
 



 

 

 

 

 



                         

    

 

9-1-19  ñDestructive changes already set  in motion could see a steady 
decline in fish stocks, a 100-fold or more increase in the damages 
caused by superstorms, and hundreds of millions of people displaced 
by rising seaséò The Intergovernmental Panel on Climate Change  

 



 

 

 

                                          

                      To The Reader 

 

 

            Because of the increasing frequency and severity of 

the damage caused by Climate Change, I have decided to 

make this update of Unintended Consequences:é, my fifth 

pro-science book, available FREE to the public  ï even 

though it sells on Amazon for $24.00. For paper copies or 

the Kindle version, check Amazon.com. 

Within this update, you will find new, articles, images 

and links. Click on the links to get supportive information.   

Please forward this link - https://tinyurl.com/unincons -   

widely, especially to legislators and public figures who 

influence policy. (This pdf is also available on the home 

page of my website -   www.tundracub.com.)    

 

Note: A few of the images in this book are not as 

sharp as I would like, but they are the best I could find.           

          

              Our planet needs you. 

                                         Please help. 

George Erickson    218-744-2003 

    tundracub@mediacombb.net 

                               2019 

 

 

https://tinyurl.com/unincons
http://www.tundracub.com/
mailto:tundracub@mediacombb.net


 

 

In Unintended Consequences, best-selling author 

George Erickson exposes the lie that created our extreme 

radiation safety standards, the damage those regulations 

have caused and his dismay over ñgreensò who profit from 

promoting 20% efficient, carbon-reliant solar panels and bird, 

bat and 30% efficient human-killing, resource-gobbling, 

carbon-dependent windmills, but  oppose environment-

friendly, CO2-free, 90% efficient, safe, nuclear power.  

With startling images and input from engineers, 

physicists and specialists in nuclear medicine, the author 

urges closed-minded organizations like the Sierra Club, 

Friends of the Earth and Greenpeace to emulate real 

environmentalists like Dr. James Hansen, James Lovelock 

Steward Brand and also Dr. Ben Heard, who had opposed 

nuclear power, but now supports it as the safest, most 

efficient way to produce the 24/7 electricity we must have to 

effectively combat Climate/Ocean Change. 

Dr. Alex Cannara, BS & MS EE, PhD Mathematical 

Methods, Menlo Park, California. 
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 Unintended 
Consequences: 

 

The Lie that killed millions and 
accelerated Climate Change 

by 
George Erickson 

 

www.tundracub.com  
 

 
Without the input provided by many members of the Thorium 

Energy Alliance, especially Dr. Alex Cannara, this book 
would not have been possible. 

 
ñThose of us who are doctors, scientists, engineers, etc. have 

effectively taken an oath to be honest brokers of fact.   
 When we accepted our degrees, we affirmed the oath,  

just as new MDs agree to "do no harm". 
Dr. Alex Cannara 

 
 
 

Unless otherwise credited, the images and charts in this 
book are from Imgur, Wikipedia or the  

Thorium Energy Alliance 
 
 

Fair use statement 
 
This book might contain material that has not been authorized 

by the copyright owner. I make this material available in an 
effort to advance understanding of environmental, economic, 

political and scientific issues. 
 

 

Cover art by Spencer Hahne 

http://www.tundracub.com/
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Foreword 
 

This book is intended to help open-minded readers learn 

the truth about nuclear power and alternative energy sources 

like wind and solar, and to explain why our unwarranted fear of 

even tiny amounts of radiation has caused millions of deaths 

and disabilities. 
 

Those who challenge the firmly held beliefs of legislative 

bodies and powerful organizations like the Sierra Club, 

Greenpeace and their well-meaning but science-indifferent 

clones, soon learn that their arguments, no matter how logical or 

well documented, will often be brushed aside with a dismissive 

ñThatôs just your opinion.ò 
 

To counter that assertion, I have included many links to 

supportive material from a wide range of professionals in the 

energy field: engineers, nuclear physicists, science journalists 

and specialists in nuclear medicine.  

Although inserting links to the work of so many experts 

within the text instead of footnoting them might seem intrusive, 

Iôve taken that risk because the health of our planet requires an 

informed public and science-literate legislators, especially when 

the technologies they have chosen are damaging the 

environment they claim to revere. 
 

Unfortunately, as I and my associates tour the country 

with climate change presentations that support advanced 

nuclear power and criticize the highly-touted, inefficient, anti-

environment, carbon-reliant wind and solar farms that farms that 

we were conned into, we are often reminded of Mark Twainôs 

perceptive comment, ñIt is much easier to fool someone than it is 

to convince them that they have been fooled.ò 
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 Why I Care 

 

Back in the sixties, when I was living in a small Minnesota 

farming community, my sons were taught to ñduck and coverò 

beneath their desks in case of a nuclear war. 
 

Weôd been warned about radiation and fallout, so I built a 

concrete block shelter in my basement that I hoped would shield 

my family for a week or two if events with Russia turned sour. 
 

Time passed. The Cold War waned, and when concerns 

about nuclear power changed from making bombs to making 

electricity, my concerns about nuclear issues receded - until I 

attended a lecture on thorium near the turn of the century. 

Intrigued, I began to investigate thorium because of its many 

advantages over uranium for producing electricity. 
 

I joined the National Center for Science Education and the 

Thorium Energy Alliance, which provided a huge upgrade to my 

better than average knowledge of physics - and then came 

Climate Change. 
 

I had known about greenhouse gases, global warming and 

sea level rise and I had read about Dr. Charles Keelingôs work 

with carbon dioxide on the slopes of Mauna Loa, but I hadnôt 

realized that expanding nuclear power, which creates no carbon 

dioxide (CO2) could be our most effective weapon for combating 

Climate Change, much of which is caused by burning coal, oil, 

wood and natural gas to supply electricity to an expanding world 

that exceeds 7 billion - a world that is finally beginning to consider 

the value of CO2-free, environmentally benign nuclear power. 

One solution seemed obvious: replace the carbon-burning 

steam generators at every power plant with nuclear power plants.  

However, I quickly discovered that many powerful organizations 

oppose almost everything nuclear - some out of ignorance, many  
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out of fear, and some for profit, but I also found support from those 

whoôd set their fears aside after discovering the impressive safety 

record and efficiency of carbon dioxide-free nuclear power. 
 

And so, with Climate Change becoming deadlier every 

year (assisted by Donald J. Trump, our Climate Denier in Chief, 

and because my grandchildrenôs futures are at stake, I have 

decided to respond to those who fear our safest, most efficient, 

environmentally benign power technology by revealing its true 

record ï including that of Chernobyl, which has caused fewer than 

70 death, and of Fukushima Daiichi, where two workers drowned 

at the plant - and Iôll highlight some of the new nuclear plants that 

are even safer and more efficient than the hundreds we have 

relied on for more than 50 years. 
 

But first, I must mention two discoveries that came as a 

huge surprise ï the fact that our radiation safety standards are 

based on a fraud that became dogma not long after WW II, and 

the existence of compelling evidence that low levels of 

background radiation can even improve our lives. I know that 

sounds crazy. At first it did to me, but there is abundant science to 

back it up. 

 

ñAn ecologist must be the doctor who sees the marks of death 
 

in a community that believes itself well and does not 
 

     want to be told otherwise.ò  Aldo Leopold ï 1943 
 
 

In February, 2019, several prominent individuals who hope to 

be the Democratic nominee for the presidency in 2020 declared 

their support of a Green New Deal, which, unless it in includes the 

expansion of nuclear power and reduces dependence on carbon-

reliant,  inefficient, environment-damaging wind and solar farms, will 

accelerate climate change and further damage our environment.  
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Unfortunately, their belief that we can get all of our energy 

from wind, water and solar is exactly what Dr. James Hansen, 

former chief scientist at NASA, had in mind when he wrote, ññWe 

have two political parties; neither wants to face reality. 

Conservatives pretend that climate change is a hoax, and liberals 

propose solutions that are non-solutions."  

  
ñAn ecologist must be the doctor who sees the marks of death 

 
in a community that believes itself well and does not 

 
     want to be told otherwise.ò  Aldo Leopold ï 1943 

 
 

We must turn away from carbon. 
 

We must do better than this! 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Toles © 2013 The Washington Post. 

 
Reprinted with permission of  UNIVERSAL UCLICK.  

 
All rights reserved.  
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Preface 
 
 

A Deadly Evacuation 
 

 

Excerpts from the Report of the United Nations Scientific 

Committee on the Effects of Atomic Radiation (UNSCEAR) 7-

31 May, 2013 General Assembly Records 

 

Chapter III Scientific findings [Fukushima] 
 
ñ1. The accident and the release of radioactive material into 

the environment. 
 

On 11 March 2011, at 14:46 [2:46 pm] local time, a 9.0-

magnitude earthquake occurred near Honshu, Japan, creating a 

devastating tsunami that left a trail of death and destruction in its 

wake. The earthquake and subsequent tsunami, which flooded 

over 500 square kilometers of land, resulted in the loss of more 

than 20,000 lives. The loss of off-site and on-site electrical power 

and compromised safety systems at the Fukushima Daiichi 

nuclear power station led to severe core damage to three of the 

six nuclear reactors on the siteé 
 
ñThe Government of Japan recommended the evacuation of 

about 78,000 people living within a 20-km (12 mile) radius of the 

power plant and the sheltering in their own homes of about 62,000 

other people living between 20 and 30 km from the planté 

However, the evacuations themselves also had repercussions for 

the people involved, including a number of evacuation-related 

deaths and the subsequent impact on mental and social well-

being.ò 



                                    

 

Those ñevacuation-related deathsò would eventually total 

1600, with about 80% being caused by Japanôs reliance on 

American radiation safety standards that are based on a fraud that 

began in the 1930s.  That fraud, committed by a Nobel laureate 

and formalized by the U. S. in the 50s, became regulatory dogma 

that greatly retarded the expansion of CO2-free nuclear power, 

accelerate Climate Change and cause the deaths of millions who, 

out of fear of radiation, avoided essential diagnostic methods and 

treatments that involved radiation, and at Fukushima, caused more 

than 1,100 suicides by distraught and unstable people, primarily 

the elderly, who feared that they would never see their homes or 

businesses again. 

The daughter of an elderly woman who had hung herself 

lamented, "If she had not been forced to evacuate, she wouldn't 

have killed herself."  (See chapter 7 for the deaths caused by using 

fossil fuels instead of emission-free nuclear power.)  
 

Children were not allowed to play outside, and topsoil was 

needlessly removed at great expense from farm fields that became, 

as a consequence, less fertile. Hundreds of elderly people were 

hastily removed from nursing homes and hospitals, only to be 

scattered across the hardwood floors of gymnasiums, where many 

died from makeshift medical care, or sometimes none at all. 
 

These deaths were preventable, just as Climate Change 

can be moderated if the industrialized nations rapidly replace the 

burning of carbon and the use of deadly, inefficient, carbon-reliant 

windmills and solar farms (chapters 9 and 10) with CO2-free 

nuclear power as rapidly as possible while developing technologies 

that support natural processes that can remove CO2 from our 

atmosphere. Windmills canôt do it. Neither can solar, not singly or 

combined with wind. For that, we will need an abundance of safe, 

efficient, CO2-free nuclear power.  Nothing else will do. 
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                        Chapter 1 
 

                     Climate Change 
 

United Nations 9-1-19 report: "The same oceans that 

nourished human evolution are poised to unleash misery on 

a global scale unless the carbon pollution destabilizing 

Earth's marine environment is brought to heel." 

https://www.commondreams.org/news/2019/08/29/leaked-un-draft-report-
warns-rising-warming-oceans-poised-unleash-misery-worldwide? 

