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I am Dr Ian Fairlie, an independent Consultant on radioactivity in the environment. I 
was Secretariat of the Government’s Committee Examining the Radiation Risks of 
Internal Emitters (CERRIE) between 2000 and 2004. I’ve acted as Consultant to 
many Government committees, to radiation advisory bodies and to regulatory 
agencies, both here and abroad.  

Perhaps my unique claim to fame is that in the past I’ve worked on radiation issues 
both for UK Government regulators and for Greenpeace. I’m perhaps therefore able 
to see both sides of the radiation issue and give advice which reflects both views. 

My presentation is not concerned with the geology of west Cumbria, or with 
geological and technological barriers of proposed waste facilities. Instead I shall talk 
about radiation risks in general. 

I have been asked by a resident ratepayer in Cumbria, Mrs Anita Stirzaker, the 
following questions: 

a) whether new information has appeared in recent years about radiation risks; 
b) whether this information has a bearing on the Government’s intention to place 

a nuclear waste repository in Cumbria and  
c) whether Cumbrians should be concerned. 

The answer to all three questions is, in short, yes.  

I’m going to talk very briefly about results of recent cell studies, the results of recent 
epidemiology studies ie on human populations, and finally the risk model used by 
the ICRP. You need to look at each of these three matters to get some sort of handle 
on radiation risks. 

1. Cell Studies 

In recent years, several hundreds of cell and animal studies have shown disturbing 
new radiation hazards called “non-targetted” effects. These include radiation effects 
in nearby unirradiated cells and in cell progeny 20 to 30 generations later. 
 
The reason why these new effects are worrying is this. For decades, scientists had 
thought that radiation had only exerted its damaging effects on DNA and 
chromosomes. This theory gave strong backing to the level of current radiation risks 
established in 1976. However the new “non-targetted” effects do not do this; in fact 
we don’t really know how the new effects work. But the effects are real and occur at 
much lower levels of exposure, and are in addition to the old effects.  
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Indeed these non-targetted effects have resulted in a paradigm shift among many 
scientists, though apparently not among scientists in official advisory bodies.  
 
Here are the titles of just a few scientific articles which give a “paradigmatic” flavour 
of the changes occurring in scientists’ views. 
 
Baverstock K (2000) Radiation-induced genomic instability: a paradigm-breaking phenomenon and its 
relevance to environmentally induced cancer. Mutation Research 454 (2000) 89–109. 
 
Baverstock K and Belyakov OV (2005) Classical radiation biology, the bystander effect and paradigms: a reply. 
Hum Exp Toxicol 24(10):537–542. 
 
Bridges BA (2001) Radiation and germline mutation at repeat sequences: Are I in the middle of a paradigm 
shift? Radiat Res 156 (5 Pt 2):631-41. 
 
Hall EJ and Hei TK (2003) Genomic instability and bystander effects. Oncogene vol 22, pp 7032-7042. “Both 
genomic instability and the bystander effect are phenomena, discovered relatively recently, that result in a 
paradigm shift in our understanding of radiation biology.” 
 
Matsumoto H, Hamada N, Takahashi A, Kobayashi Y, Ohnishi T. (2007) Vanguards of paradigm shift in 
radiation biology: radiation-induced adaptive and bystander responses. J Radiat Res (Tokyo). 48(2):97-106. 
 
Morgan WF (2002) Genomic instability and bystander effects: a paradigm shift in radiation biology? Mil Med. 
167(2 Suppl): 44-5. 
 
Waldren CA (2004) Classical radiation biology dogma, bystander effects and paradigm shifts. Hum Exp Toxicol. 
23(2):95-100. 

So I conclude that the current ICRP risk regime is out of synch with the new cellular 
evidence on non-targetted effects. 

2. Epidemiology Studies 

This view is backed by several very recent epidemiology studies by bona-fide 
scientists which reveal worryingly increased radiation risks from the very low levels 
of radiation found in 

a) Medical exposures  
b) Chernobyl exposures 
c) Background radiation 
d) Exposures to people living near nuclear power stations. 

For example, the 2008 German Government’s KiKK study (famous in Europe but 
almost unknown here) found that infants living within 5 km of their nuclear plants ran 
a 2.2 fold higher risk of leukemia and a 1.6 fold higher risk of solid cancers.  

