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Date:   25th November 2009                                                                                        No. 71   
 
Subject: Major nuclear issues in Scotland – nuclear power and cancer rates, 

climate change, opposing new nuclear build and the Trident system 
 

1.  Introduction 
 

This NFLA Policy Briefing provides members in Scotland with the presentations from the 
recent special seminar in Glasgow. The presentations were given to an October meeting 
of the NFLA Scotland Forum. The briefing is particularly concentrating on a presentation 
given by Dr Ian Fairlie around childhood cancer rates near nuclear sites, which is of 
national and international relevance to the NFLA and local authorities in general. 
 
The speakers included: 

• Dr Ian Fairlie, Consultant on Radiation in the Environment - Increased leukemias
near nuclear power stations. 

• Jan Willem Storm van Leeuwen, MSc, Independent civil nuclear consultant - Nuclear
power – the glossy pretender? 

• Pete Roche, NFLA Scotland Policy Advisor - A Nuclear Renaissance in England &
Wales: How should Scotland React? 

• John Ainslie, Scottish CND - Developments at Faslane and the implications for
Scotland. 

 
2. Increased leukaemia near nuclear power stations – the German KIKK report.  

Ian Fairlie, Consultant on Radiation in the Environment and CERRIE member 
 

2.1 Childhood Leukemias near UK nuclear facilities 
 
In the 1980s and 1990s, a number of statistical large increases of childhood leukemia was
found near the Dounreay, Windscale and AWE Burghfield nuclear sites. According to the
Government’s Committee on Medical Aspects of Radiation in the Environment (COMARE),
the cancer rates were not due to the proximity of radiation from the nuclear reactors as the
doses were too low - x 300 bq. As a result, the wider debate generally fizzled out as no-one
had either the scientific expertise or resources to challenge COMARE’s analysis.  
 
This lack of debate was compounded by the results of a legal case taken against BNFL on
the cancer rates - Reay v BNFL – at which the defendants lost and their case judged
unproven. 
 

  
 
In 2008, the KiKK report in Germany re-ignited the debate on childhood leukeand 
caused huge controversy in Germany. 
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2.2 The KIKK Report. 
 
In 2008 the German Government commissioned a major, large study on cancer rates 
within 5 kms of nuclear sites in comparison to the general public rate. The report was 
undertaken by respected German academics. 
 
The report is supported by research on leukemia in young children living in the vicinity 
of German nuclear power (Kaatsch P, et al 2008) and a case–control study on 
childhood cancer in the vicinity of nuclear power plants in Germany 1980–2003 (Spix C 
et al 2008) 

  
Although the report is almost unknown in the UK, COMARE have set up a sub-
committee to review the findings of the KIKK report for the UK. 
 
This should be a major issue for consideration in the UK Government’s current 
consultation on the ‘justification’ of new nuclear power stations, but it is not due 
to report till March 2010, after the official consultation. The NFLA have made this 
point to the Secretary of State for Energy and the Secretary of State for Health. 
The NFLA will be including findings from this study in its own submission to the 
consultation. 
 

 

German KIKK 
study – darker 
areas are higher 
childhood cancer 
rates and the 
locations of 
German nuclear 
reactors are 
noted.  
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The 2008 KiKK extensive study of cancer incidence near all 16 German nuclear 
reactors was commissioned by German Government to try and emphasize that there 
was no statistical link between cancers and proximity to nuclear sites. As the map 
above though indicates, the study found instead that there was a 2.2 times increase in 



child leukemias and a 1.6 times increase in child solid cancers of communities 
within 5kms of a German nuclear power station in comparison with the national statistic 
average. 
 
 This study has been formally accepted by the German Government. 
 

2.3 Other studies back up KIKK 
 
According to a report by Kaatsch et al (2008), the closer to a nuclear reactor a 
community is, the greater the risk of child leukemia. This graph shows that link:  

 
 
Possible causes include: 

• Confounders   X  Discounted 
• Coincidence    X  Discounted 
• Population mixing   X  Discounted 
• Exposure to chemicals  X Discounted 
• Exposure to viruses/fungi  X  Discounted 
• Exposure to radiation   ?  Probable 

 
 
The KiKK study though “said” radiation doses were too low to be the cause of the 
cancers. 
 

2.4 There are large uncertainties in estimated doses/risks near reactors 
  

  These include: 
• Environmental models (the behaviour of nuclides in environment) 
• Biokinetic models (the uptake and retention of nuclides in humans) 
• Dosimetric models (convert Bq to mGy: mSv) 
• Weighting factors (tissue WT and radiation W) 
• Apply a risk model (ICRP model from Japanese data) 
• Higher risk in infants 
• Higher risk from in utero exposures? 
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OFFICIAL DOSES/RISKS HAVE MANY UNCERTAINTIES - see the independent 
CERRIE (Committee Examining Radiation Risks of Internal Emitters) Report at: 
http://www.cerrie.org for further details. 

