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Another Redundant Armchair Critique (ANORAC) 
A Low Level Radiation Campaign review of  

The Other Report on Chernobyl (TORCH) 
 

April 15th 2006 
SUMMARY 
 TORCH 1 is a theoretical review of a small part of the evidence accrued in 
twenty years since the Chernobyl disaster. It reveals consistent bias in that it ignores 
or under-reports crucial developments in radio-biology and the estimation of risks. Its 
principal finding — that between 30,000 and 60,000 fatal cancers will eventually 
result from the fallout exposure — is far out of line with the reality already observed. 

 
THEORETICAL MODELLING VS. BODY COUNTING 
 In considering the long-term impact of the Chernobyl accident the crucial 
question is Can any health effects at all be discerned? Conventional risk estimates 
advised by the International Commission on Radiological Protection (ICRP) predict 
that the answer is No — even the maximum environmental doses are close to natural 
background radiation levels and the numbers of cancer deaths and genetic defects 
caused by those doses will be too small to be noticeable against the background of 
spontaneous disease rates. It must immediately be said that the ICRP's advice is based 
almost exclusively on extrapolation from the Japanese A-bomb data which inform 
exclusively on high dose, high dose-rate external irradiation risks. According to ICRP 
only cancer and genetic defects will arise from exposure, no "dose" of energy is too 
small to cause cancer, and the disease will be caused in strict proportion to the amount 
of energy imparted to body tissue by the radiation, (this is the Linear No-Threshold 
hypothesis).  
On the other hand is the new, emerging, orthodoxy that for internal contamination 
with many radionuclides, mainly of anthropogenic origin, the Japanese data are 
useless, that the concept of absorbed dose is virtually meaningless and that risks have 
been underestimated by factors of some hundreds or more.  
Bearing in mind that (as we shall discuss) even the ICRP has acknowledged that 
extrapolating the external irradiation paradigm to cover internal contamination is not 
valid, there are two ways to approach the question: theoretical modelling, or counting 
bodies. The TORCH authors opted for theoretical modelling. This is the basis for their 
estimate of between 30,000 and 60,000 fatal cancers as the principal health impact.  
We note the caveat (TORCH p. 15 para. 6):  

… our work has been inevitably limited by the difficulties in gaining 
access to, and translating, many scientific reports written in Ukrainian 
and Russian. These constraints inhibit a full understanding of the 
impacts of Chernobyl, and we draw attention to this difficulty and to 
the need for it to be tackled at an official level.  

Although there is evidence from outside the ex-Soviet Union, the body counting 
approach can only reasonably be adopted if it takes account of the experience of 
Russian, Belarussian and  Ukrainian researchers. CERRIE (the UK Government's 
Committee Examining Radiation Risks of Internal Emitters) is cited several times by 

                                                 
1 http://www.greens-efa.org/cms/default/rubrik/6/6270.greensefa_org@en.htm 
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the TORCH authors one of whom (Ian Fairlie) was a member of its secretariat, but they 
omit to mention that at the 3 day international workshop convened by CERRIE in 
Oxford in July 2003 two members of the Russian Academy drew attention to 
thousands of papers in Russian and called for CERRIE to recommend that the abstracts 
at least should be translated. CERRIE ignored this but in 2004 the Low Level Radiation 
Campaign (LLRC) summarised a  hundred papers and books. These are published in 
the CERRIE Minority Report 2 and on the LLRC web site 3.  
In the present review we shall contrast TORCH with a publication4 in which ECRR (the 
European Committee on Radiation Risk) has now collated a vast amount of hard 
evidence from Russia, Belarus and the Ukraine and translated it into English. This, we 
suggest, is the proper way to approach the quantification of risk from a reactor 
disaster. It also defines the field on which those who would draw salutary warnings 
from Chernobyl contend with those who believe the planet could absorb a Chernobyl-
type accident annually with no discernible impact on health. 
 