Remember that Seascale where child leukemias are still occurring is only 4 km from 
the Sellafield plant. Also recall that the solid cancers in KiKK were mostly embryonal 
– ie the babies were born with cancer tumours. 

In fact the KiKK study is one of the main reasons (along with the Fukushima 
disaster) why Germany is pulling out of nuclear power. And why every other 
European country, apart from the UK, has no plans for nuclear new build. 
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3. Poor ICRP risk model 

Finally, the ICRP risk model used to estimate the likely level of cancers from 
radiation exposures is very unsatisfactory. Current official risks are derived mainly 
from the Japanese survivors of the atomic bombs in 1945. However I and other 
scientists worry that these risk estimates are derived from a sudden external blast of 
high energy neutrons and gamma rays. The blasts lasted about ½ a second. 

Therefore they are not really applicable to the risks arising from environmental 
releases which result in chronic, slow, internal exposures to low-range beta radiation.  

Uncertainties in the official risk model also derive from the application of risks from a 
Japanese to a European population, from its application to adults only (i.e. excluding 
babies and infants), from its application of age and gender-averaged risks, and from 
the practice of arbitrarily halving risks by using an “effectiveness” factor.  

Cigarette Smoking 

In my view, with radiation risks, we are currently at the same situation where we 
were with cigarette smoking in the 1960s and 1970s. Then, information gradually 
came out that lung cancer was perhaps associated with smoking, initially with 
doctors. Then the epidemiology associations became wider and stronger. Finally, 
despite the massive efforts of the tobacco industry to refute the studies, the evidence 
was too robust to ignore. 

The main difference today is that the Government, the military nuclear weapons 
sector and the nuclear power industry are, together, apparently more powerful than 
the tobacco industry and apparently more able to avoid the preponderance of 
scientific evidence. 

Media Pundits 

I should like, briefly, to mention journalists such as George Monbiot and other non-
qualified people who have tried to downplay radiation risks as being exaggerated. 
These articles are written by media pundits with little or no understanding or 
education or experience in radiation and its risks. Often the only thing these people 
have going for them are ill-informed newspaper editors desperate for controversial 
articles and higher circulation figures.  

This was the subject of Ben Goldacre’s best-selling 2009 book “Bad Science”, in 
which he roundly criticised the many distorted and misleading science articles found 
in UK newspapers and media. These included radiation stories. 

Also in recent years, articles in the New Scientist and several BBC programmes 
have contained “bad science” on radiation risks. The BBC programmes have been 
censured by the BBC Board of Governors for being “unbalanced”. 
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Councillors should be guided by the best available evidence and not influenced by 
the junk science peddled by the media. 

Conclusions 

So what is the upshot? Essentially, that radiation is riskier than currently accepted, ie 
its risks are greater than the ICRP and official advisory bodies state they are.  

Just about every radiation scientist I know privately admits that the current ICRP risk 
of fatal cancer of 5% per sievert is an underestimate: some think perhaps 2 to 4 
times too low, some think perhaps more.  

However they do not say this in their published articles. But perhaps we should not 
be surprised. Most radiation scientists are paid, one way or another, by the 
Government and are polite, mild-mannered people. They are loathe to publish 
unwelcome conclusions about radiation risks in print, especially when their 
paymaster has made it clear that more nuclear power is firmly on the agenda. 

But even though they do not come right out and say it, radiation scientists have 
nevertheless published a great deal of evidence, as I have briefly discussed above, 
which leaves little to the imagination. This overwhelmingly shows that radiation is 
riskier than we once thought.  

In a nutshell, current ICRP radiation risks - which have not been changed since 1976 
- are much too low – and should be updated. 

Relevant to Cumbrians? 

I conclude by spelling out why the new scientific evidence on radiation risks is 
relevant to Cumbrian ratepayers and to their deliberations on whether to accept the 
Government’s proposed nuclear waste facility.  

If and when the safety case is made for the proposed facility, it will contain likely 
scenarios for the escape of radionuclides from the wastes and their return to the 
environment. (I’m keeping it simple here.) These will contain estimates of the likely 
levels of radiation doses to nearby Cumbrians. From these doses, fatal cancer risks 
will be derived from the currently-accepted, unsatisfactory, risk factors.  

As a result, the calculated risks are very likely to be underestimated, as I’ve 
discussed above. 
 
IAN FAIRLIE 


