications	  for	  the	  safety	  of	  nuclear	  power	  plants	  in	  the	  U.S?	  	  In	  

addition,	  what	  are	  the	  implications	  for	  nuclear	  security	  in	  the	  aftermath	  of	  an	  earthquake	  of	  

devastating	  proportions	  beyond	  the	  magnitudes	  that	  nuclear	  facilities	  have	  been	  built	  to	  

withstand?	  

	  	  	  	  There	  are	  differences	  in	  the	  views	  of	  experts	  making	  assessments	  concerning	  the	  extent	  of	  

damage	  and	  the	  consequences	  of	  the	  damage,	  the	  potential	  for	  continuing	  damage	  and	  the	  

consequences	  and	  implications	  of	  the	  damage	  that	  can	  potentially	  occur	  as	  a	  result	  of	  high	  

magnitude	  earthquakes.	  	  There	  are	  differing	  views	  concerning	  the	  implications	  of	  the	  Japan	  

Earthquake	  for	  the	  safety	  and	  security	  of	  nuclear	  power	  plants	  around	  the	  world,	  particularly	  

those	  nuclear	  power	  plants	  built	  in	  seismically	  active	  areas,	  such	  as	  the	  faults	  near	  and	  along	  

the	  West	  Coast	  of	  the	  U.S.,	  in	  New	  York	  near	  New	  York	  City,	  and	  the	  New	  Madrid	  fault	  in	  the	  

center	  of	  the	  U.S.	  	  
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	  	  	  	  No	  nuclear	  power	  plant	  anywhere	  in	  the	  world	  appears	  to	  have	  been	  built	  to	  withstand	  an	  

8.3	  or	  higher	  magnitude	  earthquake.	  	  According	  to	  Japanese	  power	  plant	  officials,	  some	  

nuclear	  power	  plants	  in	  Japan,	  surprisingly	  enough,	  were	  only	  built	  to	  withstand	  an	  8.2	  

earthquake	  at	  most.1	  	  Others	  have	  quoted	  lower	  figures.2	  	  	  

	  	  	  	  Even	  Los	  Alamos	  National	  Laboratory	  has	  shown	  a	  concern	  for	  seismic	  safety	  in	  planning	  a	  

Chemistry	  Metallurgy	  Research	  Replacement	  Facility	  in	  Northern	  New	  Mexico.	  	  That	  facility	  in	  

all	  likelihood	  will	  include	  involvement	  in	  nuclear	  and	  plutonium	  research.	  	  Current	  plans	  are	  

to	  build	  a	  facility	  that	  will	  withstand	  an	  earthquake	  of	  up	  to	  7.3	  magnitude.3	  

	  	  	  	  According	  to	  one	  source,	  the	  nuclear	  power	  plants	  in	  California,	  San	  Onofre	  and	  Diablo	  

Canyon,	  have	  not	  been	  built	  to	  withstand	  earthquakes	  that	  exceed	  7.0	  or	  7.5	  in	  magnitude	  

respectively.4	  	  It	  is	  said	  that	  the	  Indian	  Point	  power	  plant	  which	  is	  located	  on	  a	  fault	  in	  New	  

York	  has	  been	  built	  to	  withstand	  only	  a	  6.0	  magnitude	  earthquake.5	  	  (To	  the	  author’s	  

knowledge	  no	  nuclear	  power	  plant	  anywhere	  in	  the	  world	  has	  been	  built	  to	  withstand	  

tsunamis	  generated	  by	  8.3	  or	  higher	  earthquakes.)	  	  	  

	  	  	  	  Tsunami	  threats	  aside,	  it	  is	  arguable,	  however,	  whether	  or	  not	  California	  nuclear	  power	  

plants	  could	  withstand	  an	  earthquake	  that	  exceeded	  a	  6.9	  magnitude.	  	  The	  reason	  why	  these	  

nuclear	  power	  plants	  would	  be	  unlikely	  to	  withstand	  an	  earthquake	  of	  this	  magnitude	  is	  

owing	  to	  the	  way	  the	  plants	  have	  been	  constructed	  and	  the	  failure,	  according	  to	  some	  cutting	  

edge	  mechanical	  engineering	  researchers,	  of	  those	  who	  set	  the	  standards	  used	  in	  configuring	  

nuclear	  reactors	  and	  building	  nuclear	  power	  plants.	  	  According	  to	  these	  mechanical	  

engineering	  researchers,	  those	  setting	  the	  standards	  for	  bearing	  clearances	  in	  primary	  fluid	  

coolant	  pumps	  and	  generators	  and	  other	  rotor	  bearing	  systems	  in	  nuclear	  reactors	  have	  failed	  



