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http://wipp.energy.gov/WIPPRecovery/Images/Emplaced%20Waste.pdf 
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ὁ δὲ ἀνεξέταστος βίος οὐ βιωτὸς ἀνθρώπω (Socrates)   

the unexamined life is not worth living (for a proper human being)  

 Common unexamined assumptions                          
 in geologic waste isolation: 

 

•   Liquid waste must be solidified before geologic disposal 

•   New excavations are better than old mines 

•   Known mineral resource areas should be avoided 

•   Radioactivity is more insidious than chemical toxicity 
•   We must understand everything “perfectly” 

    down below the yocto (10-24) scale  
    up above the nth dimension  
    before deciding to do anything 

 

Your system is perfectly designed to give you the results you’re getting          

(W. Edwards Deming)  

The fascinating 
impressiveness of 

rigorous mathematical 
analysis, with its 
atmosphere of 
precision and 

elegance, should not 
blind us to the defects 
of the premises that 
condition the whole 

process (T. C. 
Chamberlin, 1899)  
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Decrease in the natural radioactivity of Earth’s crust 
 from the decay of its most common radioactive isotopes 

 
(Significant conclusion: All natural uranium is depleted uranium) 

Simplified from L.A. Pertsov,  The natural radioactivity of the biosphere, Israel Program for Scientific Translations, Jerusalem, 1967   ng(o)3 
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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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Santa Fe Park, 7.8 mSv 

360 mSv – first protection standard: 1930s to 1950s 
           150 mSv -  second protection standard 

various Fukushima estimates: 
7800: av. 7.7 mSv 
2200-20000:  20-100 mSv 
30: >100 mSv 
2200: >100 mSv 
 
 

March 15, plant perimeter:   
11.9 mSv/hr, then 6 mSv/hr 
250 mSv: barely clinically detectable 
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The (preceding)figure shows the average radiation dose we get each year from various sources. We get so little 
from nuclear power and its associated operations (including the meltdown at Three Mile Island), that it hardly 
shows up on this graph. The fallout from the reactor accident at Chernobyl produced a measurable peak that is 
now quite low. The fallout from testing nuclear weapons made a much larger peak, but it too has largely subsided. 
But all these radiation doses are dwarfed by the average radiation dose we get from medical diagnostics: dental 
and other x-rays, radioisotope tests, body imaging procedures such as CAT scans, etc. (The large radiation doses 
given to burn out tumors would be in addition to this.) At the very top of the left hand curve, we enter the lowest 
levels of natural radiation background. The top of the chart is a radiation level of 1.0 millisieverts or 0.1 rems per 
year. At that point, a note tells us that the natural radiation background goes up to more than 700 mSv per year. 
That is, the highest natural background levels would be several hundred feet off the top of the graph! So on the 
right, we have a new scale, going not from 0 to 1.0 mSv, but from 0 to 50 mSv per year. The numbers on the first 
chart are now all squeezed into the space between 0 and 1.0 on the 0 to 50 scale. And on this new scale, we see 
what the natural radiation levels are at various places in the world. The world average is 2.4. Some rooms in the 
US Capitol building and in New York's Grand Central Station are over 5-too high to be allowed in nuclear power 
plant work areas. The evacuated land near Chernobyl is about 6-lower than prime real estate in Denver. Places in 
Sweden are 18, parts of southwestern France are 88. And there are places in Iran and Brazil that are over 700! 
These are not down in some mine or other inaccessible location. These are places where generations of people 
have lived healthy long lives. We hear arguments over the number of "people who will die" if they are exposed to 
0.25 mSv instead of 0.15 mSv, and whether water around nuclear facilities must be reduced to 0.04 mSv. But 
when we fly or go on a ski trip or get an x-ray, we willingly exceed those numbers, and are none the worse for it.  
 
Text and figure prepared by Ted Rockwell from data found in "Radiation Risk and Ethics", Z. Jaworoski, published 
in Physics Today, American Institute of Physics, September, 1999 and "Ionizing Radiation and Radioactivity in the 
20th Century", Z. Jaworoski, presented at the International Conference on Radiation and its Role in Diagnosis and 
Treatment", Tehran, Iran October, 2000.  
http://www.cns-snc.ca/media/uploads/branch_data/branches/Toronto/radiation/natural_and_human_radiation.html 
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(15 mrem = 0.15 mSv) 

(100 mrem = 1 mSv) 
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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  
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Everything is: 
 

porous  
permeable  

wet 
 and radioactive 

 
(personal lesson learned in 23 years at WIPP) 
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ABSTRACT 
Practical geologic isolation of some radioactive waste in America began 
15 years ago at the Waste Isolation Pilot Plant (WIPP) in southeastern 
New Mexico and will continue for several years or even a few decades. 
By geologically sequestering natural and anthropogenic radionuclides 
from the easily accessible biosphere, WIPP mitigates and eliminates 
their legacy impact on our environment. 
 
WIPP science, engineering, and practical operating experience 
demonstrate that geologic isolation is as feasible and effective in 
America as it has been elsewhere since the 1960s. But that experience 
also raises questions about the intellectual and scientific 
foundation of modern radiation protection standards. Those reflect 
mainly the technological limits of available instrumentation rather 
than an assessment of the natural range of radiation exposure in 
time and space and its effects (or the lack thereof) on humans and 
the environment. 
 
A significant factor determining the natural range of exposure to 
ionizing radiation is the character of our geological environment. 
Particularly suited to address evolutionary change through time and 
space, geology and its related disciplines can help establish a 
framework for rational regulatory reform. ng(o)3 
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The 1996 CCA* projects that the total amount of radionuclide releases during the  
10 000-year regulatory period from a fully loaded, undisturbed WIPP will be 1/768th 
(0.13%) of the average natural background radiation in the USA or lower than 3% of 
the regulatory limit. 
 
Subsequent EPA-requested performance assessment verification tests for the “worst-
case” calculated still less than 10% of the regulatory limit. 
 
That means even if breached by multiple, low-probability, hypothetical human 
intrusions, such a disturbed WIPP repository will perfectly safely contain the 
emplaced TRU waste for at least 10 000 years. 

 
*CCA: Compliance Certification Application (for WIPP, from DOE to EPA) 

 
Simplified from Inés R. Triay, Mark L. Matthews, and Leif G. Eriksson:  
“The Waste Isolation Pilot Plant: A Success Story Happening Now”,  

WM ‘01 Conference, Tucson, AZ, 2001 
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almost 15 
then target 
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translated from:  http://www.novo-argumente.com/artikel/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 

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  
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Geology isn’t  
a real science 

 
 

Sheldon Cooper, Ph.D. (fictional theoretical physicist in TV series “The Big Bang Theory”) 
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