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Dear Sir, 

 

Nuclear Complacency 

The major lesson of the Fukushima nuclear disaster is that the main cause was human complacency, 
not the earthquake in itself.  This culture of complacency was confirmed by the discovery of the 
Japanese government of over three hundred previously undisclosed minor nuclear accidents at Tokyo 
Electric’s plants.  Such a culture of secrecy cannot be confined to one country, and where such 
secrecy exists, complacency is bound to follow, since there is no public demand for improvement.  
The four major nuclear accidents that we have had so far – Windscale, Three Mile Island, Chernobyl, 
and Fukushima – may have apparent different causes but the threads of secrecy and complacency 
run through all of them.  It is therefore premature for the prime minister of Britain, David Cameron, to 
claim that ‘it couldn’t happen here’.  On present trends, the ‘complacency curve’ would suggest that 
the next major nuclear accident will occur in about eighteen year’s time, most probably between six 
and thirty years. 

Sea Defences 

The specific cause of the Fukushima nuclear disaster was the failure to anticipate the height of the 
tsunami wave.  Britain is not earthquake-prone, but sea defences of nuclear sites may turn out to be 
crucial.  On present trends, the complete melting of the Greenland ice-cap may take place within 
eighty years.  This submission concludes that sea defences will have to be raised by a minimum of 
fifteen metres, i.e. fifty feet over present levels, to allow for ice-cap melting.  The argument is set out 
below. 

The Greenland Ice-Cap 

The first attachment* shows the depth of ice on the Greenland ice-cap.  The total area of Greenland is 
2,166,000 square kilometres.  The ice thickness rises to over three kilometres in the centre, yielding 
an average thickness of about 1.5km for the whole island.  Thus, the total ice content of Greenland is 
approximately 3,000 billion tonnes, or 3,000 gigatonnes.  Compare this figure with the polar ice 
balance shown in attachment 2.  This shows that in the last eighteen years, the total ice balance has 



declined by 900 billion tonnes, an average of 50 gigatonnes a year.  Because of the thickness of the 
Greenland ice-cap, most of the polar ice can be associated with that island.  It is unlikely that total 
polar ice exceeds 4,000 gigatonnes.  This suggests that at present rates, all polar ice, including the 
Greenland ice-cap, will have disappeared within 80 years.  However, the loss of ice may be 
accelerating, so the time may be even less. Such melting would lead to a rise in sea level of seven 
metres. 

Present day complacency about rising sea levels due to ice melt may arise partly because of the lack 
of evidence. However, one consequence of global warming is to increase precipitation.  To begin with, 
both the Arctic and Antarctic ice-caps may be increasing in thickness due to increased snowfall.  This 
state of affairs is unlikely to continue. 

The West Antarctic Ice Sheet 

The lack of awareness of the imminent threat of the melting of the Greenland ice-cap does not bode 
well for the analysis of the melting of the West Antarctic Ice Sheet, which, if it took place within a 
similar time period, would add a further six metres to sea-level. 

Taken together, the joint melting of these ice-caps could produce a sea-level rise of thirteen metres.  
Raising nuclear sea defences by at least fifteen metres with massive sea walls would be a sensible 
precaution.  If, as anticipated, the sea-level increases, such nuclear sites may become islands.  It 
should be noted that under present plans, it is intended to store nuclear waste at these sites for at 
least 100 years after the end of nuclear production, i.e. at least 160 years from today.  It is clear that 
potential rises of sea-level should be a major consideration. 

Public Concern 

Even if sea-levels do not increase at the rate predicted, the population’s fear that nuclear sites may 
become swamped will increase proportionately with the increase of the melting of the Greenland ice-
cap. 

Global Warming 

Ironically, nuclear energy itself contributes to global warming. According to the Second Law of 
Thermodynamics, heat cannot be destroyed.  Man’s production of heat from both fossil fuels and 
nuclear power is inevitably contained within the atmosphere and surface waters of planet Earth.  
Increases in CO2 augment that heat effect, but on present calculations, 40% of a one-degree 
centigrade rise in the Earth’s surface temperature may be attributed directly to heat output.  In terms 
of generating electricity, nuclear power, particularly from PWRs, is a potent source of waste heat.  For 
every 28 megawatt-hours produced, the total heat output will be of the order of 100 megawatt-hours.  
Contrast this with electricity produced by gas turbines, where the amount of heat associated with the 
production of 28 megawatt-hours of electricity will be of the order of 50 megawatt-hours.  The 
differential becomes even greater if gas is used for direct heating, while overnight nuclear electricity is 
used for heating hot water or night storage heaters. 

North Atlantic Drift 

There may be a particular problem associated with the siting of nuclear power plants on coastal 
regions of the northwest Atlantic. The waste heat from such plants is taken away directly by sea 
currents, which contribute to the heat-load of the North Atlantic Drift.  Some of the waste heat from the 
proposed ten 1,000-megawatt nuclear power stations in Britain will inevitably be consumed in the 
heat-sink of the Arctic.  If only 10% of that additional heat-load contributed to Greenland ice-cap 
melting, this would be equivalent to melting an additional 0.2 billion tonnes of ice a year.  When this 
heat-load is augmented by other nuclear sites on the Atlantic coast, such as in France and Spain, 
then the total annual melt from the Greenland cap may be significantly above that figure.  Obviously, 
nuclear power waste heat is not the only potential source of ice-cap melt, but because of the siting of 
nuclear plants on the Atlantic coast, it may be a more potent source than fossil fuel plants, which are 
more heat-efficient, and often situated inland.  Nevertheless, from the point of view of preserving the 
Greenland ice-cap, it is imperative that all sources of man-made heat should be reduced to a 
minimum by the rapid introduction of renewable energy sources.  If funding for such sources, where 



there is no net increase, is diverted to the nuclear industry, this can only increase the rate of ice-cap 
melt. 

The Sand Pile Problem 

There is one particular aspect of the Greenland ice-cap melt which could create particular dangers for 
European economies – that is 

abrupt climate change, or in the popular parlance, ‘the cessation of the Gulf Stream’.  This may occur 
if sufficient fresh water melt from the Greenland ice cap occurs near the Framm Strait.  In one 
scenario, the ‘chimneys’ of saline seawater that sink to the bottom, driving the Gulf Stream around the 
northern Atlantic, would cease, due to a lack of salinity.  This possibility is well-known.  What is not 
known is the point at which this could occur.  In some ways, the problem is akin to what is known as 
the ‘sand pile situation’ whereby a pile of sand can appear totally stable as grains of sand are added, 
but suddenly, it only needs one extra grain of sand to set off a substantial collapse.  Under this 
analogy, it follows that any additional fresh water flux into the Framm Strait may trigger an irreversible 
collapse in the Gulf Stream, leading to average temperatures around the British Isles dropping by five 
degrees centigrade. 

Our Present State of Knowledge 

Waste heat from nuclear power plants may prove to be the last straw. Our lack of understanding of 
the environmental impacts of nuclear sites, either in terms of melting ice-caps, or Gulf Stream 
cessation, should be addressed before irrevocable decisions are made. 

*Attachments 

(1) Source: http://en.wikipedia.org/wiki/Greenland_ice_sheet 

(2) Source: ClimateSignals.org website. 

 