 

In 1866, Svante Arrhenius, a Swedish chemist, estimated 

that doubling our Earthôs atmospheric CO2 would raise its 

temperature by 9 degrees F, which is why CO2 and its 

ñassociatesò are called greenhouse gases (GHG). 
 

Then, in 1958, Dr. Charles Keeling, an American chemist 

and oceanographer began to record the level of atmospheric CO2 

at Hawaiiôs Mauna Loa Observatory, which, being 10,300 feet 

above sea level and far out in the Pacific Ocean, avoided 

misleading data from mainland sources that could skew his 

research. Although Keeling eventually proved that CO2 levels 

were soaring, his work had little influence for more than 20 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The best part of the Mauna Loa road. - 1983 

The remainder required four-wheel drive. 

https://www.commondreams.org/news/2019/08/29/leaked-un-draft-report-warns-rising-warming-oceans-poised-unleash-misery-worldwide?cd-origin=rss&utm_term=AO&utm_campaign=Daily%20Newsletter&utm_content=email&utm_source=Daily%20Newsletter&utm_medium=Email
https://www.commondreams.org/news/2019/08/29/leaked-un-draft-report-warns-rising-warming-oceans-poised-unleash-misery-worldwide?cd-origin=rss&utm_term=AO&utm_campaign=Daily%20Newsletter&utm_content=email&utm_source=Daily%20Newsletter&utm_medium=Email


                                    

                                        

Acting like blankets, greenhouse gases limit how much of 

the Earthôs heat can escape into space. If the blanket becomes 

too thin for too long, too much heat escapes, and an Ice Age 

follows. However, if it thickens excessively, too much heat is 

trapped, and the Earth develops a fever. 
 

If we give water vapor a rating of 1, CO2 would rate a 5, 

but methane, (CH4 ï the primary component of natural gas), is 

initially 80 times worse than CO2, averaging 20 times worse as it 

slowly oxidizes to CO2 and H2O, which takes decades.       

However, despite the fact that carbon dioxide is 5 times 

more potent than water on a molecule to molecule basis, water 

vapor is a more powerful accelerator of climate change than CO2 

because there is a lot more water vapor, and as the planet warms, 

even more   is created. That extra water vapor traps additional 

heat, which raises ocean and land temperatures even higher.  

http://www.theguardian.com/environment/climate-consensus-97-

per-cent/2015/jun/15/the-latest-global-temperature-data-are-

breaking-records 
 

For millions of years, our planet has been nurtured by a 

gassy comforter that, like Goldilocksô bed, has been just right. 

Those gases have served us well, especially since the last ice 

age, varying only a little while periodically providing nothing worse 

than a string of harsh winters or abnormally hot summers before 

returning to normal - but that has changed. 
 

Thanks to air bubbles trapped in ice from Greenland and 

Antarctica, we know that the level of atmospheric CO2 has been 

hovering near 280 parts per million (ppm) since the age of the 

dinosaurs. However, that number slowly began to rise about 250 

years ago when the Industrial Revolution allowed us to burn 

increasing amounts of carbon:  climate.nasa.gov/evidence/  

                             

http://www.theguardian.com/environment/climate-consensus-97-per-cent/2015/jun/15/the-latest-global-temperature-data-are-breaking-records
http://www.theguardian.com/environment/climate-consensus-97-per-cent/2015/jun/15/the-latest-global-temperature-data-are-breaking-records
http://www.theguardian.com/environment/climate-consensus-97-per-cent/2015/jun/15/the-latest-global-temperature-data-are-breaking-records
http://www.climate.nasa.gov/evidence/
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By 1950, atmospheric CO2 levels had reached 300 ppm.  

Spurred on by increasing industrialization and burgeoning 

populations, that figure reached 416 ppm in July, 2019. Now, 

though hampered by an anti-environment President, his carbon-

loving, anti-science cabinet and a severely distracted, science-

deficient Congress, we must elevate planet above profit if the 

environment that has supported us is to survive. 
 

As temperatures rise, heat-reflecting snow and ice become 

water, which absorbs 90% of greenhouse gas (GHG) heat and 

creates water vapor. Warming the oceans increases their volume, 

which brings coastal flooding. Nevertheless, Floridaôs Gov. Rick 

Scott has told state employees to avoid discussing climate 

change, and Miami is launching a building boom despite street 

flooding from increasingly higher tides. 
 

The loss of snow and ice exposes land, which, as it warms, 

produces more water vapor, which brings heavier rains and 

stronger thunderstorms and tornadoes. In addition, a warming 

planet will experience a decrease of snowfall, which will reduce 

mountain runoff needed to replenish reservoirs that store precious 

water for agricultural, industrial and personal use. 
 

As the land-based ice in the Antarctic and Greenland melts, 

rising sea levels will destroy coastal cities, create millions of 

refugees and cause civil unrest. The insurance industry knows 

this, and it has already begun to adjust its rates.  

http://greenubuntu.com/climate-changed-credit-rating-agency-moodys-
warns-cities-downgrade/ 
 

http://www.insurancejournal.com/news/national/2016/04/12/405089.html 

https://www.facebook.com/climatereality/videos/1133593866707256/ 
 
 

http://www.newsweek.com/climate-change-high-environmental-records-

487031 

                                      

 

http://greenubuntu.com/climate-changed-credit-rating-agency-moodys-warns-cities-downgrade/
http://greenubuntu.com/climate-changed-credit-rating-agency-moodys-warns-cities-downgrade/
http://www.insurancejournal.com/news/national/2016/04/12/405089.htm
https://www.facebook.com/climatereality/videos/1133593866707256/
http://www.newsweek.com/climate-change-high-environmental-
http://www.newsweek.com/climate-change-high-environmental-
http://www.newsweek.com/climate-change-high-environmental-records-487031


 

For eons, Nature has relied on three primary methods to 

capture CO2. The first is photosynthesis by forests, crops and 

ocean plants ranging from huge kelp ñforestsò to tiny 

phytoplankton, but we are clear-cutting forests equal in area to 

West Virginia every year while polluting our oceans. The second 

also involves the oceans, which can absorb huge amounts of 

carbon dioxide, and the third depends on CO2-hungry basalts that 

have been stripped of their CO2 by the heat of volcanoes. 
 

However, adding CO2 to water creates carbonic acid, 

which impedes the formation of the calcium carbonate shells of 

crabs, shrimp, lobsters, oysters, scallops, and most importantly, 

tiny organisms like the phytoplankton that comprise the 

foundation of the ocean food chain. 
 

We now have evidence that the concentrations of CO2 

and other greenhouse gases will, within a few decades, equal 

those that caused the Permian extinction that occurred 250 

million years ago - when more than 90% of all oceanic species 

died due largely to huge eruptions of CO2 and methane in 

Siberia. 
 

Because these conditions developed over hundreds of 

thousands of years, most organisms had time to evolve, but our 

anthropogenic (human-caused) Climate Change, being much 

more rapid, will leave too little time for many species to evolve. 
 

Like it or not, the problems we face are the direct result of 

our creating 1.8 trillion tons of Industrial Age CO2, to which we are 

adding 30 billion tons per year.  Only 1/3 of that 1.8 trillion tons 

has dissolved in our seas, and as the remainder is absorbed, our 

oceans will become even more acidic (less alkaline) and 

increasingly hostile to life. 

      http://www.sciencedaily.com/releases/2015/07/150703135248.htm  

 

http://www.sciencedaily.com/releases/2015/07/150703135248.htm


 
                               16 

Our oceans have been slightly basic for millions of 

years, having an average pH of 8.2. (7.0 is neutral, being 

neither acid nor basic.) However, in the last 250 years, our 

excesses of CO2 have lowered ocean pH from 8.2 to 8.1. 
 

That might seem trivial, but because the pH scale is 

logarithmic, not linear, this represents a large increase 

toward acidity, and a pH of 8.0 or 7.9 will mean death to 

many species, including phytoplankton, and near-death to 

the oceans that provide 20% of our protein and about 50% 

of our oxygen. 
 

Even if we stop burning carbon today, we will still 

have almost 1.2 trillion tons of excess, man-made CO2 in 

our atmosphere to deal with. It is no exaggeration to say 

that we only have a decade, not decades, to prevent the 

next 0.1 drop in pH. 
 

From Ocean Scientists for Informed Policy: ñIt is not 

up for debate: It is a cold, hard fact that both climate change 

and ocean deoxygenation are happening.ò 

 
   

http://pmel.noaa.gov/co2/story/A+primer+on+pH
http://pmel.noaa.gov/co2/story/A+primer+on+pH
http://pmel.noaa.gov/co2/story/A+primer+on+pH
http://www.oceanscientists.org/index.php/topics/ocean-deoxygenation


                                        
 
 

 Horrifying Study Finds that the Ocean is on its Way 
 

to Suffocating by 2030 - by A. Haro - The Inertia 
 
ñAccording to Matt Long, an oceanographer at the National 

Center for Atmos. Research, if we continue on the road we are 

on, the ocean could begin to suffocate in 15 years.ò 

http://www.newsweek.com/pacific-ocean-deoxygenation-2030-

climate-change-454157 

 

http://www.whitehouse.gov/blog/2012/03/13/study-finds-ocean-

acidification-rate-highest-300-million-years-CO2-culprit 

 
Since 1980, we have melted 70% of the Arcticôs ice, and 

in 2014, scientists at Californiaôs Jet Propulsion Laboratory who 

monitor the rate of arctic melting reported that at least 50 cubic 

miles of the Greenland ice sheet melted during just 2013. And in  

early April, 2017, the Coast Guardôs International Ice Patrol, 

which tracks icebergs, sighted 450, which is far more than the 

historical average of 83 in the same area at that time of year. 

https://www.youtube.com/watch?v=Pp5kK0Td-Vc&app=desktop  
 

As the Arctic warms, the tree line is slowly moving north, 

as are robins, black bears and a host of ñsouthernò insects. I have 

seen these changes and many more. 
 

