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Marie Sklodowska-Curie 1867-1934
Physicist, chemist, radiologist
 = “Nothing in life is to be feared. It is to 
be understood.”

Charles Darwin 1809-1882
Naturalist, biologist, geologist, student 
of divinity

Florence Nightingale 1820-1910
Nurse and pioneering statistician
 = “How very little can be done under 
the spirit of fear”
 
Adam Smith 1723-1790
Economist and philosopher
 = “Science is the great antidote to the 
poison of enthusiasm and superstition” 
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1. What happened at Fukushima?

2. Why have there been zero casualties?

3. How dangerous is radiation?

4. Why are many frightened of nuclear power?
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Already within a few days....Position apparent within a few days.... 26 Mar 2011
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Oct 2011. Fukushima1 from 3 kms. Talks with doctors, teachers and 
community leaders (Minamisoma and Iitate)
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Food Regulation
July 2011. Less than 500 Bq/kg = 0.008 mSv per kg

A CT scan = 8 mSv = eating 8/0.008 = 1000 kg = 1 tonne in 3 months

PROTEST!!! April 2012. 100 Bq/kg, so CT scan = 5 tonnes in 3 months 

Water
April 2011. 11,500 tonnes release into sea, intentionally

100 times regulation limit and “Quite safe”. Both true!! 

2 CT scan equivalent to drinking a litre a day for 3 months.

Evacuation
Could have been 60 times less stringent

But PROTEST!!!
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3. How dangerous is radiation?

4. Why are many frightened of nuclear power?
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A typical stabilised system...

1.  stabilised up to a certain failure threshold
and 2.       needs a certain time for stabilisation to act
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How dangerous is radiation to life? All else follows

.

What is the effect of radiation on life?
Both data and understanding.

Risk assessment.
Public acceptance.
Safety regulations.
Working practices.

Waste. Costs.

    Terrorists. 
Rogue states.

 Dirty bomb threats.
Nuclear blackmail

First

Second

And finally
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A recent public poster
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A Positron Emission 
Tomography (PET) 
image  of a patient

(Oxford NHS Trust)
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Average UK background dose
2.4 mSv PER YEAR
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Crosses show the mortality of Chernobyl firefighters (curve is for rats). 
The numbers show the number who died/total in each dose range.

Above 4,000 mSv 27/42 died from Acute Radiation Syndrome (ARS)
in 2/3 weeks,  not cancer.
Below 4,000 mSv 1/195 died. 

ACUTE RADIATION SYNDROME THRESHOLD
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Radiation dose contours for an actual prostate cancer treatment plan.
Section of lower abdomen perpendicular to the spine. Rectum shown shaded.

Contours at 97, 90, 70, 50, 30% of peak dose

[From an image by kind permission of Medical Physics and 
Clinical Engineering, Oxford Radcliffe NHS Trust.]
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Total population 429000 100.00%
Known killed or died 1945-1950103000 24.01%
Lost or died 1945-1950 43000 10.02%
Survived to 1950 283000 65.97%
          for whom dose known 86955
Died of cancer 1950-2000 32057 7.47%

1865 0.44%
Died of radiation-induced 
cancer 1950-2000

     Early death

      Lost

    Cancer death 1950-2000

Radiation induced cancer 1950-2000

Survived 
to 1950
and did not
die of
cancer
before 2000

CANCER AND 
ACUTE RADIATION
Hiroshima and Nagasaki
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Dose range survivor solid cancer survivor deaths1950-2000 extra risk
mSv number actual expected per 1000

less than 5 38507 4270 4282 -2.0 to 1.4

5 to 100 29960 3387 3313 0.0 to 3.5

100 to 200 5949 732 691 3.5 to 12.5

200 to 500 6380 815 736 9 to 18

500 to 1000 3426 483 378 25 to 37

1000 to 2000 1764 326 191 63 to 83

above 2000 625 114 56 72 to 108

all 86611 10127 9647 5.0 to 5.2

Solid cancer deaths among Hiroshima and Nagasaki survivors, 
1950-2000, separated by dose range (Preston et al., 2004)

“expected” means the number of deaths predicted from those in other cities.
- Doses highlighted have risk compatible with zero, final column.
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CANCER AND CHRONIC RADIATION
luminous watches and dials painted with radium paint