 
2.5 Uncertainty distributions in dose estimates 
 

The following scientific reports have considered uncertainties in dose nuclides for a 
number of radioactive elements: 
 
Reports  -  
Goossens LHJ, Harper FT, Harrison JD, Hora SC, Kraan BCP, Cooke RM (1998) 
Probabilistic Accident Consequence Uncertainty Analysis: 
sessment for Internal Dosimetry: Main Report. Prepared for U.S. Nuclear Regulatory 
Commission, Washington, DC 20555-0001, 
USA. And for Commission of the European Communities, DG XII and XI, B-I049 
Brussels Belgium. NUREG/CR-6571 EUR 16773. 
 

 Figures taken from such studies include: 

Nuclide Intake Organ 
U Range = (ratio of 

95th/percentiles 
Cs-137 (Caesium) ingestion red bone marrow 4 

I-131 (Iodine) ingestion Thyroid 9 
Sr-90 (Strontium) ingestion red bone marrow 240 

Pu-239 (Plutonium) ingestion red bone marrow 1,300 
Sr-90 (Strontium) ingestion Lungs 5,300 
Ce-144 (Cerium) ingestion red bone marrow 8,500 

Pu-239 (Plutonium) ingestion bone surface 20,000 
 

So, radiation exposures could be a cause for childhood cancers.  
 
2.6 KiKK: cancer increases are strongly associated with nuclear reactors 

• direct radiation from reactors?    X 
• electro-magnetic radiation from power lines? X 
• cooling tower emissions?     X 

 
So could it be due to reactor emissions and discharges? 
  

2.7 A possible biological mechanism to explain KiKK findings 
 
The episodic spikes in reactor releases could lead to high concentrations of radiation 
particularly affecting pregnant women. There could be large doses affecting  
embryos/foetuses and the resulting babies are born pre-leukaemic. After 1-2 years they 
then develop full leukemia. 
 

2.8 Leukemogenesis in Children (after Professor Roessig) 
 

 
1ST hit of radiation 2nd hit of radiation 
 
 
 
 
 
 

Bone Marrow Stem cell    Pre-leukemic clone Leukemic cell 
 

   In Utero    Birth    Post-Natal 
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1st Stage – Environmental Emissions 
 

• when nuclear reactors opened – there can be a large pulse of H-3, C-14, Kr-85 
 
Estimated tritium levels in Cow’s milk – example from Romania of radiation 
levels near a nuclear power station  
 
Source: (EU RODOS Model) OBT Bq/kg 
8TH Meeting of the IAFA (EMRAS) Tritium & C-14 Working Group May 30 – June 1, 
2007 – Budapest, Romania (www.nipne.ro/emras/) 

 

 
 
Embryos/fetuses: we don’t know: 

 
(a) Do they get radiation doses? 
(b) How radiosensitive are they, in relation to adults? 
(c) What are the risks from internal nuclides? 

 
The NFLA need to ask the UK Government for its estimate of doses/risks to 
embryos, and the uncertainties involved. 
 
Note: “We conclude that there is strong evidence that low dose irradiation of the foetus 
in utero, particularly in the last trimester, causes an increased risk of cancer in 
childhood.” 
Doll R and Wakeford R (1997) Risk of childhood cancer from fetal irradiation. Br J 
Radiol; 70: 130-9 

 
2.9 Is there increased child leukemias near UK nuclear power stations? 
 

Source: Bithell JF, Keegan TJ, Kroll ME, Murphy MF, Vincent TJ (2008) ‘Childhood 
leukaemia near British nuclear installations: methodological issues and recent results’. 
Radiation Protection Dosimetry. 132(2): 191-7. 

 

A186 (NB71) – NFLA Briefing No 71 – Nuclear issues in Scotland 5



This report said there was a 24% increase (O= 18; E =14.58) in child leukemias near 
UK power stations. It should be noted that this study omitted previous research on 
Sellafield-based leukemias. 

 
Is this statistically significant? 95% - No; 80% - Yes 
 
Bithell et al stated there was “no evidence” of a UK increase in childhood cancers.  
Fairlie and Körblein complained to the journal about this finding, and their paper was 
published in Radiation Protection Dosimetry 2009, published 7 October 2009, 
10.1093/rpd/ncp207 

 
Conclusion: 
We need to be guided by the better German KiKK study: not a weak, biased UK 
study. 
 

2.10 Main Radioactive Releases to Air from UK Nuclear Facilities 
 

• Tritium (radioactive water vapour) 
• Noble gases (mainly Krypton, Argon, Xenon) 
• Carbon-14 
• Iodine-131, iodine-129  
 

Tritium releases – an example from a Canadian Government study: 
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2.11 What is tritium? 
 

Tritium is the radioactive isotope of hydrogen that is mainly in the form 3H-O-H.  
Tritium occurs in radioactive water which is undetected by all our senses. 
 