	  	  	  	  	  	  Journal	  of	  Physical	  Security	  6(1),	  1-‐9	  (2012)	  

	   3	  

to	  take	  fully	  into	  account	  gyroscopic	  and	  coriolis	  effects	  on	  moving	  systems	  in	  an	  earthquake	  

of	  significant	  magnitude.6,7	  	  	  

	  	  	  	  In	  the	  1980s	  and	  1990s,	  a	  U.S.	  mechanical	  engineering	  research	  expert,	  A.	  H.	  Soni,	  whose	  

work	  had	  been	  funded	  by	  the	  National	  Science	  Foundation,	  focused	  on	  the	  seismic	  analysis	  of	  

rotor	  bearing	  systems,	  including	  primary	  fluid	  coolant	  pumps	  and	  generators	  involved	  in	  the	  

day-‐to-‐day	  operation	  of	  nuclear	  reactors.	  	  His	  research	  indicated	  that	  while	  gyroscopic	  and	  

coriolis	  effects	  on	  such	  systems	  were	  taken	  into	  consideration	  by	  earthquake	  engineers	  in	  

Japan,	  they	  were	  not	  being	  taken	  into	  consideration	  by	  those	  responsible	  for	  setting	  standards	  

for	  nuclear	  reactors	  in	  nuclear	  power	  plants	  in	  the	  U.S.	  	  	  According	  to	  Soni,	  the	  reason	  for	  this	  

was	  that	  the	  academic	  and	  professional	  backgrounds	  of	  Japanese	  nuclear	  power	  plant	  

engineers	  tended	  to	  be	  far	  more	  cross	  disciplinary	  than	  the	  backgrounds	  and	  academic	  

training	  of	  the	  structural	  engineers	  in	  the	  U.S.8	  	  	  This	  is	  important	  in	  that	  in	  the	  U.S.,	  the	  

standards	  for	  nuclear	  power	  plants	  have	  tended	  to	  be	  set	  by	  structural	  engineers.	  	  	  According	  

to	  the	  same	  source,	  structural	  engineers	  have	  tended	  to	  be	  at	  the	  top	  of	  the	  professional	  

“pecking	  order”	  of	  U.S.	  engineering	  professionals	  and	  it	  is	  the	  structural	  engineers	  who	  have	  

played	  the	  key	  role	  in	  setting	  power	  plant	  standards	  for	  nuclear	  power	  plants	  built	  in	  

seismically	  sensitive	  areas	  in	  the	  U.S.	  	  As	  a	  result	  of	  these	  differences	  in	  background	  and	  

knowledge,	  	  the	  standards	  for	  the	  bearing	  clearances	  in	  rotor	  bearing	  systems	  including	  

primary	  fluid	  coolant	  pumps	  and	  generators	  and	  other	  rotor	  bearing	  systems	  in	  Japanese	  

power	  plants	  were	  mounted	  differently	  than	  those	  in	  U.S.	  power	  plants.	  	  This	  was	  done	  to	  

prevent	  the	  likelihood	  of	  such	  pumps	  and	  generators	  and	  other	  rotor	  bearing	  systems	  	  

becoming	  projectiles	  in	  an	  earthquake	  and	  damaging	  the	  reactor	  and	  the	  facility.	  	  	  
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	  	  	  	  In	  the	  1980s	  and	  1990s,	  several	  individuals,	  including	  Professor	  Soni,	  attempted	  to	  raise	  

awareness	  concerning	  these	  matters.	  	  	  He	  felt	  that	  the	  Nuclear	  Regulatory	  Commission	  (NRC)	  

had	  not	  adequately	  understood	  these	  concerns	  and	  had	  not	  brought	  adequate	  attention	  to	  

them.	  	  In	  an	  August	  7,	  1992	  letter	  to	  this	  author,	  Soni	  summed	  up	  the	  implications	  of	  his	  work	  

and	  his	  1984	  article	  on	  the	  seismic	  analysis	  of	  rotor	  bearing	  systems	  as	  these	  pertained	  to	  

nuclear	  reactors9	  as	  follows:	  

