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Dear Sirs 
 
Response to Public Consultation on BEIS/MoD/HSE document: 
REVISED REQUIREMENTS FOR RADIOLOGICAL PROTECTION: Emergency 
preparedness and response, October 2017 
 
General Comments 
 
I endorse the Minister's sentiment that we must "ensure that our emergency management 
systems are sufficiently flexible to respond to very low probability events and events that 
develop in unexpected ways".  For too long there has been a tendency to avoid thinking too 
hard about how best to cope with a very severe nuclear accident, under the pretext that it has 
such a low probability of occurring.  Strangely, this mode of thinking seemed to persist even 
after the Chernobyl nuclear accident.  However the big nuclear accident at Fukushima Daiichi 
has enforced a serious contemplation of very large nuclear accidents that need to be planned 
for. 
 
I draw your attention to important, very recent research on big nuclear accidents carried out 
for the multi-university NREFS project (Managing Nuclear Risk Issues: Environmental, 
Financial and Safety) under the UK-India Civil Nuclear Power Collaboration.  The 10 closing 
papers will be published on-line on 20 November 2017 as a Special Issue of the IChemE 
journal, Process Safety and Environmental Protection, entitled "Coping with a Big Nuclear 
Accident".   A launch event will be held at the University of Bristol on the same date.  See 
https://www.eventbrite.co.uk/e/coping-with-a-big-nuclear-accident-tickets-38834588299 . 
 
The research shows that, while learning the lessons of Chernobyl and Fukushima is essential, 
it is very important not to draw the wrong lessons.  The mass evacuation after Chernobyl was 
an order of magnitude too large, and the application of a similar policy of mass population 
movement after Fukushima Daiichi led to tens of thousands of people abandoning their 
homes needlessly.  Mass relocation of people is very likely to be the wrong policy even when 
a reactor melts down and releases a substantial amount of radioactive fallout. 
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A general lesson from both Chernobyl and Fukushima Daiichi is that prescriptive exclusion 
zones and dose limits did not work well and did not lead to good decisions for the people they 
were supposed to protect.  (The NREFS study was, of course, retrospective, and so makes 
no attempt to apportion blame to the people taking the decisions at the time.) 
 
Detailed Comments 
 
Box 1: The following questions relate to some of the cost estimates in the Impact Assessment 
that accompanies this consultation document: 
Are you able to provide further information about current costs associated with radiological 
and nuclear emergency preparedness? In particular the costs of risk assessment, planning, 
costs of countermeasures and communicating to the public? 
Are you able to provide further information about future costs associated with radiological and 
nuclear emergency preparedness? In particular, information about the numbers of sites in 
scope of Option 1 or 2 and the costs of outline planning? 
Do you have any other comments on the assumptions or the cost estimates in the Impact 
Assessment? 
 
The glaring omission from the consultation is the lack of an assessment of the benefits that 
accrue from carrying out detailed planning and, at the same time, making clear to the general 
public the true size of the hazard following a big nuclear accident.  This is much less than just 
about everyone believes.  
 
We know that the cost of reacting in the way of the Japanese Government after Fukushima 
Daiichi would cost the UK hundreds of billions of pounds.  For example, the guidance of the 
French Nuclear Regulator, IRSN, published in 2014 and based on the sort of response that 
has been adopted so far to a nuclear meltdown and large release, is that the total cost of a 
"major" nuclear accident in France would be €450 billion (Methodology used in IRSN: nuclear 
accident cost estimates in France, Report: PRP-CRI/SESUC/2014-132).  
 
Based on the NREFS research, however, the cost of instituting sensible countermeasures 
after the accident is likely to be measured in billions of pounds only.  It should be emphasised, 
of course, that enacting the right level of countermeasures is dependent on keeping the public 
properly aware for the actual scale of the danger, almost certainly less than most currently 
believe. 
 
The very high French figure for cost after a big nuclear accident, likely to apply roughly to the 
UK if the Japanese precedent is followed, means that the benefit from acting in a sensible 
way is likely to be of the order of £400 bn.  Because the loss resulting from following current 
international practice is so high, enough to bankrupt the biggest companies, for example, 
ascribing a low probability of occurrence and taking the expected value is not a proper way of 
proceeding.  When losses threaten the existence of organisations, they are prepared to "pay 
over the odds" for insurance to remove the risk.  (This is, of course, how very large insurance 
companies do (mutually beneficial) business with smaller companies and individuals.) 
 