Usual tritium properties include: 
 

• Extreme mobility + exchangeability 
• It sticks inside us, and gradually builds up 
• It is very short range, so damage depends on where it locates itself in the cell, 

e.g. close to DNA 
• Tritium is described as “weak”, but more dangerous than “strong” radiation 

emitters 
 

RESULT: Official models significantly underestimate its doses and its dangers 
 
Hazardous Properties of Tritium and Carbon –14 (after Dr Gerald Kirchner) 
include:  

 
Tritium = √ Carbon-14 = √ 
1.  Large releases to environment √ √ 
2.  Rapid nuclide transport and cycling in biosphere √√ 
3.  High solubility √ 
4.  Many environmental pathways to humans √√ 
5. Rapid molecular exchange rates (ie very fast intakes) √ 
6. High uptake to blood after intake √ 
7.  Organic binding in biota √√ 
8.  Long biological half-life in humans √√ 
9. Long radiological half-life √√ 
10.  Global distribution √√ 
11.  Long nuclide decay chains with radiotoxic daughters 
12.  High radiotoxicity (ie large dose coefficient) 
 
So a ‘Precautionary Principle’ should be used as there is: 

• Uncertainty – this is no excuse for inaction 
• If there is reasonable evidence, should take precautionary steps 
• E.g. should there be health warnings near reactors? 
• Whatever the explanation for KiKK findings, leukemia risk is still there. 

 
2.12 Recommendations 

 
This includes: 

• Further studies (EU wide)  
• Advise local people of risks 
• Health warnings near reactors 
• Rethink plans to build more reactors 
 
 

3. Nuclear power – The Glossy Pretender. Jan Willem Storm van Leeuwen,   
Independent civil nuclear consultant and IPCC member 
 

3.1 Two entities: Heat and Radioactivity 
 

A unique feature of a nuclear reactor is that the fission process simultaneously 
generates two entities: heat and radioactivity. It is both inextricable and irreversible. 
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The heat is, via steam rising, converted into electricity by a conventional steam turbine 
and generator. 



 
What happens with the radioactivity generated in the reactor? After more than 50 years 
of nuclear power, this is still a burning question. A question closely related to peace, 
societal stability and a mounting energy debt. 

 
3.2 Global implication of Nuclear Power 
 

The beauty of our planet is set by the biosphere; the thin shell around the earth that 
man can live in. 
 
The question at issue in this presentation - the role of nuclear power - should be viewed 
in a global perspective. Climate and energy security are global issues and nuclear 
activities may have impacts on global scale. 
 
All human activities start within the biosphere and come to an end within the same 
biosphere: every human activity is part of a closed loop. 
 
This implies that at the upstream side of the world economy all materials and nearly all 
traded energy needed to run the economic system are extracted from the biosphere. 
 
On the other side, the downstream side of the economy, all products and waste 
ultimately will end up in the biosphere. Unfortunately man has no waste bin available 
outside of the biosphere. 

 
3.3 The Nuclear Chain 

 
A nuclear reactor is not a stand-alone system. The nuclear fuel is not found in nature 
but has to be prepared from natural uranium. This diagram represents a simplified and 
idealised outline of the complete system of industrial processes needed to generate 
nuclear power. 
 
 
 
 
 
 
 
 
 
 
All activities occur within the biosphere, as pointed out before. We will return to this 
diagram later on. 
 
In the upstream processes – from ore to fuel – uranium is extracted from the earth’s 
crust and is processed into nuclear fuel elements. In addition the construction of the 
nuclear reactor and the power plant is an important part of the upstream processes. 
The downstream processes encompass all activities needed to safely handle the 
radioactive waste from the reactor. We will return to this issue later on.  
 
All components of the nuclear chain, except the fission process in the reactor, are 
essentially conventional industrial processes, consuming materials, electricity and fossil 
fuels. Consequently all processes of the nuclear chain, except the nuclear reactor itself, 
emit carbon dioxide CO2. It is not possible to generate useful energy from uranium 
without the consumption of fossil fuels and the emission of CO2, both in significant 
amounts. 
 
Jointly these processes and activities are called the nuclear chain, the most complex 
technical system ever designed by man. 
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3.4 Nuclear Complexity 
 

Two important consequences of the complexity are: 
 

• Nuclear power is inconvenient to policy makers and politicians 
• Costs and safety of nuclear power are practically uncontrollable 
• Advices to politicians on nuclear matters originate almost exclusively from 

institutions with vested interest in nuclear power, for example IAEA 
(International Atomic Energy Agency), WNA (World Nuclear Association), NEA 
(Nuclear Energy Agency), NEI (Nuclear Energy Institute), Areva, EdF (Electricité 
de France). 

 
3.5  Ore Quality 

 
The physical qualities of the known uranium ores of the world vary widely. The 
extraction of 1 kg of uranium from one type of rock may require 1000 times as more 
energy as from another type of rock. 

 
Uranium is almost exclusively mined for use as an energy source. The amount of useful 
energy, which can be generated from 1 kg of natural uranium, has a fixed value, within 
a small margin set by the nuclear reactor technology available. 

 
The energy quality of a given uranium ore is defined here as the potential energy 
content of one kilogram of uranium minus the energy required to extract that kg 
uranium from that ore. 