POLARISED VIEWS ON RADIATION RISKS 
 The rapid and unexpected increase in thyroid cancer (which at first was 
officially denied) was the first evidence that the ICRP position is wrong. TORCH 
discusses thyroid cancer but omits to observe explicitly that the large and early 
appearance of the disease challenges ICRP orthodoxy. This epitomises the report's 
inadequacy; despite its stated aim (p. 14 para. 2) of providing an impartial scientific 
examination it consistently under-reports and under-emphasises the true extent of the 
Polarised Views on Radiation Risks (p.16). Evidence for our assertion can be found 
throughout the report but for brevity we will confine our observations to the 
Introduction (the following observations follow the ordering of the Introduction).  
The second of TORCH's two aims (p. 14 para. 2) is to critically examine recent reports. 
There are three massive omissions: the 2003 Recommendations of the ECRR 5 which 
predict and explain the observed health effects of Chernobyl, and a response to the 
ECRR 2003 Recommendations by the French radioprotection institute IRSN6; IRSN 
essentially endorses the relevance and gravity of the ECRR's concerns about the 
theoretical basis of conventional radiation risk estimates. The Scientific Secretary of 
the ICRP has told us that ICRP has accordingly reopened its review of its own 
recommendations. The third omission is that TORCH does not state that CERRIE was set 
up by the British Government specifically to examine polarised views about the 
scientific basis of risks from incorporated radionuclides, nor does it mention that a 

                                                 
2 CERRIE MINORITY REPORT; Minority Report of the UK Department of Health / Department of 
Environment (DEFRA) Committee Examining Radiation Risks of Internal Emitters (CERRIE);  Sosiumi 
Press Aberystwyth. ISBN 0-9543081-1-5 
3 http://www.llrc.org/health/subtopic/russianrefs.htm 
4 ECRR Chernobyl 20 Years On: Health Effects of the Chernobyl Accident; European Committee on 
Radiation Risk Documents of the ECRR 2006 No1. Edited by C.C.Busby and A.V. Yablokov Published 
on behalf of the European Committee on Radiation Risk Comité Européen sur le Risque de 
l’Irradiation, Brussels by Green Audit, 2006. ISBN: 1-897761-25-2  
5 2003 Recommendations of the ECRR The Health Effects of Ionising Radiation Exposure at Low Doses 
and Low Dose Rates for Radiation Protection Purposes:  Regulators’ Edition  
Edited by Chris Busby with Rosalie Bertell, Inge Schmitz-Feuerhake, Molly Scott Cato and Alexei 
Yablokov Published on Behalf of the European Committee on Radiation Risk  
Comité Européen sur le Risque de l’Irradiation, Brussels  by Green Audit, 2003. ISBN: 1 897761 24 4 
6 see http://www.euradcom.org/2005/irsn.htm 
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Minority Report was published. This strongly suggests bias. In view of TORCH's 
authorship it cannot be dismissed as an oversight. 
 
"DOSE": THE CRUCIAL CONCEPT IN RADIATION PROTECTION 
 Risks are universally quantified in terms of dose, expressed as energy transfer 
per mass of tissue. The convention is to use an average over quite large masses of 
tissue. However, many forms of radioactivity cannot deliver their energy to large 
volumes (respirable particles of reactor fuel are an example relevant to the Chernobyl 
accident). All their energy is deposited over microscopically small distances; when 
they are inside the body a few cells receive all their "dose" while the remainder get 
none. In these circumstances averaging is invalid.  
In Appendix A we reproduce an excerpt from an ICRP consultation document which 
acknowledges the insecurity of the concept of dose, though ICRP immediately reassert 
their intention of using it.  
 

ABSORBED DOSE: UNCERTAIN, OR MEANINGLESS? 
 TORCH (p, 15 paragraph 10) goes to some lengths to explain uncertainties in 
estimates of internal radiation dose. TORCH relies heavily on the CERRIE Majority 
Report on this topic but the authors fail to quote the CERRIE finding that  

..... There are important concerns with respect to the heterogeneity 
of dose delivery within tissues and cells from short-range charged 
particle emissions, the extent to which current models adequately 
represent such interactions with biological targets, and the 
specification of target cells at risk. Indeed, the actual concepts of 
absorbed dose become questionable, and sometimes meaningless, 
when considering interactions at the cellular and molecular levels. 
(CERRIE Majority Report Chapter 2.1 paragraph 11).   

We have already pointed out Dr. Fairlie's necessary familiarity with the problems of 
dose; the other TORCH author must also be assumed to have an interest in this topic. 
The ECRR, IRSN, CERRIE and ICRP developments have all taken place since 1998, when 
he gave a presentation in the European Parliament 7 attacking the dose unit "Sievert" 
as unscientific. The recent developments intensify that critique yet the TORCH authors 
confine their discussion to relatively trivial differences over Dose and Dose Rate 
Effectiveness Factors (this is the origin of the two-fold difference between their upper 
and lower estimates of fatal cancer yield).  
TORCH's uncritical use of the concept of dose in its risk estimates is thus seriously out 
of touch with important developments. The failure to discuss or even acknowledge the 
existence of authoritative critiques of dose suggests bias.  

