
Such is the extent of nuclear anxiety 
that even scientists seem to forget 
our planet's radioactive history. 
 
Life began nearly four billion years 
ago under conditions of radioactivity 
far more intense than those that 
trouble the minds of certain present-
day environmentalists. 
 
James Lovelock, in Bruno Comby (2006), Environmentalists for Nuclear Energy 
(www.ecolo.org/aa tiroir/Nuclear-en.doc )
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Romantics might like to think 
of themselves                             
as being composed                
of stardust.
Cynics might prefer to think  
of themselves 
as nuclear waste.
Simon Singh, Big Bang: The Origin of the Universe, p. 389 
(Fourth Estate 2004)
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The strength of the Oklo
analogue lies in the fact 
that it represents more 
extreme conditions than 
those likely to be met in a 
deep geologic repository
(D.J. Mossman et al., 2008)



Scientific American
November 2005

We also know that nuclear fusion 
(sun and other stars) is natural



 pre-Fermi (natural) reactors

Oklo
Gabon

uranium mine

earlie
st known repository for ra

dioactive waste



ng(o)3



ng(o)3



Natural Radioactivity by the Square Mile, 1 Foot Deep

Nuclide Activity used
in calculation                      

Nuclide
mass

Activity found 
in soil volume

U 0.7 pCi/g (25 Bq/kg) 2,200 kg 0.8 curies (31 GBq)

Th 1.1 pCi/g (40 Bq/kg) 12,000 kg 1.4 curies (52 GBq)

K 40 11 pCi/g (400 Bq/kg) 2000 kg 13 curies (500 GBq)

Ra 1.3 pCi/g (48 Bq/kg) 1.7 g 1.7 curies (63 GBq)

Rn 0.17 pCi/g (10 
kBq/m3) soil 11 µg 0.2 curies (7.4 GBq)

Total: >17 curies (>653 GBq)

http://www.physics.isu.edu/radinf/natural.htm





Not everybody realizes 
that geothermal energy 
is just another name 
to describe 
the radioactivity of our planet 
(Bertrand Barré, 2005)
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An anti-nuclear geologist is an oxymoron
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Geologic Repositories in Germany

Asse
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WIPP radiation levels average 3.1 µR/hr at the surface, 
0.6 µR/hr 655m underground

WIPP underground is a radiation-deprived environment
G.B. Smith, Y. Grof, A. Navarette, and R.A. Guilmette.  Exploring biological effects of low radiation from the other side of background.  Health Physics,100:  263-265 (2011)
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Insistence on, and           
cadaverous compliance with, 
regulations without continuously 
questioning and justifying           
their factual and rational basis

is the last refuge of            
the lazy, incompetent, and 

malevolent
ng(o)3



ng(o)3



“normal” Ramsar

Radium in groundwater (Bq/l)
<10 ~500

Radium in soil, rock, food (Bq/g)
<0.5 ~350

Radon inside homes (Bq/l)
<0.5 >4

Population dose (mSv/yr)
2-3 20-250

“Normal” or 
average v. highest 

known natural 
background 

radiation on Earth
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slides
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(15 mrem = 0.15 mSv)

(100 mrem = 1 mSv)





Anneken Hendriks, Amsterdam, executed 1571