 
3.6 Uranium Resources and Energy quality 

 
The distribution of the energy quality of uranium resources of the world exhibits a 
similar statistical relationship as the distribution of the gold particles in a gold field. A 
single nugget of pound-size may be found and a few nuggets of gram size. Most gold 
will be present as tiny grains, and the smaller the grains, the more gold. Only a tiny 
fraction of the gold can be collected by simple means. The bulk of the gold present in 
the deposit has to be recovered by sophisticated processes, to separate the fine gold 
dust from its rock matrix. 

 
Similarly uranium resources of the highest energy quality are the most limited ones. 
The number of deposits and the cumulative uranium content of uranium resources 
increase with declining ore quality. This is a common geologic feature of all metal 
resources. 
 

3.7 Coal Equivalence 
 

At a grade of 200 grams of uranium per tonne rock, uranium ore has the same energy 
content as coal. That means that to feed a nuclear power plant with uranium from that 
ore as much ore has to be mined and processed as the amount of coal needed to 
produce an equal amount of electricity. This number results from simple maths. 

 
3.8 Nuclear Energy Resources Over Time 
 

Usually the mining industry mines the richest and easiest accessible ores first, for these 
offers the highest return on investments. If no new deposits are discovered of equal 
quality, the average ore quality will decline over time. This is exactly what is happening 
in the world uranium industry.  
 
The world average uranium ore quality likely will decline. In scenario 1 the world 
nuclear capacity remains at the current level, in scenario 2 the nuclear contribution to 
the world energy supply remains level. In scenario 2 the world nuclear capacity has to 
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grow with some 2.4% per annum. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3.9 Energy Cliff Over Time 
 
The recovery of energy per kg uranium rises exponentially with decreasing ore grade. 
Consequently the net energy from 1 kg uranium as found in the earth’s crust drops 
steeply with decreasing ore grade. This phenomenon is called the Energy Cliff. Beyond 
the Energy Cliff (corresponding with a certain ore grade) a uranium resource cannot be 
a net energy resource anymore, but becomes a net energy sink. 
 
The graphic below shows the net energy from the currently known uranium resources 
as a function of the time. World nuclear power will fall off the energy cliff within the 
lifetime of new nuclear build, if no new high-quality uranium resources are discovered. 

 
 
 

 
 
3.9 CO2 Trap 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Higher energy consumption per kg extracted uranium means higher consumption of 
fossil fuels and consequently to a higher specific CO2 emission (gram CO2 per kWh). 
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specific CO2 emission of nuclear power will rise sharply and surpass that of gas-fired 
power stations within the lifetime of new nuclear build.  
Suggestion: 
add graph of CO2 trap? CO2 is a hot item 
 

3.10 Nuclear’s Contribution to Global Energy Supply 
 
The nuclear contribution of the global energy supply was 2.1% in 2006 and is slightly 
lower today. Even if nuclear power would be carbon-free, which it is not, the mitigation 
of the CO2 emission could not be more than 2.1%. If the world nuclear capacity remains 
flat during the next decades, the nuclear share would decline to less than 1% by 2050, 
due to the increasing world energy demand. 
 
Besides, even a constant nuclear capacity would imply a massive construction 
programme, a nuclear renaissance, for the nearly the whole world nuclear fleet has to 
be replaced by new build by 2050. 

 
3.11 Outlook of uranium resources, the economic View 

 
The nuclear industry holds an economic point of view: 
 
The market price is the criterion of uranium mining. Higher prices will lead to more 
intensive exploration. More exploration will lead to more discoveries of new uranium 
deposits, that will be larger than the already known deposits. At higher price more and 
larger deposits are economically recoverable. Ergo: world uranium resources are 
practically inexhaustible. 

 
The nuclear industry flatly denies that the uranium supply could become a problem. 
They are right. Unfortunately not the uranium supply is at issue, but the net energy 
supply from uranium is. 

 
3.12 Outlook of uranium resources, the energy View 

 
Not the quantity nor the uranium price, but the energy quality of the uranium resources 
determines the energy potential of nuclear power. The E quality of uranium resources 
defines a uranium deposit being either a net energy source or a net energy sink. 
 
During the last two decades no new high-quality uranium resources of any significant 
size have been reported in the open literature. The chances of such discoveries in the 
future are utterly unknown. Besides the development of a large new mine may take at 
least 10 years. 
 
The known uranium resources recently added by the IAEA and OECD/NEA are the 
result of an economic reclassification of already known deposits. These added deposits 
are of significantly lower energy quality, than the previously published resources, due to 
greater depth, lower grade and less favourable mineralogy. 

 
3.13 What happens to the radioactivity? 

 
Nuclear power generates huge amounts of radioactivity, unavoidably and irrevocably. 
What happens to that radioactivity? 