 
INFANT LEUKAEMIA 
 TORCH (p. 14 para. 5) states that the authors have relied mainly on scientific 
articles published in peer-reviewed journals. We do not criticise this here, although 
we share the reservations of many scientists about the reliability of peer review, but 

                                                 
7 Science and Technology Options Assessment (STOA) Workshop of the European 
Parliament held in Brussels, February 5th 1998. 
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TORCH has made at least one salient omission — a paper 8 on the sharp increase in 
infant leukaemia consistently reported in various studies by different researchers in 
several countries. This can not be one of the articles which the TORCH authors say may 
well have escaped [their] attention since the topic formed a substantial part of the 
deliberations of CERRIE; one of the TORCH authors was intimately involved in that 
Committee and was largely responsible for drafting its Majority Report. The logical 
inconsistencies of the CERRIE Majority Report's treatment of the infant leukaemia 
phenomenon are well documented 9. TORCH does mention infant leukaemia (p. 54 
para. 28) but gives a highly equivocal and inconclusive treatment which overlooks the 
inevitable implications of the findings, which are that the children in Greece, 
Germany, Belarus, Wales, England, Scotland and America who were in utero at the 
time their mothers were exposed to Chernobyl fallout are a cohort for whom no 
confounding cause of leukaemia has ever been suggested and that if it was the 
radiation that caused the observed rates of leukaemia it inevitably defines an error of 
around 800-fold in ICRP's estimates. The failure of TORCH to mention this suggests 
bias. 
 
It would be hard to over-emphasise the fact that it was the Busby/Scott-Cato paper, 
published in the peer-reviewed scientific literature, that informed a Resolution of the 
European Parliament in 2001 (see Appendix B). The Resolution called, among other 
things, for radiation risk agencies such as ICRP to review their risk estimates. Such a 
call would not be supported by a reading of TORCH, although in the intervening five 
years emerging epidemiological evidence and developments in radiation biology have 
served only to undermine confidence in the models.  
 
RADIATION AND RADIOACTIVITY  
 In light of what we have said about the authorship of the CERRIE Majority 
Report, the following observation by TORCH (p.15) may be seen as somewhat self 
serving:  

Perhaps the most recent and accessible introduction to 
radiation and radioactivity in English is the report of the UK 
Government’s Committee Examining the Radiation Risks of 
Internal Emitters (CERRIE, 2004) which can be downloaded 
from www.cerrie.org  

TORCH also directs readers to a reading list of the more critical articles and books for 
those interested in learning more about radiation.  This list reveals further bias. It 
does not include Busby's 1995 publication Wings of Death 10 which has been widely 
reviewed as an important and approachable primer not only on the conventional view 
of radiation risk but also on the challenges to the conventional view. The list contains 
no reference to ECRR's 2003 Recommendations nor the IRSN's appraisal of them. As 
previously mentioned, it omits the CERRIE Minority Report. However, it does contain 
far older titles, some of which are admittedly out of date and out of print.  The force 

                                                 
8 Busby, C. Scott Cato, M. 2000 Increases in Leukaemia in Infants in Wales and Scotland Following 
Chernobyl: Evidence for Errors in Statutory Risk Estimates. Energy and Environment Vol. 11 2000, 
No. 2 127-139 
9 see http://www.llrc.org/health/subtopic/chernobylinfants.htm or 
http://www.llrc.org/rat/subrat/rat61.pdf 
10 Wings of Death: Nuclear Pollution and Human Health Chris Busby Green Audit, Aberystwyth 1995 
ISBN: 1-897761-03-1 
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of the phrase the more critical articles and books in this context is therefore very 
questionable. 
 
UNCERTAINTY 

Under this heading TORCH discusses the highly contentious issue of the shape 
of the dose response curve. (Its Annex 6A, though referenced in this context, is not 
instructive.) Our main observation here is that TORCH altogether ignores the 
possibility that the dose response for internal radiation is biphasic. Biphasic in this 
context means that very tiny doses (as conventionally modelled) cause a discernible 
disease response; as doses increase there is a fall-off of response as sensitive cells are 
(presumably) killed rather than mutated. Above this cell killing region is a second 
increase in disease response as doses increase towards the high dose region. This 
biphasic dose response has been seen in numerous laboratory and epidemiological 
studies, including those of nuclear industry employees. 

