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Four Main Themes
• Nuclear accidents happen 

frequently. 

• As time goes on, accidents 
have become increasingly 
more severe 

• As bad as it continues to be, 
Fukushima could have been 
much worse. 

• Radiation knows no borders.







Second Meltdown: Chernobyl



Third Meltdown: Fukushima Daiichi Unit 1



Fourth Meltdown: Fukushima Daiichi Unit 2



Fifth Meltdown: Fukushima Daiichi Unit 3



Conclusion 1:  
Accident Frequency 

!
•35 years divided by 5 accidents 

= 1 accident every 7 years. 
  

• 1 million years divided by 400 
nuclear reactors = 1 every 

2,500 years. 
!

• Policymakers and the public 
should expect 1 accident every 

decade.



TMI Partial Core Meltdown



Dr. Steve Wing  
New York Academy of Medicine 
March 2013  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Chernobyl Elephant’s Foot





Fukushima Daiichi: Units 1, 2, & 3
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128ºC Thermal Flare Proves Hot Radioactive Gases, 
Not Steam, Were Released

Fukushima Unit 3 Thermal Image 
March 20, 2011
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Radiation Exposure To The Population In Japan After The Earthquake,  

Marco Kaltofen, MS, PE (Civil, MA) "
 

Department of Civil and Environmental Engineering  
Worcester Polytechnic Institute, Worcester, MA.  

Presented October 31, 2011 at the 139th Annual Meeting of the  
American Public Health Association, Washington, DC 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Ocean Contamination



The Secret is in the  
Assumptions



Conclusion 2:  
Increased Accident Severity  

•TMI: partial meltdown.  
!

•Chernobyl: complete meltdown. 
!

• Fukushima Daiichi: 3 complete 
meltdowns.



Nuclear Chain Reaction



LoUHS



Japan Map 



Conclusion 3:  
It Could Have Been Worse  

!

!

• Fukushima: Complete 
Technological Failure. 

!

• Luck.  
!

• Courage.
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Sooner or later, in any foolproof system,  

the fools are going to exceed the proofs! 

- Arnie Gundersen
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Conclusion 4:  
Radiation Has No Borders  

When Do the Risks of 
a Technology Become 

Untenable?



Arnie Gundersen, Chief Engineer 
Fairewinds Associates, Inc

Nuclear Engineering, Safety, and Reliability Expert  
42-years of nuclear industry experience and oversight  
!

ME NE Master of Engineering Nuclear Engineering 
Rensselaer Polytechnic Institute, 1972 

  U.S. Atomic Energy Commission Fellowship 
  Thesis:  Cooling Tower Plume Rise 
!
BS NE Bachelor of Science Nuclear Engineering 

Rensselaer Polytechnic Institute, 1971,  
Cum Laude 

  James J. Kerrigan Scholar 
!
RO  Licensed Reactor Operator 

U.S. Atomic Energy Commission 
  License # OP-3014
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