 
Radioactivity is dangerous to life, especially human life. Radioactive substances in the 
human body may cause diseases, mutagenic effects, teratogenic effects, ultimately 
death. This is especially true of alpha-emitting radionuclides, which are very hazardous 
when ingested or inhaled - a few micrograms are lethal. Very little is known on the 
combination of biochemical behaviour and radioactive decay of many radionuclides, 
especially tritium (radioactive hydrogen) and carbon-14 (radioactive carbon). 
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3.14 Radioactive Waste is equivalent to 1000 Bomb Equivalents Per Reactor Per Year, 
(370000 Worldwide) 

 
Each nuclear reactor of 1 gigawatt produces each year the equivalent of roughly 1000 
exploded nuclear weapons (15 kt, Hiroshima bomb). A nuclear reactor produces 
relatively more long-lived dangerous alpha-emitting radionuclides than an exploding 
nuclear bomb. 
 
Today the world has some 370 gigawatt nuclear power, so about 370000 nuclear bomb 
equivalents are generated each year globally. Over the past decades of the nuclear 
era, some 2 million nuclear bomb-equivalents have cumulated. What happens to these 
amounts of radioactivity? 
 

3.15 Isolation 
 

The only way to get rid of the dangerous heritage of nuclear power is to store it in 
places which can be reasonably considered to remain isolated from our environment for 
the next 100,000 to a million years. Such a place is called a geological repository and is 
envisioned as a system of tunnels and caverns hundreds of metres deep in a 
geologically stable formation, for instance granite. No geological repository exists in  
the world today.  
 
The radioactive waste has to be packed in containers able to withstand contact with 
water for a very long time. In the presence of nuclear radiation this requirement entails 
a real challenge. In any case it should be guaranteed that the radionuclides could not 
reach the human environment for the next 100 thousands to million years, via ground 
water, when the waste containers go leaking their still deadly contents.  
 
The upstream part of the nuclear chain is comparable to cooking a meal. 
 
Consuming the meal, that is consuming the produced electricity, is well known to most.  
 
The third part of the sequence: the downstream processes, or, in everyday words: 
washing the dishes. 

 
The dishes of more than 50 years of consuming the meals of nuclear power turn out to 
be piling up in the kitchen and dining room, our living environment. No dishes from the 
nuclear feast have been washed, up until today.  
 
All radioactivity ever produced by military and civil nuclear power has accumulated in 
cooling ponds and other non-permanent storage facilities. Unsafe locations, more or 
less vulnerable to accidents, terrorism and other exceedingly unpleasant events. 

 
3.16 The paradigm barrier 

 
The barrier that obviously prevents us to tackle the hazards left from the nuclear meal 
is, though technically demanding, a paradigmatic barrier. The main elements of that 
paradigm are: 

 
• Short-term profit seeking  
• Après nous le déluge attitude. 

 
3.17 2 Options 
 

We have just two options to choose between: 
Scenario 1 - 
Keeping our countries habitable. We take our responsibility and clean up the mess we 
made. 
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Scenario 2 - 
Après nous le déluge. In other words: waiting for disaster. A disaster certainly will 
happen someday somewhere, if we persist in our current paradigm. 

 
  There is nothing like a middle course or compromise. 
 

3.18 Après nous le déluge  
 

All man-made structures deteriorate, whatever they are made from. In the ‘Après nous 
le déluge’ scenario, without investments of effort and work, materials will deteriorate 
and structures will decay. 

 
If we postpone the necessary actions long enough, we can be sure that most of the  
millions of bomb equivalents of radioactivity present in temporary storage facilities will 
disperse into the biosphere. The laws of nature are relentless. 

 
3.19 Dispersion of Radioactivity 
 

Common practice is that spent fuel is stored at the reactor site in cooling ponds. At 
most nuclear power plants the spent fuel of 10, 20 or more operating years are stored 
in this way. Consequently the storage ponds may contain thousands of nuclear bomb 
equivalents of radioactivity. A part of Europe’s nuclear power plants send their spent 
fuel to reprocessing plants, to separate the plutonium and the non-fissioned uranium 
from the fission products.  
 
Actually, reprocessing plants might be the most dangerous places, for they contain tens 
of thousands nuclear bomb equivalents of radioactivity. 

 
If the cooling of the ponds or storage tanks fails during a critical period, they will start 
boiling dry and the hot spent fuel will start reacting with the remaining water, generating 
large amounts of hydrogen. A similar explosion as at Chernobyl might result. The 
consequences of such an explosion may dull those of Chernobyl, due to a much larger 
radioactive inventory.  
 
A cooling incident could be initiated by human factors, by failing maintenance and 
quality control, by an accident, armed conflict, air crash, or by terrorism. 

 
What kind of disasters could we expect if something goes awfully wrong? 
We have empirical data available on the inadvertent and uncontrolled discharge of 
large quantities of man-made radioactivity from one source. This map shows how far 
the dispersion from one source can go. Here is plotted the deposition of caesium-137 
after the Chernobyl explosion in 1986. The darkest coloured areas on the map are 
inhabitable for centuries or millennia to come. 

 
A Chernobyl-like explosion at Sellafield or La Hague, which is potentially possible, will 
dwarf the consequences of the Chernobyl disaster. 
 