While	  most	  of	  the	  research	  is	  done	  to	  advance	  the	  fundamental	  understanding	  of	  

the	  system,	  nothing	  has	  been	  done	  anywhere	  in	  the	  public	  domain	  knowledge	  to	  

develop	  standards	  for	  the	  bearing	  clearances	  in	  the	  primary	  fluid	  coolant	  pump,	  

the	  generator	  (..and	  other	  systems)	  that	  are	  involved	  in	  the	  day-‐to-‐day	  operation	  

of	  a	  nuclear	  reactor.	  	  It	  is	  a	  very	  serious	  problem	  in	  the	  maintenance	  and	  upkeep	  

of	   a	   reactor	   power	   plant.	   	   During	   seismic	   activities,	   this	   pump	   may	   have	   a	  

breakdown	  and	  possible	   leak	  of	   the	  radioactive	  primary	   fluid.	   	  Such	   things	  may	  

even	  happen	  during	  normal	  operation	  when	  proper	  maintenance	  procedures	  are	  

not	  (followed).	  	  Hence,	  the	  problem	  is	  of	  a	  very	  serious	  nature…10	  

	  	  	  	  Soni	  gave	  briefings	  and	  spoke	  with	  individuals	  in	  major	  roles	  of	  responsibility	  in	  

government.	  	  Other	  individuals	  shared	  the	  implications	  of	  Soni’s	  research	  with	  others	  in	  

government	  and	  industry	  in	  the	  U.S.	  	  These	  efforts	  apparently	  had	  little	  or	  no	  success	  in	  

raising	  awareness.	  	  NRC	  officials	  as	  well	  as	  U.S.	  industry	  officials	  were	  not	  open	  to	  considering	  

the	  work	  or	  the	  implications	  of	  the	  work	  done	  by	  Professor	  Soni.	  	  In	  fact,	  some	  NRC	  officials	  in	  

the	  research	  development	  branch	  had	  expressed	  the	  view	  to	  this	  author	  that	  the	  Professor	  

was	  likely	  an	  intervener.11	  	  In	  fact,	  the	  Professor	  had	  no	  political	  agenda	  whatsoever.12	  	  	  
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	  	  	  	  The	  climate	  today	  seems	  only	  slightly	  more	  hospitable	  for	  ongoing	  efforts	  to	  raise	  

awareness	  of	  these	  concerns	  for	  the	  safety	  of	  nuclear	  reactors	  and	  nuclear	  power	  plants	  in	  

seismically	  sensitive	  areas	  in	  the	  U.S.	  	  	  The	  Japan	  Earthquake	  and	  Tsunami	  that	  have	  triggered	  

the	  Fukushima	  nuclear	  power	  plant	  disaster	  have	  opened	  the	  eyes	  of	  many	  concerning	  

comparable	  risks	  and	  vulnerabilities	  in	  the	  U.S.	  	  Owing	  to	  the	  scientific	  and	  technological	  

complexities	  surrounding	  nuclear	  power	  plants	  and	  nuclear	  power	  plant	  safety,	  many	  of	  those	  

in	  positions	  of	  responsibility	  in	  government	  and	  industry	  have	  turned	  to	  experts	  whom	  they	  

assume	  understand	  these	  complexities.	  	  The	  following	  questions	  arise:	  	  

What	  is	  the	  basis	  of	  the	  understanding	  of	  these	  experts?	  	  	  

Are	  these	  experts	  equally	  knowledgeable	  concerning	  both	  structural	  and	  mechanical	  

engineering	  principles?	  	  	  

Do	  they	  recognize	  that	  those	  setting	  the	  standards	  for	  the	  building	  and	  configuration	  of	  

nuclear	  reactors	  in	  nuclear	  power	  plants	  in	  seismically	  sensitive	  areas	  in	  the	  U.S.	  have	  

not	  tended	  to	  take	  into	  consideration	  seismic	  analysis	  of	  rotor	  bearing	  systems	  and	  

mechanical	  engineering	  principles?	  	  

Do	  they	  know	  that	  there	  are	  questions	  concerning	  whether	  or	  not	  nuclear	  power	  

plants	  in	  the	  U.S.	  can	  withstand	  earthquakes	  of	  the	  magnitudes	  that	  structural	  

engineers	  have	  assumed	  were	  sufficient?	  	  

