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As	  Earth	  historians	  	  

and	  broad-‐spectrum	  natural	  scien%sts,	  	  

geologists	  are	  (or	  at	  least:	  should	  be)	  	  

quite	  well	  qualified	  to	  address	  	  

terrestrial	  radioac%vity	  

and	  radioac%ve	  background	  	  

through	  %me	  and	  space	   ng(o)3	  



Two	  random	  examples	  of	  language	  that	  should	  trigger	  an	  educated	  person’s	  	  

BS-‐ALERT	  
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augmented	  from	  h?p://www.darvill.clara.net/emag/	  

Electromagne%c	  spectrum	  

Ionizing	  radia%on	  
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NM	  is	  a	  
significant	  

nuclear	  state	  



	   	   	   	  	  
	   	   	   	  Background	  radia%on	  (μR/hr)	  

	  
	  Regional 	   	   	   	   	   	   	  Miscellaneous	  measurements 	  	  

	  
Carlsbad 	   	   	  16 	   	   	  WIPP	  underground	   	  0.7 	  (before	  2014) 	   	   	  	  
El	  Paso 	   	   	  16 	   	   	   	   	  surface 	   	  10 	  ?	  
Mt.	  Cristo	  Rey	   	  18 	   	   	  Bochnia	  salt	  mine 	   	  1.5	  
Alamogordo 	   	  20 	   	   	   	   	  surface 	   	  16.3	  
Albuquerque 	   	  22 	   	   	  Carlsbad	  potash	  mine 	  ??	  
Santa	  Fe 	   	   	  22 	   	   	  Chicago,	  Minneapolis 	  12 	   	   	   	   	   	  	  
Cloudcro^ 	   	  23 	   	   	  Casper 	   	   	   	  24	  
San	  Augus%n	  Pass 	  24 	   	   	  potash,	  packed 	   	  54-‐78	  
Socorro 	   	   	  26 	   	   	  Chernobyl	  2014 	   	  64	  
Radium	  Springs 	  27 	   	   	  34-‐35,000’	  flight 	   	  320 	  (IAH-‐AMS)	  
Wheeler	  Peak	   	  ~30?	   	   	  ~38,000’	  flight	   	   	  450 	  (Greenland)	   	   	  	  
	  

recorded	  by	  Norbert	  T.	  Rempe	  2013-‐2016,	  except	  for	  WIPP	  and	  ques5on	  marks	  
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http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/37/004/37004130.pdf ng(o)3	  







Scientific American 
November 2005 

We also know that nuclear fusion  
(sun and other stars) is natural 
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Consumer	  Reports,	  March	  2015	  

2005	  
ISBN	  0-‐930073-‐35-‐5	  ng(o)3	  
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Fountainhead	  Rock,	  corner	  of	  Don	  Gaspar	  and	  Water	  Streets	  (80-‐90	  μRem/hr)	  	  
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“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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translated	  from:	  	  h?p://www.novo-‐argumente.com/ar5kel/99/novo9943.pdf	  

Schematic of  
Asse repository 

 0.5 km3 overburden rock contains: 
 
   4 000 t U        1014 Bq 
 12 000 t Th         5x1013 Bq 
   3 500 t K-40        1015 Bq 
 

activity stays essentially unchanged for millions of years 

former salt and potash mine 

1 km 

1 km 

0.5 km 

Waste inventory: 
    100 t U 
    100 t Th 
    10 kg Pu 
 
Activity of all waste: 
In 2000:    3x1015 Bq 
In 2140:  <3x1013 Bq ng(o)3	  



511m 

725 & 750m 

Asse 
(German rad. waste 
repository  
in a salt dome) 

Matterhorn 
granite 
height  1.5 km 
volume 2.5 km3 

1016 Bq 

    Morsleben 
 

height 0.4 km 
volume 0.04 km3 

 
height 0.9 km 
volume 0.6 km3 

Asse 

granite: 1 km3 = 5x1015 Bq  

ng(o)3	  

(Morsleben:  German rad. waste 
repository in a salt pillow) 
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Bobby	  R.	  Scoc,	  PhD	  
Lovelace	  Resp.	  Res.	  Inst.	  