3.20 Energy Debt and CO2 Debt 
 

Nuclear delivers energy on credit. The downstream part of the nuclear process chain, 
‘washing the dishes’, is not paid for. In this respect there is a striking similarity of 
nuclear power and the current credit crisis. 
 
Privatisation of the profits, socialisation of the costs. 
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Our generation, our children and grandchildren are burdened by a huge energy debt. 
The effort, the amounts of materials and energy needed to cope with the dangerous 
radioactive heritage will rise by time, not decrease. Economic concepts are invalid in 
this respect. Energy debt cannot be discounted nor written off as uncollectable. 



The activities of the downstream processes are common industrial processes, emitting 
CO2 and other pollutants. So the energy debt corresponds also with a CO2 debt. 
 
The energy debt may amount to about the same quantity of energy and materials used 
in the upstream processes and construction of the nuclear power plant combined. 

 
3.21 Monetary Debt and the NDA 

 
Physical conceptions such as the energy debt may sound a bit unfamiliar to you. 
Numbers with monetary units, like euros or British pounds, may prove better digestable 
to you. 
 
The first cost estimates of the cleanup and decommissioning of the reprocessing plant 
at Sellafield amount to 50-100 billion pounds, according to the Nuclear 
Decommissioning Authority (NDA). Cleanup and decommissioning of one nuclear 
power plant is roughly estimated at 4-8 billion British pounds, about 100-200% of the 
construction cost. 
The cleanup and decommissioning of 10-20 closed down nuclear plants will cost as 
much as the entire Apollo project with the successful landings of six crews on the Moon 
 
These first cost estimates are almost certainly low. Besides, the construction of and 
storage of the radioactive waste in a geologic repository are not included in the cost 
estimates. 

 
3.22  Do we need nuclear power? 
 

Electricity constitutes about 20% of the total energy consumption in our countries. If 
nuclear supplies roughly 20% of the electricity in the UK, then the nuclear contribution 
to the total energy demand is some 4% (globally 2%).. 
 
What about the other 96% of the energy demand? 

 
3.23 Conclusion – we don’t need nuclear power 
 

We don’t need nuclear power,  
• Not for climate change mitigation 
• Not for energy security 
• Not for geopolitical stability 
 

3.24 Renewable Energy 
 

The only way to a genuinely sustainable and climate-friendly energy supply is large-
scale implementation of renewable energy sources. Advantageous features of 
renewables (photovoltaic, solar thermal, wind, geothermal, hydro) are: 
 

• Free energy 
• Constant supply: renewables are ever flowing energy sources 
• Constant quality, setting aside the short-period and predictable fluctuations of 

wind and solar radiation, which can be compensated by technical means, such 
as smart grids and hydrogen storage. 

• Free accessible to everyone. This would enable the large powers of the world, 
for example the USA, India, and China, but also the Middle East and Australia, 
to become energy-independent. In my view this will strengthen substantially the 
geopolitical stability. 

• No debts: nor energy debt, nor CO2 debt, nor monetary debt. All costs are paid 
for at the start of a renewable project. 

• Renewables are abundant available, although some countries of the world may 
not be able to become fully energy-independent 
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As an example: An area of 500 000 km2 covered by solar photovoltaic cells, that is one 
quarter of the area on earth occupied by buildings and roads, would generate enough 
useful energy to meet the whole world energy demand. Of course, in practice a mix of 
renewable energy sources would be applied, not only PV (photovoltaic). This example 
is just meant to show the potential of solar energy. 
 
The technology is on the shelf, with a considerable potential of efficiency improvement 
and growth. 
 

3.25 A New Paradigm 
 

The transition to a sustainable energy supply and energy independency is possible if 
we succeed in shifting our way of thinking, our paradigm. 
 
Short-term economic conceptions may prove useful in the business domain. The 
transition to a sustainable future belongs to another domain, with a long time horizon, in 
which physical laws and notions are playing a emphatically part.  
 
The main challenge facing us for a sustainable development may be defining the 
boundaries of both domains, to merge both domains and to implement the insights in a 
new energy policy. 

 
4. A Nuclear Renaissance in England & Wales: How should Scotland React? 

Pete Roche, NFLA Scotland Policy Advisor 
 

 4.1 Strategic Siting Assessment 
 
The UK Government published a list of 11 sites nominated in April. 7 of them are on the 
Irish Sea coast. The final list was slightly reduced to 10 and included in the Nuclear 
National Policy Statement in November – a 3 month consultation has now begun. 

 
4.2 New Planning System 

 
• Finalized National Policy Statement (NPS) is expected after General Election. 
• The NPS is to be scrutinized by Parliamentary committee. 
• Once the NPS finalized – all high level issues will be classed as decided. 
• NFLA and Councils must exercise opportunity to respond NOW to the NPS 

consultation & seek to appear before the Select committee. 
 

4.3 New Reactors = New Dumps 
 

Spent radioactive fuel from new nuclear reactors is unlikely to be reprocessed, stored 
on site. The fuel will also be high burn up and be more radioactive than legacy waste. It 
also needs longer to cool and is likely to be on site for around 160 years. 