From 1967 to 2008, I spent parts of 38 summers ñbush 

flyingò all across northern Canada and Alaska. There, winters are 

now at least five weeks shorter than they were just 60 years ago, 

and the shrinking icepack is leaving polar bears insufficient time 

to fatten up on seals, with many bears coming off of the 

springtime ice severely underweight. Some are drowning, having 

become too weak to survive what was once, for a healthy polar 

bear, an easy 100-mile swim to shore. 

http://www.theinertia.com/author/alexander-haro/
http://www.newsweek.com/pacific-ocean-deoxygenation-2030-climate-change-454157
http://www.newsweek.com/pacific-ocean-deoxygenation-2030-climate-change-454157
http://www.newsweek.com/pacific-ocean-deoxygenation-2030-climate-change-454157
http://www.whitehouse.gov/blog/2012/03/13/study-finds-ocean-acidification-rate-highest-300-million-years-co2-culprit
http://www.whitehouse.gov/blog/2012/03/13/study-finds-ocean-acidification-rate-highest-300-million-years-co2-culprit
http://www.whitehouse.gov/blog/2012/03/13/study-finds-ocean-acidification-rate-highest-300-million-years-co2-culprit
http://nsidc.org/cryosphere/quickfacts/icesheets.html
http://nsidc.org/cryosphere/quickfacts/icesheets.html
http://nsidc.org/cryosphere/quickfacts/icesheets.html
https://www.navcen.uscg.gov/?pageName=IcebergLocations
https://www.navcen.uscg.gov/?pageName=IcebergLocations
https://www.navcen.uscg.gov/?pageName=IcebergLocations
https://www.navcen.uscg.gov/pdf/iip/outlook/IcebergOutlook.pdf
https://www.youtube.com/watch?v=Pp5kK0Td-Vc&app=desktop
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Once ashore, these weakened bears face a new hazard: 

Grizzly bears are expanding their range, and even a healthy polar 

bear is no match for a grizzly bear. 
 

Now, with NASA and NOAA reporting that 2018 was, 

globally, the hottest year ever recorded, and with arctic 

temperatures running as high as 16 degrees F (9 degrees C) 

above normal, what hope is there for these magnificent animals ï 

and for many other species that are not as photogenic or obvious? 

 



                                          

When the winter 2016 began, The North Pole was 36 

degrees F above normal and in July, 2017, an ice shelf the size 

of Delaware broke free from Antarctica, which means that the 

temperature buffering it provided to land-locked ice will be 

reduced. http://www.smh.com.au/environment/weather/the-north-pole-

is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-

gss3bg.html 

 

  In Oregon, Washington and British Colombia, oyster 

farmers must now add lime to the ocean water that fills their 

tanks to counter its increasing acidity. And according to the World 

Wildlife Fund, overfishing between 1970 and 2014 has reduced 

the number of fish and other ocean species by 50%, with tuna 

and mackerel down by 74%. In addition, several new studies 

show that even current levels of oceanic CO2 can even 

ñintoxicateò fish, which can impact their ability to survive. 
 
 
 
 
 
 
 
 
 
 
 
 

The year scale in this image ranges from 1850 to 2100 The 

dark blue line shows decreasing pH - increasing acidity - and the                                                                                                                      

http://www.smh.com.au/environment/weather/the-north-pole-is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-gss3bg.html
http://www.smh.com.au/environment/weather/the-north-pole-is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-gss3bg.html
http://www.smh.com.au/environment/weather/the-north-pole-is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-gss3bg.html
http://www.smh.com.au/environment/weather/the-north-pole-is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-gss3bg.html
http://www.smh.com.au/environment/weather/the-north-pole-is-an-insane-20c-warmer-than-normal-as-winter-descends-20161117-gss3bg.html
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green line reveals the decrease in carbonate available for making 

shells. ñNOWò is 2014.  We will be farther down the dark blue line 

when you read this book. 

In 2014, Canadian scientists discovered that the volume of 

arctic phytoplankton had dropped an alarming 40% since 1950, 

and since then it has continued to drop by 1% per year.                             

Why should we care about these tiny organisms? 

Because phytoplankton provide the base of the food pyramid that 

sustains most oceanic life, and no phytoplankton will eventually 

mean ñno fish.ò In addition, as previously noted, phytoplankton 

produce 50% of our oxygen and consume most of the carbon-

dioxide we produce by using carbonates to build their shells.  

When they die, their tiny shells accumulate on the ocean 

floor, eventually becoming limestone ï the end result of the most 

effective carbon sequestration process on earth. That process 

can sequester a billion tons of CO2 per year, which sounds 

impressive, but, as noted earlier, we are emitting 30 billion tons of 

CO2 every year. Worse yet, since prehistoric times, the amount of 

oxygen in our atmosphere has declined by a third, almost entirely 

due to deforestation and the decrease in phytoplankton. 

 

 

 

 

 

 

 

Healthy North Sea larvae on left side. 
 
  Impaired larvae on right side.  Image - AAAS Science  
 
  http://m.phys.org/news/2015-07-ocean-acidification-
phytoplankton.html 

https://oceanservice.noaa.gov/facts/deadzone.html  

 

http://m.phys.org/news/2015-07-ocean-acidification-phytoplankton.html
https://oceanservice.noaa.gov/facts/deadzone.html


Carbon emissions are acidifying the ocean so 

rapidly that the seafloor is disintegrating. 

Natôl Academy of Science - Oct. 2018 

 

As Elizabeth Kolbert wrote in The Sixth Extinction, 

ñAustraliaôs Great Barrier Reef is already 50% dead, and by 

2050, shellfish calcification (and survival) in most oceans will 

have become impossibleé New data finds that the rate of 

human-caused CO2 emissions is greater than the rate of the CO2 

emissions from volcanic activity that marked the great extinction 

250 million years ago when the world lost 90% of all species.ò 

  http://www.truth-out.org/news/item/38641-great-barrier-reef-suffered-

worst-coral-die-off-on-record-in-2016-new-study  

http://www.washingtonpost.com/news/energy-

environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-

bleaching-event-is-now-underway/ 

Even if we find a way to emit less CO2 than is being 

absorbed, our oceans will continue to acidify because the extra 

CO2 we have already created will persist in our atmosphere for 

hundreds of years, and in the oceans for tens of thousands of 

years, which is why we must also develop some form of 

corrective geo-engineering.  However, doing that will require 

huge amounts of CO2-free, non-polluting nuclear power.     

Reducing acidification must become a worldwide priority if we are 

to avoid a life-changing oceanic and humankind disaster. 

Extinctions of sea life are certain if we do nothing. 

Please see TinyURL.com/ya68elhn and A. Dicksonôs 

YouTube video, Acidic Oceans: Why Should We Care? 

           Barbara Ward ï ñWe cannot cheat on DNA. We cannot 

get around photosynthesis. We cannot say I am not going to give 

a damn about phytoplankton. All of these mechanisms provide 

the preconditions of our planetary life. To say we do not care is to 

say that we choose death.ò  

 

http://www.truth-out.org/news/item/38641-great-barrier-reef-
http://www.truth-out.org/news/item/38641-great-barrier-reef-
http://www.truth-out.org/news/item/38641-great-barrier-reef-suffered-worst-coral-die-off-on-record-in-2016-new-study
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-bleaching-event-is-now-underway/
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-bleaching-event-is-now-underway/
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-bleaching-event-is-now-underway/
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-bleaching-event-is-now-underway/
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/08/scientists-say-a-dramatic-worldwide-coral-bleaching-event-is-now-underway/
http://www.tinyurl.com/ya68elhn
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http://www.newscientist.com/article/mg22630253.300-latest-numbers-
show-at-least-5-metres-sealevel-rise-locked-
in.html?utm_source=NSNS&utm_medium=SOC&utm_campaign=hoot&
cmpid=SOC#.VZ94PpfYRkp 

 
http://www.straitstimes.com/world/united-states/warming-climate-will-
displace-millions-in-coming-decades-world-
bank?&utm_source=facebook&utm_medium=social-
media&utm_campaign=addtoany 

 

Potential remedies ï Dr. Alex Cannara  

1.  ñMimic the natural carbon sequestration process of the 

oceans: Use CO2-free, highly efficient nuclear energy to heat 

limestone or dolomite to release lime (calcium oxide and 

magnesium oxide), which we distribute across the ocean to 

neutralize the carbonic acid. The CO2 produced when limestone 

is heated would be sequestered in porous basalt, with which it 

chemically combines. Refining enough lime from limestone will 

require about 900 1-Gigawatt nuclear plants, and thatôs only 

enough to neutralize our present emissions.  

            [A team led by Dr. Ken Caldeira, a climate scientist at the 

Carnegie Institution for Science, used an alkaline substance to 

alter the chemistry of seawater at a small atoll in Australia's 

Great Barrier Reef. The resulting decrease in seawater acidity 

mimicked pre-industrial ocean conditions ï so this remedy 

should work.] 

https://www.nature.com/news/landmark-experiment-confirms-ocean-

acidification-s-toll-on-great-barrier-reef-1.19410  

[If we had adopted the Atomic Energy Commissionôs 1962 

recommendation to expand nuclear power, weôd already have 

those nuclear plants, weôd have created less CO2, and weôd 

have saved MILLIONS of lives that have been lost due to 

carbon-related pollution.]                                           

  2.    ñSpread finely ground basalt into the oceans. Basalt, which 

is created by volcanoes, is ñcarbon hungry,ò so basalt would 

remove carbon dioxide from the oceans. Lime and basalt,                                                                                                                 

                                                   

http://www.newscientist.com/article/mg22630253.300-latest-numbers-show-at-least-5-metres-sealevel-rise-locked-in.html?utm_source=NSNS&utm_medium=SOC&utm_campaign=hoot&cmpid=SOC#.VZ94PpfYRkp
http://www.newscientist.com/article/mg22630253.300-latest-numbers-show-at-least-5-metres-sealevel-rise-locked-in.html?utm_source=NSNS&utm_medium=SOC&utm_campaign=hoot&cmpid=SOC#.VZ94PpfYRkp
http://www.newscientist.com/article/mg22630253.300-latest-numbers-show-at-least-5-metres-sealevel-rise-locked-in.html?utm_source=NSNS&utm_medium=SOC&utm_campaign=hoot&cmpid=SOC#.VZ94PpfYRkp
http://www.newscientist.com/article/mg22630253.300-latest-numbers-show-at-least-5-metres-sealevel-rise-locked-in.html?utm_source=NSNS&utm_medium=SOC&utm_campaign=hoot&cmpid=SOC#.VZ94PpfYRkp
http://www.straitstimes.com/world/united-states/warming-climate-will-displace-millions-in-coming-decades-world-bank?&utm_source=facebook&utm_medium=social-media&utm_campaign=addtoany
http://www.straitstimes.com/world/united-states/warming-climate-will-displace-millions-in-coming-decades-world-bank?&utm_source=facebook&utm_medium=social-media&utm_campaign=addtoany
http://www.straitstimes.com/world/united-states/warming-climate-will-displace-millions-in-coming-decades-world-bank?&utm_source=facebook&utm_medium=social-media&utm_campaign=addtoany
http://www.straitstimes.com/world/united-states/warming-climate-will-displace-millions-in-coming-decades-world-bank?&utm_source=facebook&utm_medium=social-media&utm_campaign=addtoany
https://www.nature.com/news/landmark-experiment-confirms-ocean-acidification-s-toll-on-great-barrier-reef-1.19410
https://www.nature.com/news/landmark-experiment-confirms-ocean-acidification-s-toll-on-great-barrier-reef-1.19410


                                                   

 

 being basic, would assist shell formation by neutralizing the 

carbonic acid. Volcanic ash, which is primarily powdered basalt, 

can also be used to improve soil quality, so scattering ñpowderedò 

basalt across farm fields could help remove the excess carbon 

dioxide from our troubled atmosphere. 

http://onlinelibrary.wiley.com/doi/10.1002/rog.20004/full 

         ñOur current anthropogenic carbon dump rate is about 33.4 

gigatons of CO2/year.  Each ton of powdered basalt can ñfixò 

about .2 tons of carbon (0.73 tons CO2), so weôll need to mine, 

grind, and disperse about 46 billion tons of basalt powder/yr to 

keep up with our current CO2 dump rate (about the total amount 

of sand & gravel now mined/yr). At 100 kWhr/ton, the power 

needed to convert that much rock to powder would require the 

electrical output of 500, 1 GWe nuclear reactors.  However, basalt 

contains many minerals, some of which might be harmful to sea 

life, so basalt might have to yield to lime, which is as natural as 

the organisms that incorporate it in their carbonate shells and 

skeletons. In any case, marine biologists should oversee these 

actions and the production of the materials. 