There are good theoretical reasons for it; for example infant leukaemia — if a small 
dose induces a leukaemogenic response in the foetus but a larger dose kills the foetus, 
then the larger dose will inevitably produce a lower incidence of leukaemia in the 
surviving live births. This observation of decreasing incidence with increasing dose 
may lead to the simplistic conclusion that the leukaemia is not caused by (or, in the 
jargon, is not related to or could not be associated with) the radiation because the 
ICRP's Linear No-Threshold (LNT) hypothesis assumes disease will be proportional to 
doses. Nuclear apologists also rely on the other leg of LNT, according to which the 
doses were simply too small to cause the numbers of cases observed. They often 
deploy both arguments together.  
This is not a trivial point. Elevated rates at low doses and biphasic dose responses are 
fatal to the nuclear project and are a common theme in reports from the ex-Soviet 
Union territories affected by Chernobyl, e.g. 

As usual, registered changes are not linearly connected with the 
power of the absorbed dose. This underlines the difficulty of 
predicting radiation effects, especially at the low dose level.  

(Il’enko & Krapivko, 1994 11) 
 
In such a context TORCH's failure to mention biphasic dose response, which was 
extensively discussed in CERRIE, is a serious omission suggestive of bias. 
 

CANCER DEATHS: ESTIMATES vs. REALITY 
 The headline message to be drawn from TORCH is the prediction of 30,000 to 
60,000 cancer deaths. This should not be taken as a critique of conventional radiation 
risk models; it sits at the lower end of a range of opinion. Its relatively small 
divergence from the IAEA estimate arises from differing assumptions about the 
"source term" — the amount of radioactivity released from the accident, where the 
fallout was deposited and who is considered to be exposed to its effects. TORCH 
devotes a lot of space to discussing the source term.  
To put TORCH's estimate of fatal cancer yield figure into context, other estimates are 
for example Gofman's 970,500 fatal cancers worldwide from gamma irradiation from 

                                                 
11 in ECRR 2006 op. cit p. 91 



 - 6 - 

the Caesium137 alone 12; Bertell 13 gives between 800,000 and 1.8 million cancer 
deaths just in Europe — Bertell uses ICRP risks and calls her figure conservative.  
Looking at the real world, or rather a snapshot of it in the shape of a recent paper on 
cancer in Sweden 14, we can see how ridiculous the TORCH figure is. In a well 
constructed but conservative study (conservative because the control period was post-
accident and the control area was contaminated) Tondel found a 30% increase in 
cancer incidence in a population of 1.14 million people in 8 post-Chernobyl years up 
to 1996. The 30% excess represents 6723 additional cases. If we assume 33% 
mortality, this gives 2241 additional cancer deaths. 2241 deaths, whenever they occur, 
are nearly 4% of TORCH's upper estimate of 60,000. The victims, whenever they will 
die, were diagnosed in a population of only 1.14 million people in a mere 8 years. 
What of the rest of Europe? What of cancers diagnosed after 1996?  

Examining data concerning the consequences for public health … 
does not give cause for optimism: mortality and morbidity in the 
polluted territories will continue to grow. (Prof. A. V. Yablokov in 
ECRR 2006 p. 34) 

 
Interested readers might also consider a report expected from Greenpeace on 19th 
April. One of the Russian researchers involved tells us that their  

original estimation of the death toll only for contaminated territories, 
Ukraine and Belarus and European part Russia – about 300 000. 

 
It is inconceivable that 60,000 represents reality.  
 
NON-CANCER EFFECTS  
 The small amount of information TORCH offers on non-cancer effects is a 
reflection of its failure to look at the real world experience in Russia, Belarus and the 
Ukraine. In addition to the summaries on the LLRC web site we recommend ECRR 
Chernobyl 20 years after 15. Both reveal massive damage, described by one of the 
ECRR authors as: 

Intensification of many non-cancer illnesses as a result of damage to the 
immune system and deepening of genetic instability.  

Any attempt to summarise further would be fruitless to the point of 
blasphemy. However, in connection with observations on Mental health and psycho-
social effects (TORCH p. 59) we observe that some of the research included in the ECRR 
volume is on animals and plants, for example: 

In wild murine rodents increased frequencies of cytogenetic injuries in 
somatic and germ cells, as well as embryonal lethality, were shown to 
remain over the life spans of no less than 22 generations.  

                                                 
12 Radiation Induced Cancer from Low Dose Exposure: An Independent Analysis. Committee for 
Nuclear Responsibility 1990. 
13 in ECRR 2006 op. cit. 
14 Increase of regional total cancer incidence in north Sweden due to the Chernobyl accident? 
Martin Tondel, Peter Hjalmarsson, Lennart Hardell, Go¨ran Carlsson, Olav Axelson J Epidemiol 
Community Health 2004;58:1011–1016. doi: 10.1136/jech.2003.017988 
15 op. cit. (footnote 4) 
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After 20 generations of field voles from contaminated areas, an excess level 
of mutation process is taking place in somatic cells, despite an essential 
decrease of radiation exposure  

… late effects in plants could not be related to ‘radio-phobia’… 
 
 
IAEA VETO OVER RADIATION RESEARCH 

We endorse TORCH's criticism (pp. 73, 75) of the 1959 protocol whereby the IAEA may 
veto WHO proposals for research into the health impact of radiation. Given the IAEA's 
pro-nuclear constitution this is a long-running scandal.  