 
4.4 Justification 

 
The UK Government has to undertake a ‘Justification’ process for any new practice, 
such as new nuclear power stations. It has to prove that the economic benefits 
outweigh social, environmental or health concerns. It is underpinned by EU law. 

 
An application by the Nuclear Industry Association was made in June 2008 for 4 reactor 
types. Initial consultation closed In March 2009. The draft Government decision is to be 
consulted on in November 2009 on 2 of those designs. 

 
 4.5 Calls for Public Inquiry 
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The legislation allows for a public inquiry. The Justification Co-ordination committee 
that helps consider the NIA application includes the devolved administrations & SEPA. 
The Welsh Assembly Government has called for a public inquiry.  

  
4.6 Scottish Government position on a public inquiry 

  
The Scottish Energy Minister, Jim Mather: “It is not our policy to intervene in planning 
matters in England and Wales.” 
 

4.7 Justification Questions  
 
There is new uncertainty on health effects after the KiKK study noted by Ian Fairlie 
above. A local energy revolution is also delayed by these nuclear distractions. An NFLA 
inquiry to the European Commission has led to an extraordinary response from them – 
though they set the rules, they won’t make sure they’re applied. 
 

4.8 Generic Design Assessment (GDA) 
 

The HSE & EA are looking at safety, security and environmental implications of new 
reactor designs. The GDA should be completed around spring 2011. Acute staff 
shortages may cause delays. The GDA may be one area where the nuclear industry 
may have issues, as there have been safety issues in Finland and France. 
 

4.9 Waste & Decommissioning Costs 
 

The Nuclear Industry will pay a fixed unit price for waste disposal. A ‘Funded 
Decommissioning Programme’ approval will be required before construction – it will pay 
into an independent fund for waste and decommissioning. 
 
The Nuclear Liabilities Financing Assurance Board (NLFAB) is to advise the 
Government on the adequacy of this system. The estimated cost for nuclear new build 
waste only is £1-£1.4bn, but it will not be payable for at least 100 years. The plan 
seems to rely on interest payments for 80% of money. The NIA though says the figures 
estimated by the Government are too high. 
 

4.10 Deep Geological ‘Disposal’ Facility (GDF) 
 

The NDA is responsible for planning & delivering a GDF and hopes to identify 2 
candidate sites by 2012. Further ground characterization studies will take place 
between 2014-25 and it will be announce its preferred site around 2025. 
 
Only Cumbrian councils have so far volunteered for a GDF – Copeland, Allerdale and 
Cumbria County Council. 

 
The UK Government has just written again to all Councils seeking more volunteers. 
 

4.11 CORWM – Committee on Radioactive Waste Management 
 
An independent committee sponsored by DECC, & Devolved Administration. 
 
In July 2006 CORWM recommended ‘deep disposal’ with important pre-requisites: It 
was for existing waste only & required intensified R&D on ‘disposal and storage’. 
 
The Scottish Government has rejected the deep disposal option for near site, near 
surface storage The Scottish Government also opposes allowing more radioactive 
waste generation through a new build programme. 
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4.12 Short-term Response – NFLA recommendation 
 

There needs to be a major response from the Scottish Government and Scottish 
Councils to the Justification Consultation. The Scottish Government should call for a 
public inquiry. A potential complaint to the European Commission should be considered 
if the consultation does not answer the issues around radioactive waste. 

 
There also needs to be a large response to the National Policy Statement consultation 
from Scottish Councils. The NFLA will also encourage CoRWM to recommend to 
Government for more R&D on the storage, disposal of existing waste and clarify its 
position on new waste. 

 
4.13 Help tackle misinformation 
 

The support for nuclear power is fragile. Near sites, 16% are completely opposed to 
new nuclear reactors and 38% will reluctantly accept them only if they tackle climate 
change. The UK Government is accused of skewing information to link nuclear to fears 
about climate change. But nuclear power often distracts attention and resources from 
efficiency & renewables. 

 
4.14 Launch the local energy revolution 
 

There is a £20 million 3year ‘Warm Zone’ initiative in Kirklees Council in West 
Yorkshire. This has become the UK’s largest council-run trailblazing home insulation 
scheme. More insulation has been installed in one year in Kirklees than the whole of 
London. It is an excellent example of the positive role Councils can take with energy 
efficiency. 

 
4.15 Demonstrate Benefit of Alternatives 

 
Scotland could be a 100% renewable energy country with the political will. It needs to 
build up a renewable manufacturing base – it is already leading the way in the UK. 
 
It is a ‘Win; win; win’ situation – it meets climate targets; create jobs; and defeats fuel 
poverty. 
   

4.16 High Level Waste Problems (1) 
 

Norway’s Ministry of the Environment has issued a study that a release of just 1% of 
HLW at Sellafield into the air will lead to fallout in Western Norway that could be 5 times 
higher than areas of Norway worst affected by Chernobyl. 
 
There are continuing problems in the cooling circuits of high level waste tanks. A loss of 
coolant occurred on 1st April 2009. 

