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Fukushima Event Initiation 
•  The Fukushima nuclear facilities were 

damaged in a magnitude 9.0 earthquake on 
March 11 (Japan time), centered offshore of 
the Sendai region, which contains the capital 
Tokyo. 
–  Plant designed for magnitude 8.2 earthquake.   
–  A 9.0 magnitude earthquake is 8 times stronger 

than a magnitude 8.2 earthquake  
•  Serious secondary effects followed including 

a significant tsunami, significant aftershocks 
and a major fire at a fossil fuel installation.  

2 From presentation assembled by Duane Arnold (NEXTeraENERGY) 



3 From presentation given by Takafumi Aoyama (Japan Atomic Energy Agency) on June 10, 2011 at the INL 
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From presentation given by Takafumi Aoyama (Japan Atomic Energy Agency) on June 10, 2011 at the INL 



Availability of Information Has Changed 
Significantly Since TMI and Chernobyl 

•  Information was 
immediately 
available on the 
internet 
–  Some of it was 

factual, much of it 
was not 

–  Photos of the affects 
of the earthquake 
and tsunami were 
plentiful, and 
placement of photos 
was often misleading 
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Smoke billows from fires raging at the port in Tagajo, Miyagi prefecture, March 13, 2011 
following a massive earthquake and tsunami. A new explosion ripped through a troubled 
nuclear plant, the hydrogen blast was reported at Unit 3 of the Fukushima Daiichi nuclear 
plant, raising new fears of a possible nuclear meltdown. (Kim Jae-Hwan/AFP/Getty Images) 
From ABS News/International web site (http://abcnews.go.com/International/japan-quake-
running-body-bags-stock-market-plunges/story?id=13129273) 



Much of the Early 
Media Coverage 
was Misleading 
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From USA Today front 
page, Tuesday, March 
15, 2011 



Putting the Fukushima impacts into perspective 

•  No one has died as a result of radiation 
released from the Fukushima accident and 
no one is expected to. 
–  Two workers drowned at Fukushima Daiichi and 

one worker died in a crane at Fukushima Daini 
when the tsunami struck 

•  Those evacuated in the 20 km zone around 
the plant in the early stages of the accident 
were evacuated as a precaution against 
any escalation in the problems 

•  Additionally, people have been evacuated 
from additional areas to the northwest of 
the plant where rain deposited radioactive 
materials and where consequentially the 
annual dose received could exceed 20mSv 
a year.  
–  This is a very cautious approach as a dose of 

20mSv/year would cause not measurable health 
effects 
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From:  World Nuclear Association website 
(http://www.world-nuclear.org) 

• Estimated average annual radiation exposure 
from various sources (in millisieverts) of an 
inhabitant of the United States (total = 5.86 
mSv).  

• Individual exposures, especially to radon and 
medical sources, vary widely from these 
average values.  

• The use of medical imaging in the United 
States (some 67 million CT scans were 
performed here in 2006) has increased greatly 
in recent years. 

From:  http://users.rcn.com/jkimball.ma.ultranet/
BiologyPages/R/Radiation.html 



Successful industries strive for continuous 
improvement 
•  Continuous improvement is a goal for all industries 
–  Cars come out each year with improved efficiency and safety 

features; the nuclear industry also strives for continuous 
improvement 

•  Lessons learned from Fukushima are under 
development 
–  US Nuclear Regulatory Commission task force completed a 90-day 

review and released a report on its findings and recommendations 
yesterday (www.nrc.gov) 

–  Japan Atomic Energy Agency is doing an extensive lessons learned 
activity 

–  And many others are doing the same 
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Should the events in Japan change 
the path forward for nuclear energy? 



Availability of energy is essential to achieving a 
high quality of life 
• Energy use will grow as 
developing countries achieve 
affluence. 

• Affluence in developing 
countries will lead to more 
stable and peaceful world 

• 10 billion people consuming 
energy at US levels will result 
in world energy demand 
increasing by 10 fold 

10 Prosperity Requires Energy 

Source: United Nations Development Programme 
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The Energy Challenge… 
•  Volatile prices for oil and natural gas 
•  Energy security 
•  Increased risk of climate change with 

burning of fossil fuels 
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Attention on potential climate change is 
increasing 

• Current CO2 levels approaching 380 ppm are unprecedented 
• Levels of CO2 tolerance estimates are between 450–750 ppm 
• We may be quickly approaching an environmental crisis 



Energy consumption and GHG emissions per 
capita are very high in the U.S. 
•  Less than 5% of the 

world’s population live 
in the U.S. 

•  U.S. consumes ~25% of 
world’s energy 
production 

•  U.S. contributes to 25% 
of the GHG emissions 
worldwide 

•  U.S. generates ~30% of 
worlds GDP 
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Energy needs must be met using cleaner sources without 
stifling economic growth 



Serious changes are on the horizon for the U.S. 
Energy Policy 
•  Transition to clean energy sources 

with reductions in the greenhouse 
gas emissions (with a quantitative 
goal of 80% reduction below 2005 
emissions levels by 2050); 

•  Reduced dependence on foreign 
energy sources (primarily oil); 

•  Increased environmental and 
financial regulations; 

•  Targeted government intervention 
into market-based economics in the 
form of stimulus, loan guarantees, 
and regulations as needed 

44th President of the U.S.A. 
Barrack Obama 

announced his policy to cut  
GHG emissions in the U.S. 
by 80% by the year 2050 



The U.S. Energy supply is dominated by fossil fuels 



Electricity production accounts for 40% of CO2 
emissions in the U.S. 
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Nuclear Energy is on the Critical Path to 
a Sustainable Future 

•  As energy needs rise, oil and gas prices 
increase, and pace of global warming 
increases, nations are looking to nuclear 
power 
–  Nuclear and hydroelectric are the only 

carbon-neutral base load electricity 
sources 

–  Low fuel and production costs, 
competitive operating economics and 
performance 

•  In the US, nuclear energy displaces 
carbon emissions equivalent to that 
emitted each year by automobiles 

•  Beyond electricity, nuclear energy can be 
used to supplement or supplant fossil 
fuels 
–  High temperature process heat  
–  Producing energy carriers such as 

hydrogen for petroleum upgrade  

Nuclear is the 
second largest 
source of U.S. 
electricity 

Nuclear energy is 
the dominant non-
fossil electricity 
technology
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In the U.S., 104 nuclear plants generate ~19% of our nation’s 
electricity, and over 70% of our clean electricity 



The U.S. energy landscape would be quite 
different if nuclear energy continued the 
trend in the 80s 

(1991-2005: 9 %/yr nuclear growth rate ) 

US Electricity Generation
(Historical)
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US Electricity Generation
(Hypothetical Nuclear Scenario 1: 1991-2005)
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Using 80s growth rate, 50% of the electricity 
could be generated by nuclear power 

2005 US Electricity Share
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U.S. carbon emissions today would be 
less than 1990 levels! 

US CO2 Emissions Total and from Electricity Generation
(Hypothetical Nuclear Scenario 1: Nuclear for Coal 1991-2005)
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historical hypothetical

(40% from Electric Power in 2005) 

US CO2 Emissions Total and from Electricity Generation
(Historical)
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We must learn from the events at Fukushima, 
but the need for nuclear is still strong and clear 

•  Meeting GHG emission 
goals domestically and 
worldwide would be very 
difficult (if not impossible) 
without considerable 
increases in the use of 
nuclear power 

•  Used carefully, nuclear 
power is a gift to humanity 
to meet energy demand for 
a long time 

http://www.ne.doe.gov/ -Click on Nuclear Energy Research and Development Roadmap: Report to Congress Link 
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