	  	  	  	  There	  are	  disasters	  such	  as	  the	  Challenger	  Disaster,	  the	  Kansas	  City	  Hyatt	  walkway	  collapse	  

and	  the	  Minneapolis	  bridge	  collapse	  where	  after	  action	  reports	  and	  assessments	  were	  done	  to	  

try	  to	  determine	  the	  exact	  reasons	  for	  the	  failures.	  	  Experts	  from	  various	  relevant	  disciplines	  
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were	  convened.	  	  The	  conclusions	  reached	  by	  those	  voicing	  a	  “majority	  opinion”	  in	  the	  reports	  

have	  sometimes	  overshadowed	  or	  even	  drowned	  out	  a	  “minority”	  viewpoint.	  	  In	  the	  case	  of	  

the	  Challenger	  Disaster	  Commission	  deliberations,	  Richard	  Feynman,	  the	  renowned	  physicist,	  

a	  minority	  of	  one,	  provided	  a	  simple	  explanation	  of	  the	  causes	  of	  failure:	  the	  failure	  of	  the	  O-‐

rings	  owing	  to	  the	  frigid	  temperatures	  at	  the	  time	  of	  the	  launch.	  	  	  His	  assessment	  echoed	  

Roger	  Bojoly’s	  pre-‐launch	  warnings.	  	  Bojoly	  was	  an	  engineer	  who	  had	  vehemently	  warned	  

against	  launching	  in	  cold	  conditions	  owing	  to	  the	  likely	  failure	  of	  the	  O-‐rings.	  	  	  

	  	  	  	  Professor	  Soni	  who	  passed	  away	  several	  years	  ago	  was	  like	  both	  Roger	  Bojoly	  and	  Richard	  

Feynman	  with	  respect	  to	  their	  prescience	  and	  perspicacity.	  	  Warnings	  implicit	  as	  well	  as	  

explicit	  in	  his	  government-‐funded	  research	  that	  should	  have	  been	  listened	  to	  and	  acted	  upon	  

apparently	  have	  not	  been	  heard.	  	  One	  hopes	  that	  all	  those	  with	  responsibilities	  for	  the	  safety	  

of	  nuclear	  power	  plants	  as	  well	  as	  other	  nuclear	  facilities	  will	  call	  on	  a	  wider	  circle	  of	  experts	  

when	  determining	  risks	  and	  vulnerabilities	  and	  that	  such	  circles	  of	  experts	  will	  be	  facilitated	  

by	  generalists	  who	  are	  not	  closed-‐minded	  or	  untutored	  when	  it	  comes	  to	  the	  pertinence	  of	  all	  

relevant	  and	  essential	  areas	  of	  expertise.	  	  In	  the	  case	  of	  the	  safety	  and	  security	  of	  nuclear	  

power	  plants,	  this	  would	  include	  the	  expertise	  of	  those	  on	  the	  cutting	  edge	  of	  mechanical	  

engineering.	  

	  	  	  	  If	  it	  is	  indeed	  the	  case	  that	  there	  is	  no	  certainty	  at	  present	  that	  nuclear	  power	  plants	  built	  in	  

seismically	  sensitive	  areas	  in	  the	  United	  States	  will	  even	  be	  able	  to	  withstand	  the	  magnitude	  

of	  earthquake	  they	  were	  built	  to	  withstand,	  nuclear	  safety	  and	  nuclear	  security	  and,	  hence,	  

public	  safety	  are	  at	  far	  greater	  risk	  than	  most	  individuals	  have	  imagined	  or	  presently	  imagine.	  	  

Given	  the	  possibility	  of	  worst	  case	  scenarios	  such	  as	  the	  events	  that	  occurred	  and	  continue	  to	  

unfold	  in	  Fukushima	  and	  given	  the	  possibility	  of	  higher,	  presently	  unplanned	  for,	  magnitudes	  
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of	  earthquakes	  that	  could	  occur	  in	  the	  U.S.,	  matters	  involving	  nuclear	  power	  plant	  safety	  and	  

security	  surely	  need	  to	  be	  more	  seriously	  reviewed	  and	  rigorously	  reconsidered	  than	  is	  

presently	  the	  case	  and	  actions	  need	  to	  follow	  to	  prevent	  similar	  worst	  case	  scenarios	  from	  

occurring	  here.	  
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