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Accidents can happen. 

Fukushima 2011 
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Cleveland ï 1944 

130 Dead 
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100,000 

dead in 

20th 

century 
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Teton Dam burst June 5, 

1976 ï No one ever 

compensated 
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Why do we have to fool 

with . . .  

 
 

. . this horrible technology? 
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Back to the 

garden 
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1905 

E = mc2 



6/14/2011 9 

Matter and 

Energy are 

Interchangeable 
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 (186,000 miles/second)2  

Ten quadrillion 
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A very, very small 

amount of matter 

transforms into a very, 

very large amount of 

energy. 
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E = mc 2 

E = ½ mv 2 
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  E = mC2  

     E = m v2 

Energy Density 
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A 110-car unit train arrives at 

the  plant every day. 

Each car carries 100 tons and  

provides 20 minutes of 

electricity. 

A train leaves Cheyenne 

every six minutes.  In 2000 it 

was every 25 minutes. 
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Two years worth of 

electricity. 
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One-tenth of the mountains in 

West Virginia mountains have 

now been decapitated. 
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Uranium mines . . .  

. . . only 45 in the world. 
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Three billion tons 

of CO 2 a year.  



6/14/2011 19 

No CO2 emissions.  
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What about renewables? 
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There is no such thing . .  

 . . . as renewable energy 
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What we really mean is . . .   

   . . inexhaustible. 
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E = ½ mv2 

V = ~ 40-50 mph 



6/14/2011 24 

Lake Powell covers 250 

square miles to produce 

1000 MW, the equivalent of 

one coal or nuclear plant.   

Lake Powell, behind Hoover 

Dam, covers 250 square 

miles to produce 1000 

megawatts. 
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E = ½ mv2 

V = ~30-40 mph 
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125 square 

miles for 

1000 MW 
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 E = mc2 

90 million from Earth 
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Solar conversions take place at 

best at ~ 20 percent  

Solar energy hits the earth 

at an average of 400 watts  
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One 100-watt light 

bulb per square meter. 
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Solar Thermal 



6/14/2011 31 

46,000 

square 

miles of 

western 

desert 
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The Nature Conservancy 
calls this:  

ñEnergy Sprawl.ò    
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2000 pounds . . .  

. . . 30 miles. 
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The energy release from splitting a 

uranium atom is 2 million eV. 
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After five years, only six ounces 

of matter have been transformed 

into energy . . . but enough to 

power San Francisco. 
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The best thing that could 

happen for the environment. 
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Three arguments against 

nuclear: 

1.It costs too much 

2. Nuclear waste 

3. Nuclear proliferation.  
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75 percent of cost 

is in construction. 
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Nuclear 

Regulatory 

Commission 



6/14/2011 40 

The average reactor is 

making . . . .  

. . . $2 million a day. 
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There is no such thing as 

nuclear waste. 
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10/20/200810/20/2008 8181

Reprocessing reduces  nuclear 

waste by 97 percent. 



6/14/2011 43 

Four yearsô worth of nuclear waste. 
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95 percent of what goes 

into Yucca Mountain 

will be natural uranium. 
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All of Franceôs nuclear waste 

from 30 years of producing 80 

percent of its electricity is stored 

beneath the floor of this room. 
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If we donôt reprocess . . . 

. . weôll stop nuclear proliferation. 
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North Korea 

manufactured 

its own 

plutonium. 
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We need nuclear . . .  

. . . if we are to remain 

an industrial nation. 
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China has prospered with 

cheap labor . . .  

What happens when they 

have cheap electricity? 
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Please stay . . .  

. . youôre so amusing. 
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It takes 100 years for ideas 

to enter history. 

E = mc2 

1905 - 2010 ï Itôs time!! 
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    Is there any source of energy 

that involves. . . 
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Chemistry  
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Endothermal. . .  

. . and 

Exothermal 
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The remainder is in the 
nucleus.   

Only 1/1800th of the 
mass is in the electrons. 
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Test conducted in 1995 . . .  

 . . . still not sanctioned. 
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Hydrofracking ï exempt 

from federal laws on air 

and water pollution. 
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It wonôt be long. 
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Is there another source 

of mass in the atom 

besides the  electron? 

Is there any other 

concentration of matter  

in the universe other 

than the electron? 
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What does this mean 

for energy supplies and 

the environment? 
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ñFifteen homes like this one in Harriman, 

Tenn., were flooded with fly ash sludge on 

Monday after a storage pond wall broke.ò 

  ï New York Times, December 24, 2008 
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What happens at a 

nuclear reactor? 
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What can possibly 

go wrong? 
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