Bone cancer usually 1/400.   Evidence for threshold: (Rowland 1997)
1339 painters with less than 10,000mGy, 0 cases [3 expected] 
191 painters with more than 10,000mGy, 46 cases. [<1 expected]
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Death of Dial painters associated with bone cancers (+) and otherwise (o), 
According to absorbed activity and year of entry. 
Dashed lines represent 1926 and the activity threshold for bone cancer 
3.7 Mbq, that is 1300 mGy per year, more than 100 mSv per month 
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Statistics, graphics and public persuasion by Florence Nightingale
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Monthly doses depicted as areas  

Tumour dose
FATAL

40,000 mSv a month

Tolerated dose 
20,000 mSv a month

A conservative safe dose (AHARS). Less than Dial Painter threshold.
100 mSv per month. [Also max 5000 mSv per lifetime, for the present]

Current public “safe” dose (ALARA). Small addition to natural Background
0.1 mSv per month, [or 1 mSv per yr] 

As High As Relatively Safe (AHARS)
would be a relaxation by about 1000 times over
As Low As Reasonably Achievable (ALARA) .
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1. What happened at Fukushima?

2. Why have there been zero casualties?

3. How dangerous is radiation?

4. Why are many frightened of nuclear power?
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?
Fear of radiation
Why?

Basis:
1. Fear of the aftermath of a nuclear holocaust. 
    An effective Cold War message that frightened everybody at the time.

2. Cannot feel nuclear radiation.
    - OK, get a detector, a smoke detector
    - Even better, the cells of your body can feel - repair the damage, too.

3. The international regulations (ICRP) designed to keep lid on public 
opinion by promising no more than background levels, 1 mSv per year. 
As Low As Reasonably Achievable (ALARA) 
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and who is to blame? a cycle of fear and ignorance

We want to be
 radiation free, 
tighter limits!

Ensure radiation 
As Low As Reasonably

Achievable

Politicians: 
We dont understand, get 

international expert 
opinion 

Democratic pressure
Vote, march, sit in,

demonstrate

International Commission
on Radiological Protection,

codify what they think 
the public want

Governments: 
we must protect our 

selves 
by accepting advice given

Extremely
cautious 
advice

Radiation “could”
exceed regulations

Extremely
cautious regulations

escalating costs
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Waste, including nuclear

Canister volumes showing weight of
waste per person per day (UK figures)

30 kg
CO2 waste

from fossil fuels

2 kg
biological

waste

1/4000 kg 
high level nuclear waste

CO2 and burning:  
direct into the air driving climate change.

Fire spread by contagion, 
a thermal chain reaction.

Many thousands of deaths a year

Faeces and disease:
direct into the environment (water).

Disease spread by contagion/infection, 
a biological chain reaction. Millions of deaths a year

Nuclear waste: solid, contained, recyclable, safe burial. 
No contagion without neutrons (in a working reactor). 

In 50 years 50 deaths  
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Some conclusions
- Relax safety levels by 1000 times, As High As Relatively Safe,  
   AHARS, no extra risk, major cost reduction 
       100mSv single acute dose, and
       100mSv/month protracted dose, and
        5000mSv whole-of-life

- Radiation is modest local danger, not a global threat like: 
        climate change, 
        political & economic instability,
        population,water and food    
- Education 
       to spread trust in science and trust in society
       to explain radiation in simple terms and remove stigma. 
- As with personal health
       use nuclear radiation for the benefit of all
       especially nuclear power for health of planet

books and downloads  www.radiationandreason.com 
student price here £10

       

 

http://www.radiationandreason.com/
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A plastic carrier bag giving simple accessible advice about personal responsibility for 
safety from ionising radiation (ultraviolet in sunshine). 
This advice engages with the enjoyment of life and common sense, 
not imposed safety regulations emanating from an international committee. 
Just the local pharmacy telling Mum and Dad -- what a breath of fresh air!



Some reviews

"If Professor Allison’s well-documented arguments are right his book gives us a 
little more hope of confronting the problems posed by both dwindling fossil 
fuel reserves and the release of their waste products." - Michael Frayn, 
playwright and author 

“Sensational” - Simon Jenkins, Guardian

"Why I'm becoming a pro-nuke nut.... The other scholar challenging my nuclear 
views is Wade Allison....(We must consider) nuclear energy, which just a few 
months ago I fervently opposed.”- John Horgan, Scientific American

"The most comprehensible book for those who are really interested in learning, 
without prejudice, the truth about ionizing radiation and human health" - Otto 
on Amazon.com

“Thank you for your excellent book. I studied a little physics in college many 
years ago and have sufficient knowledge to know when I am being conned. 
Your book strikes me as accurate and informative...  clearly a seminal 
work.... Again thank you for a tremendous contribution to a very difficult 
topic.”          Stephen Duval, a reader (from this Sunday's post bag)
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