 
4.17 9/11-type Terror Attack 
 

A 50% release of HLW at Sellafield – which might be caused by a terrorist attack, could 
kill over two million people. This could require the evacuation of an area from Glasgow 
to Liverpool. 

 
4.18 Relaxed Regulators 
 

Rather than force an end to reprocessing, the nuclear regulators are being forced to 
relax rules because of plant breakdowns. 
 
HLW Liquid should have been reduced to buffer store by 2015. But the NII are having 
to relax this requirement because Sellafield can’t achieve it in time. 
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4.19 High Level Waste Problems (2) 
 
The problems are getting slowly sorted, with new evaporators and new waste tanks, but 
completion is not expected until 2018 at earliest. 

 
 4.20 OSPAR Ministerial Meeting 20- 24th September 2010, Bergen 

 
Why is UK not living up to its commitment to radioactive zero discharges by 2020? 
Magnox reprocessing plant closure is now delayed from end 2012 to 2016 or later. 
 
The Sellafield THORP closure was expected 2010-16, but now is expected to be after 
2020. There will also be a 5-year time lag after closure before discharges end. So 
radioactive discharges into the Irish Sea will continue until at least 2025. 

 
5. Developments at Faslane and the implications for Scotland. Presentation 

to NFLA Seminar 23 October 2009 by John Ainslie Scottish CND 
 

5.1 It is a crunch time for Trident 
 
Capital costs:     £15 - £20 billion 
 
Running costs:   £1.5 billion / year throughout life 
 
Aldermaston development:  £1 billion / year for next 3 years 
 
 

5.2 Political Party Members Questioning Trident Replacement 
 

Senior members of all UK political parties and senior members of the army have 
questioned the need for Trident replacement. A ‘Top-level Parliamentary group on 
Disarmament’ has been set up to consider such issues. 

 
5.3 Alternative Options to a full-scale replacement of Trident 

 
1. Trident Lite – create just 3 submarines, with 120 warheads 
2. Astute – put nuclear cruise missiles on alternative vehicles to Trident submarines 
3. Air delivered cruise missiles 
 
All these options remain expensive and would show that Britain intends to keep nuclear 
weapons indefinitely. 
 

5.4 Trident Replacement timetable: 
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5.5 What it means for Scotland 
 

• New nuclear-armed submarines based at Faslane, west coast of Scotland 
• More nuclear warhead convoys from Aldermaston on Scotland’s roads 
• Scotland remains a nuclear target for a terrorist attack. 

 
5.6 Faslane Shiplift – the process of lifting a Trident submarine 

 
• The ‘Verticle’ piles are OK 
• The ‘Raker’ piles have been defective 
• As a result the structure may lack lateral stability 

 
5.7 Faslane Shiplift – what if it is hit by an accidental or deliberate air crash? 

 
The shiplift would fail in the event of an aircrash.  A missile explosion could then occur 
as a result of the aircraft impacting on the submarine hull or from the movement of the 
submarine. There is also the danger that there could be a reactor accident if the 
submarine rolled by more than 90 degrees, and this could lead to a missile explosion. 
 

5.8 Nuclear Submarine Fires 
 
There was a major fire on HMS Astute at Barrow on 8 April 2009. Fires on British 
Nuclear Submarines have been regularly occurring since 1987.  

 
Fires on nuclear-powered submarines in UK since 1987 (via Freedom of 
Information requests to MOD) 
 
Type Frequency Average 
Small Fires 213 10 per year 
Medium Fires 19 1 per year 
Fires requiring crew and shore resources 3   
 
Fires on British Polaris & Trident submarines since 1987 
 
Type Location Frequency 
Polaris Faslane 4 
Trident At Sea 2 
  Unknown 1 
Total   7 

 
Putting out a submarine fire can be very difficult! 

   
This is because smoke fills the submarine rapidly, visibility and communication is poor 
and escape is difficult, if not impossible.  Also, fire fighting in confined space is difficult, 
back-up breathing and supply may become contaminated or not accessible to key crew 
members and emergency control area may be out of action.  
 
If there is a fire in the missile compartment, missile “cook off” occur after 3 hours. 
 

5.9 Events which could lead to a missile explosion in the Shiplift 
 

1. Aircraft impact 
2. Air crash leading to a reactor accident 
3. Fire 
4. Torpedo explosion 
5. Crane collapse 
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6. Dropped load from a crane 
7. Platform collapse 
8. Spontaneous ignition 

  
 5.10 The effect of missile explosion 
 
  Aldermaston risk assessment assumes: 
 

1.All missiles will detonate (980 tonnes TNT?) 
2.All plutonium in all warheads will be dispersed over a wide area  
 
MoD risk assessment: 
Risk of societal contamination was “close to tolerable” 
 
Is it unlikely? 

 

  
 

5.11 Conclusion - step down the disarmament ladder: 
 

1. End continuous patrols of Trident 
2. Remove all warheads to the Coulport site. 
3. Dismantle all Trident warheads 
4. Change the role of Aldermaston to more peaceful activity. 
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