Box 2.  With regards to the transposition of the definitions of Emergency and Emergency 
Worker and the concept of reference levels into GB law, do you have any views or suggested 
improvements? If yes, please provide further detail. 
 
The levels of 20 to 100 mSv per year as residual dose rates or point doses are not out of line 
with the findings of NREFS.  But there is a strong need for flexibility here.  The amount of 
dose that it is tolerable is not an absolute biological parameter, but should be arrived at after 
considering the socio-economic context also.  The dose judged tolerable should represent the 
optimal trade-off between the cost (including disruption) of a countermeasure and the 
increase in life expectancy that it brings about.  This corresponds to what the ICRP denotes 
its "principle of optimization".  For example, the NREFS project found that the just tolerable 
dose to members of the public in the former USSR in the 12 months following the accident 
was 126 mSv.  Someone exposed to a post-accident dose trajectory over time with this dose 
in year 1 in the Soviet Union in 1986 would have lost 8.7 months of life expectancy.  The 
31,000 people who would have received this dose or more needed to be relocated.  This 
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number rose to 72,500 if the decision were taken to relocate the whole township or settlement 
when  5% of the inhabitants received this dose profile or higher. (The final total of people 
relocated after Chernobyl was, in actuality, 335,000, equivalent to the permanent evacuation 
of a city the size of Cardiff.) 
 
Meanwhile, the benefit from relocating members of the public after Fukushima Daiichi who 
would receive a dose of 51 mSv in year 1 (the highest public dose after the accident, which 
would have been received by the average inhabitant of Tomioka Town) was too small to 
justify evacuation for six years before the safe-return dose of 20 mSv per year was reached.  
The increase in life expectancy would be less than 3 months. 
 
The decay of the dose (internal and external) in the first half-dozen years after a big reactor 
accident is rapid and important.  The NREFS project employed the model produced by the 
Moscow Institute of  Biophysics (MIB) to calculate this.  A further requirement is the ability to 
translate a dose profile over 70 years or more into a loss of life expectancy for the population 
as a whole.  The CLEARE program used in the NREFS project has this capability. 
 
In summary, the 20 mSv and 100 mSv levels are likely to be close to reasonable brackets for 
tolerable dose rate/ point dose.  However, the less prescription the better, as the requirement 
is to find the true bio-socio-economic optimum, not an optimum point constrained artificially. 
 
Article 70 – provision of information to public likely to be affected 
 
The information and guidance on coping with a big nuclear accident needs to be made 
permanently available to the public. 
 
Radiation is one the great fears of the age, and a big nuclear accident is regarded as the 
most complete catastrophe imaginable.  This fear has been reinforced by the actions of the 
governments faced with dealing with the biggest nuclear accidents the world has 
experienced, namely the USSR and its successors and Japan. The hundreds of billions of 
pounds spent and the huge numbers of people relocated after each accident can only have 
confirmed that unrealistic view in the minds of their peoples.  In fact, as NREFS has shown, 
both governments over-reacted by a huge margin. 
 
A problem facing the UK as it plans its nuclear accident preparedness is that the precents are 
for mass evacuation precedents and this does not represent a sensible way of proceeding in 
the future.  It is essential, therefore, that reliable information is disseminated widely amongst 
the general public so that decision makers are not forced into making what are objectively 
poor decisions after a big nuclear accident, doing more harm than good. 
 
A further point arises as the result of developing technology.  It is now possible, using a 
mixture of fixed detectors and mobile, drone-mounted detectors, to map the radiation field at 
all times around a nuclear installation, in preparation for the optimal management of a nuclear 
emergency.  These readings could be made available to the public, as a matter of course, at 
all times together with the predictions of life expectancy loss from the radiation detected.   
 