          ñFor this to work on land, fields should be warm, watered, 

tilled and biologically active. The worldôs 400 million acres of rice 

fields seem to fit that bill. Land currently devoted to corn and 

soybean production would probably also be suitable. 

          ñThis approach is more affordable than scenarios that 

invoke electrochemistry or the calcination of limestone.  In 

addition, it would appeal to countries that want to increase 

agricultural productivity.  

https://zenodo.org/record/12863/files/Gislason_et_al._GHGT-    

12_2.14.pdf 

 

 

http://onlinelibrary.wiley.com/doi/10.1002/rog.20004/full
https://zenodo.org/record/12863/files/Gislason_et_al._GHGT-
https://zenodo.org/record/12863/files/Gislason_et_al._GHGT-12_2.14.pdf
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3. ñPump water and CO2 from the air into the basalt that 

underlies huge areas of the globe. The volcanic basalt, being 

basic, will combine with the carbonic acid to LOCK UP the CO2.   

This is not the same as just pumping compressed CO2 down a   

hole and hoping it stays there. 

         ñIceland studies reveal that up to about 150 pounds of CO2 

can be stored in just one cubic meter of basalt, and if we could 

also apply this process to the basalt in ocean ridges, we could  

sequester the 5,000 Gigatons of CO2 created by burning all of 

the fossil fuel on Earth. If this were done worldwide, it could 

drastically shorten the timescale of carbon trapping. Instead of 

taking centuries, CO2-trapping via basalt carbonation could be 

completed within a few decades, but it will require huge amounts 

of carbon dioxide-free electrical power.ò  

  

  https://www.sciencedaily.com/releases/2016/11/161118105540.html           

 (Supercritical CO2 Reactivity with Basalts.) 

 
 

In 2017, scientists at Caltech and USC found a way to 

speed up part of the reaction that helps sequester CO2 as 

limestone in the ocean. By adding the enzyme carbonic 

anhydrase, the researchers made the sequestering process 

proceed 500 times faster, and in 2018, a new process for 

sequestering carbon dioxide in concrete was developed:    

https://www.sciencedaily.com/releases/2017/07/170717160045.html 

(Supercritical CO2 Reactivity with Basalts.) 

http://money.cnn.com/2018/06/12/technology/concrete-    

carboncure/index.html  

 

 

 

https://www.sciencedaily.com/releases/2016/11/1611181055
https://www.sciencedaily.com/releases/2016/11/1611181055
https://www.sciencedaily.com/releases/2017/07/170717160045.html
http://money.cnn.com/2018/06/12/technology/concrete-%20%20%20%20carboncure/index.html
http://money.cnn.com/2018/06/12/technology/concrete-%20%20%20%20carboncure/index.html


                                   

To summarize: Our planet's ocean life can sequester 

a billion tons of CO2 per year by making shells, skeletons, 

limestone, etc. However, the 1/3 of the 1.8 - 2 trillion tons 

that the ocean has already absorbed has already lowered 

ocean pH close to extinction levels for many organisms.                                

Ocean warming has worsened the threat, and 2050, 

not 2100, is the key oceanic end-of-life date ï and this 

doesnôt  include the warming  caused by  methane  released                                 

from thawing permafrost and sub-sea methane hydrates.   

Therefore, getting CO2 levels down to 350 is probably 

meaningless if we don't protect ocean chemistry.    

            More bad news: About 50 % of the Arcticôs shallow 

permafrost is predicted to thaw by 2100.  As it does, some of 

its 40 million gallons of previously immobilized, hazardous 

mercury will be released into the ocean and the atmosphere.  

            In addition, we must electrify cement making, which 

requires huge amounts of energy, by using electricity 

created with CO2-free nuclear power, then sequester the 

CO2 released during the process in basalt and use the lime 

to assist the ocean. 

https://www.npr.org/2018/06/15/619348584/as-nuclear-struggles-a-

new-generation-of-engineers-is-motivated-by-climate-change 

 

      https://www.reuters.com/investigates/section/ocean-shock/ 
 
ñEnvironmentalists and world leaders must accept nuclear 

power now to avoid catastrophic climate change." 
 Dr. James Hansen, former chief scientist at NASA  

 
Senator Cory Booker Compares Anti-Nuclear Democrats To 

Republican Climate Deniers 
 

https://www.huffpost.com/entry/cory-booker-
nuclear_n_5d8299bae4b0957256b0ad04 

 
 

https://www.npr.org/2018/06/15/619348584/as-nuclear-struggles-a-new-generation-of-engineers-is-motivated-by-climate-change
https://www.npr.org/2018/06/15/619348584/as-nuclear-struggles-a-new-generation-of-engineers-is-motivated-by-climate-change
https://www.reuters.com/investigates/section/ocean-shock/
https://www.huffpost.com/entry/cory-booker-nuclear_n_5d8299bae4b0957256b0ad04
https://www.huffpost.com/entry/cory-booker-nuclear_n_5d8299bae4b0957256b0ad04
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Ogallala Water Crisis    https://tinyurl.com/yd6vblfw 
 

New York Times ï Rising Seas - https://tinyurl.com/ybbuxnk2 

Scientific American, Feb 2019 Climate Forecast:                                 

World Is ñSleepwalking into Catastropheò 

World Bank; Warming climate will displace millions! 

https://tinyurl.com/ya8rhoe7 

 What we have been doing is like "taking a one-week fling, 

 and, in the process, contracting a horrible disease."  

Bill McKibben - but see page 190  

 

 

In 1942, the St Roch became the first vessel to transit the 

Northwest Passage from West to East. However, it took the small, 

shallow-draft vessel 2 years.  Ship travel through the Northwest 

Passage is now common. 

https://tinyurl.com/yd6vblfw
https://tinyurl.com/ya8rhoe7
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Dr. James Hansen, former chief climate scientist at NASA, now 

adjunct professor at Columbia University, is probably best known 

for bringing definitive evidence of global warming to Congress in 

testimony in 1988: 

 ñEnvironmentalists and world leaders must accept nuclear 

power now to avoid catastrophic climate changeéMass species 

extinction, extreme weather events, dry spells and fires are 

climate change impacts which are happening now. A warmer 

atmosphere and warmer oceans can lead to stronger storms,ò he 

explained. (Superstorm Sandy, for example, remained a hurricane 

all the way up the Eastern seaboard to New York because Atlantic 

waters were abnormally warm.) 

ñAmplifying impactsò and feedback loops will accelerate the 

changes, says Hansen. ñIt will happen faster than you think,ò he 

said. If major coastal cities become ñdysfunctionalò because of sea 

level rise, as he believes is possible, the global economy could be 

in peril of collapse.   

 

 

http://grist.org/article/a-climate-hero-the-early-years/
http://thinkprogress.org/climate/2013/10/28/2843871/superstorm-sandy-climate-change/
http://thinkprogress.org/climate/2013/10/28/2843871/superstorm-sandy-climate-change/
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Chapter 2 
 

 The Lie 
 
     ñNo science is immune to the infection of politics and 
 
          the corruption of power.ò  Jacob Bronowski 
 
 

In 1928, Hermann Muller, the originator of the Linear No 

Threshold (LNT) theory, exposed fruit flies to at least 2,750 

milliSieverts (mSv) of radiation in just 3 1/2 minutes, which, of 

course, caused mutations. (Radiation dose, which we measure 

in Sieverts, is the biologically effective energy transferred to 

body tissue by ionizing radiation.) 
 

Although the dose that Muller used was equivalent to 

receiving 1,000 mammograms in just 3.5 minutes, he called it a 

low dose, even though it is extremely high. (Even Japanese 

atomic bomb survivors didnôt receive such a large dose.) 
 

Muller then extrapolated his results down to ZERO mSv 

without testing low levels of radiation and continued to promote 

his theory into the fifties and sixties, perhaps because he 

wanted to heighten fear of fallout from testing nuclear bombs. 

Muller argued that there is no safe level for radiation and 

claimed that even tiny amounts of radiation are cumulative. 
 

Muller knew that his results were disputed, as did 

several of his colleagues, one being a meticulous researcher 

named Ernst Caspari, whose work Muller had repeatedly 

praised. (We learned all of this after Mullerôs correspondence 

became public late in the 20
th

 century.) 

Mullerôs  LNT  theory  wrongly  asserts  that, even at low 

dose rates over long times, the risk is proportionate to the dose. 

Also, our adaptive  response  mechanisms  were  unknown at 

that time.



      
 

In the fifties, no one knew that our cells routinely 

repair DNA damage, whether caused by radiation or 

oxidation, a normal body process, so we accepted Mullerôs 

theory. (DNA is ñshortò for deoxyribonucleic acid, a complex, 

spiral, chain-like molecule that contains our genetic codes.) 
 

Mullerôs theory is analogous to the earth-centered 

solar system that everyone ñknewò was true for thousands of 

years, and itôs regrettable that so many still believe it. From its 

beginning, the LNT theory was based on a fraud, and it has 

been perpetuated by anti-nuclear fearmongers. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
        Excerpt from Mullerôs Nobel acceptance speech. 

 

 

https://simple.wikipedia.org/wiki/Genetics
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So why wasnôt Muller truthful? During a radio interview 

on IEEE SPECTRUMôs ñTechwise Conversations,ò Dr. 

Calabrese explained it this way: 
 

ñErnst Caspari and Kurt Stern were colleagues, and 

Muller was a consultant to Stern. Muller provided the fruit fly 

strain that Stern and his coworkers used. Stern and Muller 

thought there was a linear dose-response relationship even at 

low dosesé. 
 

ñIn the chronic study, which was done far better in terms 

of research methodology than an earlier study, they found that 

the linear relationship was not supported, and what they 

observed would be supportive of a [safe] threshold dose-

response relationship. This created a conflictðnot for the actual 

researchers like Caspari - but for his boss, Kurt Stern, who tried 

to convince Caspari that his study didnôt support the linear 

model because his control group values were artificially high. 



 
  

òSo Casparié got lots of unpublished findings from Muller 

and put together a case that his boss was wrong. Ultimately, he 

got Stern to accept his findings that supported the threshold dose 

response. [Which actually meant that there was a threshold below 

which low levels of radiation were safe.] 
 

ñThey sent Caspariôs paper to Muller on Nov. 6, 1946. On 

Nov.12 he [Muller] wrote to Stern indicating that he went over the 

paper, and he saw that the results were contrary to what he 

thought would have happened, that he couldnôt challenge the 

paper because Caspari was an excellent researcher, that they 

needed to replicate this, and that this was a significant challenge 

to a linear dose response because this study was the best study 

to date, and it was looking at the lowest dose rate that had ever 

been used in such a study. 
 