Albuquerque,	  NM	  	  



from	  Bobby	  Sco?	  



From	  Hart	  2000	  



from	  Calabrese	  presenta5on	  



from	  Bobby	  Sco?	  



from	  Miller	  2012	  



from	  Miller	  2012	  



	  	  	  	  	  	  	  	  WIPP	  radia5on	  levels	  average	   	  10+	  µR/hr	  at	  the	  surface,	  	  
	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0.7	  µR/hr	  655m	  underground	  

WIPP	  underground	  is	  a	  radia5on-‐deprived	  environment	  

	  
based	  on	  Grof,	  Guilme?e,	  and	  Smith,	  ~2008	  
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“If I can avoid one 
additional mRem, 

I will.” 
Neither statement is supported by testable evidence 

“Radon is the largest 
cause of lung cancer.” 

 
(WIPP’s M&O general manager, personal communication, fall 2014) 
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Now that the site is no longer in  
“start clean – stay clean” mode 

 

LNT and ALARA 
threaten WIPP’s 

viability, mission, and 
existence 
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from	  Bobby	  Sco?	  





simplified	  from	  Bobby	  Sco?	  



simplified	  from	  Bobby	  Sco?	  



from	  Bobby	  Sco?	  



from	  Bobby	  Sco?	  



Short	  version:	  
	  
Truths	  fatal	  to	  preconceived	  views	  are	  not	  readily	  recognized	  

Leo	  Tolstoy,	  1899:	  
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Anneken Hendriks, Amsterdam,  executed 1571 ng(o)3	  



In view of the total absence of 
negative effects of low doses of 
radiation, say less than 100 mSv/year, 
the ALARA principle should be 
replaced by a new ecological concept 
more in accordance with the scientific 
facts.  The concept might be called 
ALAIN (As Low As In Nature). 
 
Bruno Comby (2006), Environmentalists for Nuclear 
Energy; chapter 3: “Natural variability.  The Naturality 
principle. ALAIN (As Low As In Nature.) 
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Miscellaneous	  
Supplemental	  Informa%on	  



To	  accept	  informa%on	  about	  a	  
macer	  on	  which	  totally	  
contradictory	  evidence	  exists,	  	  
and	  in	  which	  inves%ga%on	  of	  
major	  disputes	  on	  the	  macer	  
is	  prevented,	  	  
is	  not	  a	  ra%onal	  act.	  

Robert	  Conquest	  



from	  Bobby	  Sco?	  





from	  Bobby	  Sco?	  





Never in Earth history  
has any part  

of Earth’s surface been 
void of  

radioactive isotopes  
or not exposed to 
 ionizing radiation 

Paraphrased	  from	  L.A.	  Pertsov,	  	  The	  natural	  radioac5vity	  of	  the	  biosphere,	  Israel	  Program	  for	  Scien5fic	  Transla5ons,	  Jerusalem,	  1967	  
h?p://www.iaea.org/inis/collec5on/NCLCollec5onStore/_Public/37/004/37004130.pdf	  
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h?p://www.clarku.edu/mtafund/prodlib/clark/round6/Ionizing_Radia5on.pdf	  
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Geologic Repositories in Germany 

Asse 

ng(o)3	  



Rolf	  Steinkampf,	  
farmer	  and	  principal	  
Asse	  surface	  owner	  

Asse	  underground	  



Underground	  opera5ons	  at	  IMC	  
potash	  mine,	  Carlsbad!

(h?p://
www.laradioac5vite.com/
en/site/illustra5on/images/
DecayPotassium40_En.htm)	  
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LIFE magazine, January 5, 1962 
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First re-entry only six months post-shot (and release) 

ng(o)3	  









1995 
ISBN 0-944838-96-0 





















from	  Bobby	  Sco?	  



from	  Bobby	  Sco?	  



from	  Bobby	  Sco?	  



from	  Bobby	  Sco?	  