 

 

 

 

Recommendations 
TORCH was commissioned to inform Green / EFA Members of the European 
Parliament. In view of this our recommendations are addressed to MEPs.  

WE RECOMMEND that MEPs consult the European Committee on Radiation Risks on 
Chernobyl effects. 

WE RECOMMEND that MEPs interrogate IAEA, UNSCEAR, ICRP and the Group of 
Experts appointed under Article 31 of the EURATOM Treaty about how they responded 
to the Resolution of 3rd May 2001, especially bearing in mind its basis in the meta-
analysis of infant leukaemia post-Chernobyl. 

WE RECOMMEND that MEPs should call upon the European Commission to review the 
method of selecting members of the Group of Experts appointed under Article 31 of 
the EURATOM Treaty.  

WE RECOMMEND that MEPs should call upon the Commission to instruct the Group of 
Experts appointed under Article 31 to employ the weighting factors advised by the 
European Committee on Radiation Risk 16 to adjust estimates of risk associated with 
certain types of exposure. 

WE RECOMMEND that MEPs should call upon the World Health Organisation to 
repudiate the agreement under which they defer to the International Atomic Energy 
Agency in matters of research on health.  

 

 

 

 

 

                                                 
16 in ECRR 2003 op. cit. 



 - 8 - 

Appendix A: Extract from 2005 RECOMMENDATIONS OF THE 
INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION (a 
consultation draft which ICRP has reopened since publication of the IRSN review of the 
European Committee on Radiation Risk (ECRR) Recommendations.)  

(50) For radiations emitted by radionuclides residing within the organ or 
tissue, so-called internal emitters, the absorbed dose distribution in the 
organ depends on the penetration and range of the radiations and the 
homogeneity of the activity distribution within the organs or tissues. The 
absorbed dose distribution for radionuclides emitting alpha particles, soft 
beta particles, low-energy photons, and Auger electrons may be highly 
heterogeneous. This heterogeneity is especially significant if 
radionuclides emitting low -range radiation are deposited in particular 
parts of organs or tissues, e.g. plutonium on bone surface or radon 
daughters in bronchial mucosa and epithelia. In such situations the 
organ-averaged absorbed dose may not be a good dose quantity for 
estimating the stochastic damage. The applicability of the concept of 
average organ dose and effective dose may, therefore, need to be 
examined critically in such cases and sometimes empirical and pragmatic 
procedures must be applied. ICRP has developed dosimetric models for the 
lungs, the gastrointestinal tract and the skeleton that take account of the 
distribution of radionuclides and the location of sensitive cells in the 
calculation of average absorbed dose to these tissues. 
3.3.3. Radiation weighted dose and effective dose 
(51) The definition of the protection quantities is based on the mean 
absorbed dose … 

 
 
Appendix B 
European Parliament resolution May 3rd 2001 on the problem of nuclear safety fifteen 
years after the Chernobyl accident, and its health consequences.  
The entire Resolution is not reproduced here but it included the following:  

…Based on new scientific evidence suggesting doubts about aspects of the 
radiation risk model, particularly as regards the effects of the Chernobyl 
fall-out, requests the Commission to arrange an epidemiological study of 
the effects of Chernobyl throughout Europe as a whole; also calls on the 
IAEA and UNSCEAR, as well as the ICRP and Euratom, to re-examine the risk 
model; 

The reference to new scientific evidence suggesting doubts about aspects of the radiation risk 
model, particularly as regards the effects of the Chernobyl fall-out, is a  
reference to a meta analysis of the infant leukaemia increases published in the Journal Energy 
and Environment Increases in Leukaemia in Infants in Wales and Scotland Following 
Chernobyl: Evidence for Errors in Statutory Risk Estimates: Busby, C. Scott Cato, M. Energy 
and Environment Vol. 11 2000, No. 2 127-139. This paper was ignored by TORCH in its 
treatment of leukaemia. [The paper has now been updated and includes data from the 
Childhood Cancer Research Group. A paper was given to a recent conference in Berlin. 
Apply to LLRC for further information.] 
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