ñA month later, Muller went to Stockholm to accept his 

Nobel Prize, and in his speech, he tells the scientists, dignitaries, 

pressé that one can no longer accept any consideration of a 

threshold model, that all you can really accept is the linear dose-

response model. éYet Muller had actually seen the results of a 

study that he was a consultant on, that was the best in showing no 

support for the linear model - but support for a [safe] threshold 

model. 
 

ñHe had the audacity to actually go in front of all these 

dignitaries and mislead the audience. He could have said, óThis is 

a critical area, and we need to do more research to try to figure 

this out.ô It would have been intellectually honest and the 

appropriate thing to say, but thatôs not what he says. He tries to 

actually mislead the audience by saying thereôs not even a remote 

possibility that this alternative exists, and yet he has seen it.ò          

http://tinyurl.com/4xqwzjc 

http://tinyurl.com/4xqwzjc
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Because Muller had also strongly (and appropriately) 

opposed the atmospheric testing of nuclear weapons, and 

because he wanted to persuade Congress and the American 

public to oppose the expansion of nuclear energy, he seems 

to have concluded that the end would justify his lie, even if it 

compromised his integrity. 

http://www.science20.com/news_articles/national_academy_sciences_
misled_world_when_adopting_radiation_exposure_guidelines-118411 
 

http://www.sciencedaily.com/releases/2011/09/110920163320. html  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See "US Risk Assessment Policy: A History of Deception" by Edward 
Calabrese (Univ. of Chicago Law Review Online, Vol. 79 [2017]  
https://tinyurl.com/ydhaewc9  
 
https://chicagounbound.uchicago.edu/cgi/viewcontent.cgi?referer=https
://www.google.com/&httpsredir=1&article=1001&context=uclrev_online  

 

In November, 2014, Dr. John Boice, president of the 

National Council on Radiation Protection, stated, òéthe 

reason they were concerned about the risk of radiation doses 

all the way to zero was because they used a theory [LNT] for 

genetic effects that assumed that even a single hit on a single 

cell could cause a mutation, and they did not believe there 

was any such thing as a beneficial mutation.ò 

  
 

http://www.science20.com/news_articles/national_academy_sciences_misled_world_when_adopting_radiation_exposure_guidelines-118411
http://www.science20.com/news_articles/national_academy_sciences_misled_world_when_adopting_radiation_exposure_guidelines-118411
http://www.science20.com/news_articles/national_academy_sciences_misled_world_when_adopting_radiation_exposure_guidelines-118411
http://www.science20.com/news_articles/national_academy_sciences_misled_world_when_adopting_radiation_exposure_guidelines-118411
http://www.sciencedaily.com/releases/2011/09/110920163320.htm
http://www.sciencedaily.com/releases/2011/09/110920163320.htm
https://tinyurl.com/ydhaewc9
https://chicagounbound.uchicago.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1001&context=uclrev_online
https://chicagounbound.uchicago.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1001&context=uclrev_online
http://www.ncrponline.org/Members/Bios/Boice_bio.html


When the LNT model was adopted by the National 

Academy of Sciences in 1956, its summary stated: "Even 

small amounts of radiation have the power to injure.ò The 

report, which was published in the New York Times, 

quickly inflated the fear of radiation, even at extremely low 

levels. 

 

However, ñde-classifiedò letters between some of the 

members of the National Academy of Science committee 

would indicate that the reason for adopting the LNT model 

was not that small amounts of radiation might be dangerous, 

but that Mullerôs deception (and possibly self-interest), had 

trumped science ï with one individual writing, 
 
           ñI have a hard time keeping a straight face when there 

is talk about genetic deaths and the dangers of irradiation. 

Let us be honestðwe are both interested in genetics 

research, and for the sake of it, we are willing to stretch a 

point when necessaryé the business of genetic effects of 

atomic energy has produced a public scare and a 

consequent  interest  in and  recognition of  importance  of  
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genetics. This is good, since it may lead to the government 

giving more money for genetic research.ò 

In 2015, while reading Dr. Siddhartha Mukherjeeôs The 

Emperor of All Maladies, a Pulitzer Prize winner about our long 

battle with cancer, I came upon the following passage: 
 
ñIn 1928, Dr. Hermann Muller, one of Thomas Morganôs 

students, discovered that X-rays could increase the rate of 

mutations in fruit flies...ò [Morgan, by studying an enormous 

number of fruit flies, had discovered that the altered genes and 

mutations could be carried from one generation to the next.] 
 

ñHad Morgan and Muller cooperated, they might have 

uncovered the link between mutations and malignancy. But they 

became bitter rivals.... Morgan refused to give Muller recognition 

for his theory of mutagenesis... 
 
ñMuller was sensitive and paranoid; he felt that Morgan had 

stolen his ideas and taken too much credit. In 1933, having 

moved his lab to Texas, Muller walked into a nearby woods and 

swallowed a roll of sleeping pills in an attempt at suicide. He 

survived, but was haunted by anxiety and depression.ò 
 
Knowing this, I wonder if Mullerôs need for recognition and 

his resentment of Morgan, who received the Nobel Prize for his 

work on fruit fly genetics in 1933, might have caused him to hide 

the work of Ernst Caspari and others because it would have 

jeopardized his ñfifteen minutes of fame.ò 

Muller received his Nobel Prize in 1946, but his deception 

has promoted the fear of all forms of radiation, however feeble. 

In addition, it has caused the deaths of millions and accelerated 

Climate Change by stunting the growth of CO2-free nuclear 

power, which has required us to burn huge amounts of polluting, 

health-damaging coal, oil and natural gas. 

                                                                                  

https://en.wikipedia.org/wiki/Siddhartha_Mukherjee


          Mullerôs claim that tiny amounts of radiation are 

cumulative is like arguing that 50 jumps off of a one-foot 

step will be is damaging as one jump from a 50-foot cliff.  

 

http://journals.sagepub.com/doi/pdf/10.1177/1559325818779651 
 

https://www.heartland.org/publications-resources/publications/low-
level-radiation-benefits-human-health 

 

https://www.21stcenturysciencetech.com/articles/nuclear.html 

 

http://radiationeffects.org/        http://www.x-lnt.org/ 
 

https://www.youtube.com/watch?v=xhkBLhw-8pk&feature=youtu.be 

 

http://atomicinsights.com/atomic-show-224-dr-john-boice-ncrp/ 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663584/   
 

Subjecting Radiologic Imaging to the Linear No-
Threshold Hypothesis: A Non Sequitur of Non-Trivial Proportion  
Journal of Nuclear Medicine 2017 

 
The BEIR VII Estimates of Low-Dose Radiation Health Risks Are 
Based on Faulty Assumptions and Data Analyses: A Call for 
Reassessment. -  Journal of Nuclear Medicine 2018   

 

    Pres. John F Kennedy 

          For the great enemy of the truth is often not 
the lie - deliberate, contrived, and dishonest ï but 
the myth - persistent, persuasive, and unrealistic. 

Too often we hold fast to the clichés of our 
forebears. We subject all facts to a prefabricated 
set of interpretations. We enjoy the comfort of 
opinion without the discomfort of thought. 

 
ñTo overturn orthodoxy is no easier in science than in          

philosophy or religionéò Ruth Hubbard 
 

            Due largely to LNT and ALARA, only a few, new nuclear 

power plants have been designed and built since the NRC was 

created. There are at least 1000 papers that prove LNT wrong ð

all of them ignored by NRC and EPA. On average the NRC 

creates one new regulation per day, and it can cost a billion dollars 

just to get approval for a test reactor of a new design.  

 

http://journals.sagepub.com/doi/pdf/10.1177/1559325818779651
https://www.heartland.org/publications-resources/publications/low-level-radiation-benefits-human-health
https://www.heartland.org/publications-resources/publications/low-level-radiation-benefits-human-health
https://www.21stcenturysciencetech.com/articles/nuclear.html
http://www.x-lnt.org/
https://www.youtube.com/watch?v=xhkBLhw-8pk&feature=youtu.be
https://www.youtube.com/watch?v=xhkBLhw-8pk&feature=youtu.be
http://atomicinsights.com/atomic-show-224-dr-john-boice-ncrp/
http://atomicinsights.com/atomic-show-224-dr-john-boice-ncrp/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663584/
https://www.ncbi.nlm.nih.gov/pubmed/27493264
https://www.ncbi.nlm.nih.gov/pubmed/27493264
https://www.ncbi.nlm.nih.gov/pubmed/29475999
https://www.ncbi.nlm.nih.gov/pubmed/29475999
https://www.ncbi.nlm.nih.gov/pubmed/29475999
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Chapter 3 
 

A Little Nuclear History 
 

Beer and bananas 
 

When Radiation Is Safe and When It Isnôt 
 

 
By 1969, the United States had built a new, super-safe, 

highly efficient Molten Salt Reactor (MSR). Fueled by 

uranium dissolved in a very hot, liquid salt, the MSR had 

performance and safety advantages over water-cooled, 

uranium-powered, solid-fuel Light Water Reactors (LWRs) 

ï hereafter also called ñconventionalò reactors.  (LWRs are 

cooled with normal (light) water, a term used to distinguish 

them from reactors that are cooled with ñheavyò water ï 

deuterium. LWRs use pellets that contain 3.5% to 4.% U-235, 

with the remainder being ñinactiveò U-238, but deuterium-

cooled reactors can utilize un-enriched U-238. (Most nuclear 

reactors in use today are LWRs.) 

Alvin Weinberg, the Director of Oak Ridge National 

Laboratories, proved the superiority of MSRs in hundreds of 

tests during 22,000 hours of operation, but due to the success 

of conventional reactors in Admiral Hyman Rickoverôs 

submarines, water-cooled reactors became the choice for 

commercial power production. Weinberg, who protested that 

MSRs were safer and more efficient, was fired, and the MSR 

program was terminated. 
 

There was a second reason: The Cold War was 

heating up, and the uranium-plutonium fuel cycle of LWRs 

could be adapted for making bombs, but making a weapon 

with MSR technology was more difficult and dangerous. 



   
 

The Atomic Energy Commission also knew that MSRs 

could generate abundant, low cost, 24/7 electricity while 

breeding their own fuel from U238 or thorium ï and that 

thorium would create less waste than conventional reactors. 
 

If we had switched to MSRs in the 60s instead of 

burning carbon, we would have eliminated much of the CO2 

that created Climate Change and reduced the toxic emissions 

that have caused medical expenses in the billions of dollars. 

                 From the April, 2013 Scientific American: 
 

ñDr. James Hansen, former head of the NASA Goddard 

Institute for Space Studies, has said that just our partial 

reliance on carbon-free nuclear power since 1971 has saved 

1.8 million lives that would have been lost due to fossil fuel 

pollution. By contrast, we assess that large-scale expansion 

of natural gas use would not mitigate the climate change 

problem and would cause more deaths than expansion of 

nuclear power.ò  

  Carbon-fueled power plants cause 30,000 premature  

U. S. deaths/year.  See Scientific American image on pg. 85. 
 

Because we rejected MSRs, almost all of the electricity 

we have generated with nuclear power has been produced by 

LWRs, which are high pressure, water-cooled reactors fueled 

with pellets that are about 4% U235, the isotope creates the 

heat, and 96% U238 just for dilution - a workable-but-complex 

process. Unfortunately, according to Michael Mayfield, head 

of the Office of Advanced Reactors at the Nuclear Regulatory 

Commission, the NRC is ñunfamiliar with most, new small-

reactor technology, [including MSRs] and has no proven 

process to certify one.ò  (2010)   THAT MUST CHANGE! 

http://climatecolab.org/web/guest/plans/-/plans/contestId/4/planId/15102
http://theenergycollective.com/ansorg/259541/nuclear-matin-e-james-hansen-nuclear-power
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In 2013, the U. S. Energy Information Administration 

predicted that world energy use will increase 56% by 2040. 