Article 71 – provision of information to public actually affected 
 
The radiation readings and loss of life expectancy projections referred to above should remain 
available throughout the course of an accident.  Now the life expectancy losses over all time 
might rise to months or, in the most extreme cases, years (7,000 people of the 31,000 who 
needed to be relocated after Chernobyl would have lost more than 3 years' life expectancy if 
they had stayed in situ).  There are a number of points to be made here: 
  
i. readings available from an instrumentation system both before and after an accident are 
likely to foster the required trust of the people;  
ii. converting doses to losses in life expectancy has the supreme advantage that the latter are 
easily understood, in distinction to either readings in mSv or probability figure;  
and  
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iii. the calculated life expectancy losses, even if they were to predict that staying put for the 
next 70 years would cost the average person years of life, will be less alarming than 
ignorance of what is going on.   
 
The national RIMNET system is mentioned in the consultation document, but this has too 
coarse a grid to be useful for the role discussed above.  Site-specific systems for every 
reactor are needed, and need to be interfaced to a MIB-type decay predictor and a loss of life 
expectancy calculator. 
 
Box 3.  In relation to transposition of Article 97(2): 
Do you have any information about, or views on, the impact of the proposed changes? 
Are there any opportunities, as part of this modification of planning arrangements, to make 
detailed planning around sites less burdensome to operators or local authorities (while 
maintaining the standards of public protection)? 
 
Detailed planning and emergency execution may both be simplified by allowing for the use of 
computerised, on-line decision-support systems linked to better instrumentation, as discussed 
under the comments to Article 71.  This could provide a more realistic solution to a problem 
that is currently tackled using discrete planning zones, which can only hope to capture the 
most likely fallout modes and hence represent only a rough approximation to what is required. 
 
Note that exclusion zones did not produce good results at either Chernobyl or Fukushima 
Daiichi. 
 
Box 4.  Do you have views on the proposal to require coordinated planning between multiple 
dutyholders (where they are in close proximity)? Do you have suggestions for how it could 
work in practice? 
 
No comments at the present time. 
 
Box 5.  Do you have views on how the HIRE [Hazard Indentification and Risk Evaluation] 
process could be made more consistent and transparent (Article 98.1)?  [98(1) Member 
States shall ensure that emergency response plans are established in advance for the various 
types of emergencies identified by an assessment of potential emergency exposure 
situations.] 
 
The way to make the HIRE [Hazard Indentification and Risk Evaluation] process more 
consistent and transparent is to adopt the J-value Framework, which deals with harm to 
humans and the environment in a wholly objective way.  As part of the J-value process, 
radiation doses are translated into loss of life expectancy for people in the communities 
concerned.  These are then balanced against the cost of the safety measure that would 
eliminate the loss. 
 
NB.  The UK's standard method of valuing human life, the "value of a prevented fatality" has 
now been discredited, since it has been shown to have no evidential basis.   For a summary 
of the fundamental problems affecting the UK VPF, see Thomas, P. and Waddington, I., 
2017, "What is the value of life? A review of the value of a prevented fatality used by 
regulators and others in the UK", Nuclear Future, Volume 13, Issue 1, pages 32 – 39.  
Available at: http://www.bristol.ac.uk/cabot/news/2017/research-review-safety.html  and 
http://www.wcsim.co.uk/files/8314/8767/9271/What_is_the_Value_of_Life_-
_Published_pdf.pdf . 
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Box 6.  Do you have any views or suggested improvements on the proposed amendments to 
testing arrangements (Article 98.4)? [98(4) Member States shall ensure that emergency 
response plans are tested, reviewed and, as appropriate, revised at regular intervals, taking 
into account lessons learned from past emergency exposure situations and taking into 
account the results of the participation in emergency exercises at national and international 
level.] 
 
The radiation monitoring system, based on fixed and drone-mounted detectors as discussed 
under Article 70 above would need to be checked and calibrated on a regular basis. 
 
On Article 98.4, it is important that the UK should take advantage of the NREFS research it 
commissioned, under the UK-India Civil Nuclear Power Collaboration, into Chernobyl and 
Fukushima and more general hypothetical big nuclear accidents.  The closing results will be 
published on 20 November 2017. 
 
 
 
 
 
 
 
Philip Thomas 
Principal Investigator, NREFS  
[EPSRC grant reference: EP/K007580/1] 