When	  life	  commenced	  on	  Earth	  around	  three	  and	  a	  half	  billion	  years	  ago,	  the	  
natural	  level	  of	  radia5on	  was	  up	  to	  five	  5mes	  higher	  than	  today.	  	  

h?p://www.ncbi.nlm.nih.gov/pmc/ar5cles/PMC2477689/	  

The	  LNT	  hypothesis	  should	  be	  abandoned	  and	  be	  replaced	  by	  a	  
hypothesis	  that	  is	  scien5fically	  jus5fied	  and	  causes	  less	  
unreasonable	  fear	  and	  unnecessary	  expenditure.	  Feinendegen	  LE.,	  
Br	  J	  Radiol.	  2005	  Jan;78(925):3-‐7	  	  

h?p://www.ncbi.nlm.nih.gov/pubmed/15673519	  

Peter	  A.	  Parsons,	  Dose	  Response.	  2006;	  4(3):	  191–200.	  	  
Published	  online	  	  



from	  Bobby	  Sco?	  





















from	  Consumer	  Reports,	  March	  2015	  

from	  Cravens	  2007	  

from	  Consumer	  Reports,	  March	  2015	  

Pure	  Fic%on	  

Contextual	  evidence	  

Alarmism	  

1	  mSv=100	  mRem	  
10	  mSv=1,000	  mRem	  



Hawking wasn't any more 
optimistic about humans  

reaching distant planets. He said:  
"The present breed of humans 

won't reach the stars.  
The distances are too great.  

The radiation exposure would be 
too severe.” 

 
 
 
CNET, Chris Matyszczyk, June 19, 2015 
https://www.yahoo.com/tech/s/stephen-hawking-waxes-dismal-time-134642584.html 
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NatGeo January 2001 ng(o)3	  













h?p://hps.org/physicians/documents/Radia5on_Benefit_and_Risk_Assessment.pdf	  
	  



(15 mRem = 0.15 mSv) 

(100	  mRem	  =	  1	  mSv)	  ng(o)3	  







Challenge	  the	  Nuclear	  “Priesthood”	  
appropriately	  abbreviated	  “RadCon”	  

Embrace	  Radioac%ve	  Reality	  	  
(scene	  from	  1970	  movie	  “Beneath	  the	  Planet	  of	  the	  Apes”)	  
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What and where  
are any 
consequences? 
 
 
If not now,  
   when? 

 
If not us,  

   who? 



h?p://www.manmed.de/seiten/themen/veranstaltungen/kongresse/hannover/Strahlenschutz%20-‐%20Sinn%20und%20Unsinn-‐Roth.pdf	  

In radiation protection one ounce of gray matter outweighs one ton of lead 

(F. Wachsmann, 1969) 
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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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83% of present surface heat flow is due to 
radioactive decay of U, Th, and K  
http://www.und.edu/org/ihfc/Gosnold_AAPG07.ppt#316,18,Global Heat Flow 
 
 

Geothermal energy is                               
the ethical energy source for the future 
http://www.heatflow.und.edu/Gosnold2Geothermal.ppt#263,1,Geothermal Energy is the Ethical Energy Source for the Future 

 
 
 
 



Not everybody realizes  
that geothermal energy  
is just another name  
to describe  
the radioactivity of our planet  

 

(Bertrand Barré, 2005) 



Earth's radiogenic heat fluxes over 
time. Reference: Arevalo Jr, R., 
McDonough, W. F., & Luong, M. 
(2009). The K/U ratio of the silicate 
Earth: Insights into mantle 
composition, structure and thermal 
evolution. Earth and Planetary 
Science Letters, 278(3), 361–369. 





An anti-nuclear geologist is an oxymoron 
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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) 



	  

It	  is	  difficult	  to	  get	  a	  man	  

to	  understand	  something	  	  

when	  his	  salary	  depends	  upon	  

his	  not	  understanding	  it.	  
	  

Upton	  Sinclair	  
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…but	  it	  is	  not	  impossible,	  
and	  we	  have	  a	  professional	  

and	  moral	  obliga%on	  	  
to	  join	  or	  even	  spearhead	  

the	  challenge	  
to	  the	  status	  quo	  
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Insistence	  on,	  	  
and	  cadaverous	  compliance	  with,	  
regula5ons	  without	  con5nuously	  
ques5oning	  and	  jus5fying	  	  
their	  factual	  and	  ra5onal	  basis	  

	  is	  the	  last	  refuge	  of	  the	  lazy,	  
incompetent,	  and	  malevolent	  	  
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