Unfortunately, most of that increase will come from burning 

carbon-based fuels, which will add even more CO2 to our 

already damaged biosphere. 

 

We must replace CO2-creating power plants with 
 

GREEN nuclear power plants! 
 

The largest obstacle to expanding nuclear power is the 

fear caused by misinformation about radiation safety, so letôs 

begin with a question intended for seniors like me: ñDo you still 

have your toes?ò 
 

This foolish sounding question refers to a machine that, 

during the thirties and forties, stood near the entrance of every 

up-to-date shoe store in America. Called the ADRIAN shoe-

fitting machine, it was ballyhooed as the perfect way to see if 

oneôs shoes fit properly. 
 



    
  

Attractive ads with photos of the marvelous machine 

proclaimed, ñNow, at last, you can be certain that your 

childrenôs foot health is not being jeopardized by improperly 

fitting shoes. If your children need new shoes, donôt buy their 

shoes blindly. Come in and try our new ADRIAN Fluoroscopic 

Shoe Fitting machine. Use the new, scientific method of shoe 

fitting that careful parents prefer.ò 
 

The customers, usually children, inserted their feet 

into an opening while their parents watched the image in two 

viewing ports. Unattended children would often repeatedly 

switch sides to watch their siblingsô toes wiggle. It was fun, 

and no-one gave a thought to X-ray exposure. 
 

But despite these fairly high exposures to unattended, 

children who frequently hopped onto the machine just for fun, 

no malignancies or other damage to the feet of foot-radiating 

junkies like me were ever reported. 
 

Now, as I travel the country with my presentations on 

nuclear power, ñrenewablesò and radiation safety, I always 

ask the seniors in my audiences, all of whom instantly 

recognize the machine, if they still have their toes. 
 

During 2016, I queried some 1,000 seniors, but I 

never found any evidence of damage. However, my tale of 

the shoe-fitting machine always brought laughter and an 

opportunity to talk about the Merchants of Fear whose hype 

created a new 20
th

 century word: radiophobia. 
 

                     Dr. Alex Cannara 
 
ñWeôve accepted for decades that millions of 

people are allowed to be killed by combustion 

pollution and mass-produced weapons. We've 

accepted for at least 100 years that the planet's 

climate and oceans can be allowed to be changed
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for the worse because of our love of combustion. 

We even accept poverty and all its ill effects, 

simply due to our general inaction. But the safest 

form of energy production, nuclear power, is 

foolishly married to fear of nuclear weapons.ò 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Radiation from nuclear power is just a tiny 
 

part of the 1% listed above as ñother.ò 

 

We are bathed in radiation for our entire lives ï 2/3 

from cosmic radiation and elements like radon, and the rest 

from elements within us plus from consumer products like 

smoke detectors and medical use. We all have some 4,400 

beta/gamma decays per second throughout our bodies for 

life, largely from Potassium-40 in foods like bananas and 

potato chips. (Living beside a nuclear power plant for a year is 

less ñdangerousò than eating bananas and chips  
 

 
"Fear and paranoia are the two most common 

 
forms of radiation sickness."  Mike Conley 



    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4036393/ 

http://www.gizmodo.com.au/2015/07/your-fear-of-radiation-is-irrational/ 

            Because radioactive elements are constantly decaying, 

our ancestral life forms thrived during times when radiation 

levels were far higher than they are today. As a consequence, 

they evolved some very effective ways to repair the damage to 

the DNA in our cells caused by radiation and oxidation, which is 

why we are told to favor anti-oxidants like grapes and greens. 

(DNA is ñshortò for deoxyribonucleic acid, a complex, spiral, 

chain-like molecule that contains our genetic codes.) 

           If you irradiate E. coli bacteria for many generations, the 

bacteria evolve amazing radiation resistance, surviving even 

huge doses of radiation.   
 

However, even the highest natural background radiation 

rate is insignificant compared to the damage caused by our 

internal chemistry. DNA bond breaks caused by oxidation and 

toxins occur more frequently than breaks caused by 

background radiation. Our bodies are actively repairing DNA 

damage every second of our lives. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4036393/
http://www.gizmodo.com.au/2015/07/your-fear-of-radiation-is-irrational/
http://www.gizmodo.com.au/2015/07/your-fear-of-radiation-is-irrational/
https://simple.wikipedia.org/wiki/Genetics
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If people understood that ñéwe have billions of cells 

that die every day and must be replaced, they will be better 

able to accept the fact that our bodies have efficient repair 

mechanisms that can handle low level radiationò. SCIENCE 

magazine, March, 2015. (Adults have about 37 trillion cells.) 

 

Nobel Prize Awarded to Lindahl, Modrich 
 

and Sancar for DNA Studies 
 

NYT 10-7-2015 
 

ñEach cell contains a coiled mass of DNA that carries 

the thousands of genetic instructions that we need to run our 

bodies. These strands of DNA undergo thousands of 

spontaneous changes every day, and DNA copying for cell 

division and multiplication, which happens in the body millions 

of times daily, also introduces defects. 
 

ñDNA can be damaged by ultraviolet light from the sun, 

industrial pollutants and natural toxins like cigarette smoke. 

What fights pandemonium are our DNA repair mechanisms. 
 

ñIn the 70s, Dr. Lindahl defied orthodoxy about DNA 

stability by discovering a molecular system that counteracts 

DNA collapse, and Dr. Sancar mapped out how cells repair 

DNA damage from UV light.  

ñPeople born with defects in this system, when 

exposed to sunlight, develop skin cancer, and Dr. Modrich 

showed how our cellular machinery repairs errors that arise 

during DNA replication, thereby reducing the frequency of 

error by about 1,000.ò 

 

http://youtu.be/UzXcq2h0VCk?t=7m10s 

http://youtu.be/UzXcq2h0VCk?t=7m10s


                                                       
  

All radioactive elements ñdecayò by emitting an alpha 

particle (a helium nucleus), a beta particle (an electron) or a 

gamma ray (pure energy), eventually becoming stable elements. 

An elementôs "half-life" is the time needed for ½ of the atoms in 

the ñparentò element to decay into a ñdaughterò isotope.  For the 

potassium-40 in our bananas and bodies, it is 1.2 billion years. For 

the Americium-241 in our smoke detectors, it's 432 years, and for 

Iodine-131, it's 8 days.    

Contrary to popular belief, elements with long half-lives 

decay so slowly that they present little risk, but those with short 

half-lives can be more hazardous. 
 

Radioactivity is measured by the number of decays per 

second. One decay per second is one Becquerel (Bq). One 

banana produces about 15 Bq from its potassium-40, but smoke 

detectors emit 30,000, so when nuclear power critics fuss about 

64,000 Bq entering the ocean at Fukushima, remember that 

64,000 Bq is equal to 14 seconds of potassium radiation activity 

that occurs inside our bodies every day. (The radioactivity of 

normal seawater is 12,000 Bq per cubic meter.) 
 

However, focusing on Becquerels without considering the 

energy absorbed by the body is pointless: You can throw a bullet 

or you can shoot one, but only one will cause harm. 
 

Fortunately, radiation is easy to detect. A single 

emission per second (1 Bq) will trigger a click in any decent 

detector, and an average adult emits 7,000 Bq, of which 4,400 

come from our Potassium-40, which ñclicksò 4,400 times per 

second for life.       
 
                                Dr. Timothy Maloney 
 

ñThe word óradioactivityô doesnôt account for the energy 

propelling the emissions, so quoting large Becquerel counts 

says nothing about risk. However, big numbers can frighten 
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 uninformed people, and in building their case against nuclear 

power, many environmentalists have been doing just that.ò 

https://www.patreon.com/posts/2901438?login=cann 

ara%40sbcglobal.net or tinyurl.com/q9d7neq. 

 

As noted earlier, radiation dose, which we measure 

in Sieverts, is the biologically effective energy transferred by 

radiation to tissue. For example, one mammogram equals 1 

to 2 milliSeiverts (mSv), and one dental X-ray (0.001 mSv) 

is nowhere near enough to cause concern. 
 

Letôs now consider the normal background radiation 

that accompanies us throughout our years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Natural ñbackgroundò radiation dose rates vary widely, 

averaging 1 mSv/year in Britain, 3 in the US, 7 in Finland, 10 

in Spain, 12 in Denver and up to 300 in Kerala, India and even 

higher on a number of ñradioactiveò beaches around the world 

that people flock to for health reasons.. Given these statistics, 

one might expect cancer rates in Finland and Spain to be 

higher than in Britain, but Britain has higher rates of cancer 

than both Spain and Finland despite LNT dogma. 

https://www.patreon.com/posts/2901438?login=cannara%40sbcglobal.net
https://www.patreon.com/posts/2901438?login=cannara%40sbcglobal.net
http://tinyurl.com/q9d7neq


     
 

Dose Rates and Health 
 

A massive, single, whole-body radiation dose, as at 

Hiroshima and Nagasaki, severely damages blood cell 

production and the digestive and nervous systems. 
 

A single 5,000 mSv dose is usually fatal, but if it is 

spread over a lifetime it is harmless because at low dose 

rates, damaged cells are repaired or replaced. (Consume a 

cup of salt in one sitting, and you will probably die, but do it 

over six months or more and it wonôt be a problem.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

             
             Why radiation is safe below 100 mSv/y. 

 

In 1945, the U. S. exploded two atomic bombs over 

Japan, killing 200,000 people. Since then, 93,000 survivors 

have been studied for health effects. In 55 years, 10,423 of 

those survivors died from cancer, which is just 573 (5%) more 

than the number of deaths expected by comparison with 

unexposed residents. 
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   However, according to Dr.  Shizuyo Sutou, òionizing 

radiation is not always hazardous, and low dose radiation 

sometimes stimulates our beneficial defense mechanisms.ò 

Hiroshima/Nagasaki survivor data since 1945 shows that, on 

average, lifespan was extended and cancer mortality was 

reduced.  https://tinyurl.com/y9f7qkqq  

In addition, no excess cancer deaths have been 

observed in those who received radiation doses below 100 

mSv. In fact, Japanese A-bomb survivors who received less 

than 100 mSv, have been outliving their unexposed peers. 
 
Subsequent studies by the United Nations Scientific 

Committee on the Effects of Atomic Radiation (UNSCEAR) 

have proved that below 100mSv, which is well above normal 

background radiation levels, it is not possible to find any 

cancer excesses.   

                  https://tinyurl.com/y5ecc7da 

 

 
 

https://tinyurl.com/y9f7qkqq
https://tinyurl.com/y5ecc7da


     

Chapter 4 
 

DNA and Hormesis  

When Low Level Radiation Can  

Be Good for You!   

Kerala 

 
Near the end of the 20th century, researchers at the 

Massachusetts Institute of Technology (MIT) discovered that 

DNA strands can break and repair about 10,000 times per day 

per cell, (This is not a typo!), and that a 100 mSv per year dose 

increases the number of breaks by only 12 per day. 
 

In addition, the majority of DNA breaks are caused by 

ionized oxygen atoms from the normal metabolism that 

constantly occurs within our cells. And because DNA is a 

double helix, the duplicate information in the other strand lets 

enzymes easily repair single strand breaks. In fact, our cells 

have been repairing DNA breaks since forever, and they have  

become extremely good at it. 

http://youtu.be/UzXcq2h0VCk?t=7m10s 
    

http://youtu.be/UzXcq2h0VCk?t=7m10s
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Adaptive response: 
 
          The Vaccination effect called Hormesis 
 
                  Dr. Alex Cannara explains it this way: 
 

ñRadiation from unstable isotopes is always decreasing. 

That's what the "half-life" for an isotope expresses. Going back 

in time is going back to much higher radiation environments -- 8 

times more for U-235 when photosynthesis began to make 

oxygen common in air, and oxidation made elements like 

Uranium soluble in water. Living things were, back then, even 

more intimately in contact with radioactive isotopes. 
 

ñSo how did life survive higher radiation, and how did it 

survive the increasing oxygen atmosphere, which corrodes life's 

hydrocarbons into CO2 and water? 
 

ñThe answer is simple: Nature evolved repair 

mechanisms. Each cell repairs proteins or digests badly 

malformed cells. Each cell repairs genetic material before it's 

copied for reproduction. 
 

ñA DNA or protein molecule, or one of the many repair 

molecules in our cells, doesnôt know if a bond has been broken 

by an oxidizing radical, an alpha particle, or a microbial 

secretion. Our cellular-repair systems have evolved to fix defects 

regardless of cause. Thus, Nature has, for billions of years, been 



  
 

able to deal with chemical and radiation threats. Today, chemical 

threats have increased because of industry, but radiation threats have 

decreased. 
 

ñTherefore, we should not be surprised by the absence of 

radiation deaths at Fukushima and the small death rates in and around 

Chernobyl.ò 
 

We have also learned that low dose irradiation of the torso is an 

effective treatment for malignant lymphomas. 
 

Fear of radon has been hyped by the EPAôs devotion to the 

LNT theory, and their efforts have greatly assisted those who sell and 

install radon-related equipment, whether needed or not. (Studies of 

every U S county have revealed that those with low levels of radon 

actually had higher levels of lung cancer than counties with higher levels 

ï where the incidence was lower!) 
 

  The EPA recommends radon remediation when 

radioactivity measures 4 picocuries per liter of air, but an average 

adult is naturally radioactive at about 200,000 pico-curies. If the 

EPA knows this, and they should, why are they concerned about 

   such low, natural radon levels? 

 
 
http://www2.lbl.gov/Science-Articles/Archive/radon 
 
 
https://www.epa.gov/sites/production/files/2015- 
 
05/documents/hmbuygud.pdf 
 
 
http://www.mn.uio.no/fysikk/tjenester/kunnskap/straling/radon-and- 
 
lung-cancer.pdf 
 
 

http://www.symmetrymagazine.org/article/this-radioactive-life 
 
 
http://www2.lbl.gov/Science-Articles/Archive/radon 

 
 

http://www2.lbl.gov/Science-Articles/Archive/radon
https://www.epa.gov/sites/production/files/2015-05/documents/hmbuygud.pdf
https://www.epa.gov/sites/production/files/2015-05/documents/hmbuygud.pdf
http://www.mn.uio.no/fysikk/tjenester/kunnskap/straling/radon-and-lung-cancer.pdf
http://www.mn.uio.no/fysikk/tjenester/kunnskap/straling/radon-and-lung-cancer.pdf
http://www.symmetrymagazine.org/article/this-radioactive-life
http://www2.lbl.gov/Science-Articles/Archive/radon
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            The SE states had the lowest radon levels, but high cancer rates. 
 
                



  
 

              Hormesis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Because of their daily exposure to low levels of 

radiation, which seems to stimulate the DNA repair system, 

nuclear power plant workers get 1/3 fewer cancers than 

other workers. They also lose fewer work days to accidents 

than office workers. 
 

Knowing this, it is not surprising that, when steel 

containing cobalt-60 was used to build Taiwan apartments, 

which exposed 8,000 people to an additional 400 mSv of 

radiation during some twenty years, cancer incidence was 

sharply down, not up 30% as LNT would have predicted. 

Instead, the residentsô adaptive response to low-

level radiation seems to have provided health benefits. The 

following chart reveals lower cancer rates for those who 

receive extra low-level radiation vs. those who only get 

background radiation. 
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In 2015, a study of bacteria grown at a dose rate 1/400 of 

normal background radiation yielded a reduction in growth, but when 

the cells were returned to normal background radiation levels, growth 

rates recovered. The conclusion: Insufficient radiation can yield harmful 

results. http://www.pbs.org/wgbh/nova/next/evolution/life-without-

radiation/ 

Therefore, it seems reasonable that radiation limits should be 

the same regardless of the source of the radiation. Nevertheless, 

nuclear plants are held to a standard 100 times higher than coal 

plants, which actually emit more radiation than nuclear power plants. 

Even granite buildings irradiate their occupants more than nuclear 

power plants. 
 

In 2004, the Radiation Research Society published The 

Mortality Experience amongst U. S. Nuclear Workers after Chronic 

Low-Dose Exposure to Ionizing Radiation: 
 
ñWorkers employed in fifteen utilities that generate nuclear power in 

the U. S. have been followed for up to 18 years between 1979 and 

1997. 
 
ñTheir cumulative dose from whole body radiation has been 

determined from records maintained by the facilities and by the 

Nuclear Regulatory Comm. and the Energy Department.  

 

http://www.pbs.org/wgbh/nova/next/evolution/life-without-radiation/
http://www.pbs.org/wgbh/nova/next/evolution/life-without-radiation/


                                            

Mortality in the cohort é has been analyzed with respect to 

individual radiation doses. The cohort displays a very substantial 

healthy worker effect, i.e. considerably lower cancer and non-cancer 

mortality than the general population.ò 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
          
 

      The red circle represents the dose to a tumor treated by radiotherapy; 
 

    The yellow area indicates a recoverable dose to normal tissue near the tumor; 
 

   The two green circles represent a dose with a 100% safety record; 
 

      The tiny black dot in the small green circles represents  

                the limit recommended by current regulations. 
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In Radiation and Health, Hendrickson and Maillie wrote 

ñéduring  radiation  therapy  for cancer,  weôve  learned  that 

chromosome damage to lymphocytes can be reduced by up to 

50% if a small dose is given to the cells a few hours before the 

larger ócancer-killingô dose is administered.ò  

www.world-nuclear.org/info/Safety-and-Security/Radiation-and-

Health/Nuclear-Radiation-and-Health-Effects/ 
 
 

http://go-nuclear.org/videos/item/441-positive-effects-of-low-

dose-radiation-jerry-cuttler-video 
 
 

https://www.youtube.com/watch?v=1rW-EwP-DNE 

 

Kerala 
 

In the southwest Indian state of Kerala, children under five 

have the lowest mortality rate in the country, and life expectancy 

is 74 despite background radiation rates that can range as high 

as 30 times the global average. (For the details, please visit 

http://bravenewclimate.com/2015/01/24/what-can-we-learn-from-

kerala/.) 
 

For thousands of years, Keralites have lived with radiation 

three times the level that caused the evacuation at Fukushima, 

where the limit was, on July, 2016, just 20 mSv. In contrast, some 

sections of Kerala experience 70 mSv, with a few areas 

measuring 500 - and many Keralites also eat food that is five 

times as radioactive as food in the United States. 
 

Despite these radiation levels, cancer incidence in Kerala 

is the same as the rate in greater India; which is about 1/2 that of 

Japanôs and less than a third of the rate in Australia. As the linked 

article says, ñCancer experts know a great deal about the drivers 

of these huge differences, and radiation isnôt on the list.ò 

http://www.world-nuclear.org/info/Safety-and-Security/Radiation-and-
http://www.world-nuclear.org/info/Safety-and-Security/Radiation-and-
http://www.world-nuclear.org/info/Safety-and-Security/Radiation-and-Health/Nuclear-Radiation-and-Health-Effects/
http://go-nuclear.org/videos/item/441-positive-effects-of-low-dose-
http://go-nuclear.org/videos/item/441-positive-effects-of-low-dose-
http://go-nuclear.org/videos/item/441-positive-effects-of-low-dose-radiation-jerry-cuttler-video
https://www.youtube.com/watch?v=1rW-EwP-DNE
http://bravenewclimate.com/2015/01/24/what-
http://bravenewclimate.com/2015/01/24/what-
http://bravenewclimate.com/2015/01/24/what-can-we-learn-from-kerala/


  
                                                      

 

In Kerala, scientists have been working with a genuinely 

low rate of radiation exposure that mirrors what would have been 

be the case in Fukushima if the Japanese officials hadnôt panicked 

and needlessly evacuated so many thousands of people. 
 

So, why did they? Partly from fear, but primarily because 

most radiation protection standards have been derived from LNT 

bias and studies of Japanese atomic bomb victims who received 

their dose in a very short time, and being bombed is very different 

from living for years with a slightly higher radiation level. 
 

Kerala also confirms our modern knowledge of DNA repair 

- namely that radiation damage is not cumulative at background 

dose rates up to 30 times normal, and that 70 mSv over a lifetime 

does nothing. In fact, the concepts of an ñannual doseò or a 

ñcumulative doseò are misleading. Instead, the best available 

evidence is that an annual exposure to 100 mSv is comparable to 

a dose of zero because it doesnôt exceed a personôs capacity for 

repair. 
 

In the past, when experts discussed these issues they 

couldnôt consider delivery rates or DNA repair because the power 

and mechanisms of DNA repair were not known until long after 

Mullerôs LNT theory became dogma. As a consequence, the 

suffering caused by this obsolete ñscienceò has been immense.  

(U K radiation expert Malcolm Grimston has characterized the 

Fukushima evacuation as being ñstark raving madò.) 
 

   When the Japanese Government finally lifted the 

evacuation orders on Minamisoma City in 2015 because the 

radiation level had dropped to 20 mSv, city officials predicted that 

80 percent of residents would not return because of their fear of 

radiation despite the fact that the most highly irradiated areas
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near the plant received only 1/5 of the lowest dose linked to a 

detectable increase in cancer. (At Guarapari beach in Brazil, 

residents often bury themselves in sand that yields 340 mSv 

without ill effect.) 
 

We should be concerned about genuinely dangerous 

isotopes, but we shouldnôt waste energy and money cleaning 

up minor radioactivity that doesnôt do anything - and that is 

exactly what we are doing in Japan. 
 

Despite our learning that our cells have amazing repair 

abilities, LNT advocates still create the radiophobia that 

caused the extreme evacuations at Fukushima and the flood 

of European abortions that followed Chernobyl. In my opinion, 

people who refuse to examine the evidence that negates this 

discredited illusion have abandoned their integrity. 
 

As others have noted, not knowing the truth doesnôt 

make us ignorant, but not wanting to know the truth most 

certainly will. 

LNT defects 
https://www.sciencedirect.com/science/article/pii/S000927971831
1013?dgcid=author 

https://www.sciencedirect.com/science/article/pii/S0009279718311013?dgcid=author
https://www.sciencedirect.com/science/article/pii/S0009279718311013?dgcid=author


 
  

Chapter 5 
 

   The Consequences of Overreaction 
 
                           Alarming ALARA 
 

ñLNT was pushed through the U.N. by Russia and China 

in the 1950s to stop Americaôs above-ground weapons testing. It 

worked, but it also caused a worldwide fear of radiation below 

levels that are dangerous, e.g., (0.1 Sv/yr). The radsafety people 

liked it because it seemed soé conservative. But it has become 

an ideology ñruled by hysteria and fueled by ignorance.ò  

Dr. Kathy Reichs. 
 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663584/  

 
 

 

Dr. Tim Maloney: ñAnyone living permanently in the green zone 

would only receive a dose rate equal to twice the rate in 

Colorado, where the cancer rate is less than the U S average. 

The dose rate in the dark red regions is 1/3 of the safety 

threshold set by the International Commission on System of 

Radiological Protection in 1934. Even by today's extreme 

standards, this level of exposure carries no known cancer risk.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663584/
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ñAnxious to impress, officials and reporters donned white 

suits and masks, which made good TV, but did nothing for 

the child who saw the school playground being dug up by 

workers who were afraid of an unseen evil called radiation. 

Unfortunately, most people see their fears confirmed as 

fact when workers and officials dress this way. An open-

necked shirt with rolled-up sleeves, a firm hand shake and 

a cup of tea would be a better way to reassure.ò 
  

Imagine the anxiety created by clueless officials 

who provided useless information, as when a school 

official warned parents that the radiation intensity was 0.14 

micro sieverts per hour, which was meaningless because 

the normal radiation level in some Japanese cities can be 

five times that high. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

In 2012, UNSCEAR stated, ñéno clinically 

observable effects have been reported and there is no 

evidence of acute radiation injury in any of the 20,115 

workers who participated in Tepcoôs efforts to mitigate the 

accident at the plant.ò 
 

                                                



 

           
   A year later, UNSCEAR added:  "Radiation exposure 
 
following the accident at Fukushima Daiichi did not cause any 
 
immediate health effects. It is unlikely [that there will be] any 
 
health effects among the general public and the vast majority of 
 
workers.ò 
 
www.unis.unvienna.org/unis/en/pressrels/2013/unisinf475.html 
 
http://www.aiva.ca/Dobrzynski_L_etal_Dose-esponse_2015.pdf 
 

 

And in an April, 2014 follow-up, UNSCEAR reported 

that, ñOverall, people in Fukushima are expected on average to 

receive less than 10 mSv due to the accident over their whole 

lifetime, compared with the 170 mSv lifetime dose from natural 

background radiation that most people in Japan typically 

receive.ò 
 

Finally, eighteen months later, UNSCEAR confirmed 

that none of the new information accumulated after the 2013 

report ñmaterially affected the main findings in, or challenged 

the major assumptions of, the 2013 report." However, despite 

these positive reports, as of November, 2016, most of the 

150,000 people who were forced to evacuate still lived in 

temporary housing. 

 

Jane Orient, who practices internal medicine agreed: 

ñThe number of radiation casualties from the meltdown of the 

Fukushima nuclear reactors stands at zero. In Fukushima 

Prefecture, the casualties from radiation terror number more 

than 1,600é The U.S. is vulnerable to the same radiation terror 

as occurred in Japan because of using the wrong dose-

response model, which is based on the linear no-threshold 

hypothesis (LNT), for assessing radiation health risks.ò 

http://www.unis.unvienna.org/unis/en/pressrels/2013/unisinf475.html
http://www.aiva.ca/Dobrzynski_L_etal_Dose-esponse_2015.pdf
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http://go-nuclear.org/radiation/item/891-fukushima-and-

radiation-as-a-terror-weapon-jane-orient 

 

The following is an excerpt from Whole-body Counter 

Surveys of over 2700 babies and small children in and around 

Fukushima Prefecture from 33 to 49 months after the 

Fukushima accident: 
 
ñThe BABYSCAN, a whole-body counter (WBC) for 

small children, was developed in 2013, and units 

have been installed at three hospitals in Fukushima 

Prefecture. Between December, 2013 and March, 

2015, 2702 children between the ages of 0 and 11 

have been scanned, and none had a detectable 

level of cesium-137.ò (The anti-nuclear crowd had 

been obsessing about exposure to cesium-137.) 

 

Positive reports like this rarely appear in our American 

press, which frustrates professionals like Leslie Corrice, a 

former nuclear power plant operator, environmental monitoring 

technician, health physics design engineer, public education 

coordinator and emergency planner who writes the informative 

and highly respected blog, The Hiroshima Syndrome. 

 

        In Radiation: The No-Safe-Level Myth, Corrice wrote,            

        ñAs long as the LNT theory is maintained, our fear 

of radiation will continue to damage the psyche of all 

humanity, restrict the therapeutic and healing effects of 

non-lethal doses of radiation, limit the growth of green 

nuclear energy, and needlessly prolong the burning of 

fossil fuels to produce electricity. 

http://go-nuclear.org/radiation/item/891-fukushima-and-radiation-as-a-terror-weapon-jane-orient
http://go-nuclear.org/radiation/item/891-fukushima-and-radiation-as-a-terror-weapon-jane-orient
http://go-nuclear.org/radiation/item/891-fukushima-and-radiation-as-a-terror-weapon-jane-orient


  
                            

ñIn 1987, when I was frustrated because it 

seemed like the major news outlets bent over 

backwards to broadcast negative nuclear reports while 

seemingly ignoring anything positive, a former Press 

manager with a major news outlet in Cleveland took 

me aside and gave me the facts of life. 
 

ñHe first explained that the Press is a money-

making venture. The ratings determine advertising 

income; the lifeblood of the business ï and the sure-

fire money-makers were war, presidential elections, 

natural disasters and airline crashes. 
 

ñTurning to Three Mile Island, he said the 

ratings sky-rocketed and stayed that way for the better 

part of two weeks. In the years that followed, the media 

found that negative reports caused an increase in 

ratings, and positive stuff didnôt. This trend slowly 

dwindled, but Chernobyl re-ignited the ratings impact of 

nuclear accident reporting and proved that 

broadcasting the negative was better for business.é 
 

ñHe added that the media might someday 

entirely ignore the positive and only report the negative 

in regard to nuclear energy, and he speculated that all 

it would take was one more accident. Unfortunately, he 

was right. Fukushima has pushed the worldôs Press 

into the journalistic dark side. My Fukushima Updates 

blog has lashed the Japanese Press and the worldôs 

news media outside Japan severely for primarily 

reporting the negativeé. A recent example concerns 

the child care thyroid study in Fukushima Prefecture 

during the past four years. 
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ñOn October 5, 2015, four PhDs in Japan alleged in 

the Tsuda Report that the Fukushima accident had 

spawned a thyroid cancer epidemic among the 

prefectureôs children, which contradicted the Fukushima 

Univ. Medical School, Japanese Research Center for 

Cancer Prevention and Screening, and National Cancer 

Center, which all found that the detected child thyroid pre-

cancerous anomalies in Fukushima Prefecture cannot be 

realistically linked to the accident. Regardless, the Tsuda 

Reportôs claim made major headlines in Japan, then 

spread to mainstream outlets outside Japan, including 

UPI and AP. 
 
ñHereôs the problem. In December 2013, a scientific 

report was published on a comparison of the rate of child 

thyroid, pre-cancerous anomalies in Fukushima 

Prefecture with the rates in three prefectures hundreds of 

kilometers distant: Aomori, Yamanashi and Nagasaki. 
 
ñThe Fukushima University medical team studying 

the issue had discovered that there was no prior data on 

child thyroid cancer rates in Japan, so there was nothing 

to compare the 2012 results to. 
 
ñBecause of the furor caused by the original 

release of their findings in 2012, the team decided to take 

matters into their own hands and offer free testing to 

volunteer families in the distant prefectures. Nearly 5,000 

parents took advantage of the opportunity and had their 

children screened. 

ñWhat was found was completely unexpected. The 

abnormality rates in Aomori, Yamanashi and Nagasaki 

Prefectures were actually higher than that discovered in  
d
                                                   



                                                   

                                                    

                                                      

 

Fukushima Prefecture, which conclusively indicated 

that the radiation from the Fukushima accident had 

no negative impact on the health of the thyroid 

glands in Fukushimaôs children. Just one Japanese 

Press outlet mentioned the 2013 discovery at the 

very end of an article about a few more children 

being found to have the anomalies in Fukushimaé. 
 

ñOn the other hand, when a maverick team 

of four Japanese with PhDs publish a highly 

questionable report - full of so many holes that it 

should be tossed into the trash ï alleging a severe 

cancer problem caused by the Fukushima accident, 

it gets major coverage inside Japan and significant 

coverage by the worldôs mainstream press! 
 

ñIt is important to emphasize that the Tsuda 

Report fails to acknowledge the fact that 

Prefectures unaffected by the Fukushima accident 

had the higher anomaly rates. (Which is why the 

Tsuda Report is worthy of the trash heap.) 
 

ñThe media might not make money off 

sharing the good news about Fukushima, but they 

are committing a moral crime against humanity by 

not doing it.ò 
 

http://www.thenewamerican.com/world-

news/asia/item/19253-fukushima-s-children-aren-t-dying 

 

Corriceôs dismay over the results of radiophobia are 

echoed by many professionals, one being Dr. Antone Brooks, 

who grew up in ñfallout-drenchedò St. George, Utah, which led

http://www.thenewamerican.com/world-news/asia/item/19253-
http://www.thenewamerican.com/world-news/asia/item/19253-
http://www.thenewamerican.com/world-news/asia/item/19253-%20%20fukushima-s-children-aren-t-dying
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 him to study radiation at Cornell University. For an excellent, 

short video of the conclusions he reached, please visit 

https://www.youtube.com/watch?v=C0_gMpsVB-k. 
 

Dr. Gunnar Walinder, an eminent Swedish radiation 

scientist, bluntly told UNSCEAR, ñI do not hesitate to say that 

the LNT is the greatest scientific scandal of the 20th Century.ò 

 

Alarming ALARA  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The belief that even tiny amounts of radiation can be 

lethal created ALARA ï As Low As Reasonably Achievable ï 

an anti-nuclear bias that has permeated our regulations for 

decades. However, ñreasonablyò is vague, and ñachievableò 

depends on technology, not health effects. 
 

For example, the World Health Organization has set a 

public exposure limit for tritium from nuclear power plants of 

0.1 mSv per year. Canadaôs reactors comply with this limit, but 

due to ALARA, our limit is 0.04 mSv per year. Why? Because 

it is achievable - not because it is necessary. 

Another example: Tritium (AKA hydrogen-3), is often used 

in watches and emergency exit signs, and it is also present in 

our food and water. Furthermore, its tiny nucleus emits a 

particle so slow that it canôt even penetrate skin. In comparison, 

https://www.youtube.com/watch?v=C0_gMpsVB-k



