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NUCLEAR ENERGY – TECHNICAL EVOLUTION DOES NOT DIMINISH RISKS 
Facing today’s energy crisis, whose indicators are climate change, widespread air pollution and diminishing oil reserves, voices can again be heard asking for a return to nuclear energy. 
The Environmental Commission of the European Humanist Region stands up against the use of nuclear energy for the following reasons: 

1. Today’s reactors, even though improved since the times of the Chernobyl and Three Mile Island accidents, continue to offer uncertain and inadequate security levels. Accidents of core meltdowns can occur even in reactors of the last generation. Moreover nuclear power stations have become the repositories of huge quantities of radioactive waste waiting for permanent disposal sites to be built.

2. No neat separation between civil uses and military applications is achievable. The Nuclear Non-Proliferation Treaty has never worked properly and today as much as yesterday a state which possesses power plants can obtain nuclear bombs within a relatively short time.
3. Radioactive waste is a problem without solution. Many radioactive wastes decay only in the arch of tens of thousands of years, i.e. a time span absolutely out of the temporal horizon understandable to the human being. No country around the world has yet completed any permanent waste repository for   irradiated reactor fuel because of the enormous technical difficulties and risks. On the other hand it is absolutely unacceptable that nuclear waste is being exported; every country should bear the responsibility for its own waste.
4. The enormous sums invested in nuclear research should urgently be transferred to the development of renewable energy sources such as solar, wind, geothermic energy etc. which can be exploited successfully in the short term and would allow to diminish emissions of greenhouse gases and global warming. Research in the field of nuclear technology will need many more decades to obtain reactors that could eventually be less dangerous and applicable on a large scale for energy production.

Brief comparison between today’s reactors and future predictions:
	Type of reactor
	fission
	fast neutron (fission)
	(hot) fusion

	Time until utilization
	used today for energy production
	in at least 15 years’ time


	in at least 30 to 50 years’ time. Maybe first prototype within 10 years.

	Security of power plants
	risk of accidents and terrorist attacks 
	maybe even higher risks due to presence of liquid metals
	total uncertainty about possibility to control elevated temperatures

	Waste
	in huge quantities, radioactive for more than 10 000 years
	in smaller quantities, but intensely radioactive for hundreds of years
	not radioactive, but facilities become contaminated and must be dealt with as radioactive during decommissioning.  

	Risk of proliferation
	extremely high
	less elevated, but still present
	none

	Energy yield
	modest (only 5 to 6 % of energy potential)
	elevated, reaching 99% of energy potential
	elevated

	Fuel reserves 
	uranium reserves would be exhausted within some decades
	for a long period
	almost endless availability

	Overall judgment
	unacceptable. Excessively high risks in practically all aspects
	in spite of considerable improvement, risks remain unacceptable due to lack of security and waste problem 
	no certainty that research will bring concrete results in the near future




Cold fusion, which became famous in 1989 when two American researchers announced an apparently successful experiment, continues to be the object of research, but for the moment without practical results that might be applied to energy production.
Let’s examine in detail the main risks inherent to today’s nuclear technology:
Waste
The nuclear industry claims it can store radioactive waste in geologically safe deposits deep underground. But in fact no storage system can grant with 100 % certainty that radioactivity will not eventually leak to the surrounding environment during thousands of years. The decay of radiation takes tens of thousands of years, a time span absolutely beyond the temporal horizon understandable to the human being if we consider that since the time of ancient Romans barely 2000 years have passed! Sooner or later leaking from permanent deposits will occur,  probably not hitting our generation or that of our children or grandchildren, but maybe those who will live within 10 or 100 generations. No technology can guarantee with absolute certainty that there will not be radioactive dispersions in the far future.
No permanent waste repository for spent reactor fuel has yet been built in any country of the world, demonstrating the extent to which the nuclear waste problem remains unresolved. Spent fuel removed from reactors represents the most dangerous type of waste. Some countries reprocess the fuel dissolving it in nitric acid to obtain plutonium for military purposes. This process produces considerable quantities of radioactive liquid.
Most of the 270000 tons of radioactive waste in the world are accumulated within nuclear power stations, their amount increasing by 12000 tons every year. The quantity of waste that would be produced by large-scale nuclear energy production would be so huge that a storage site like the one projected (but never realised) by the U.S. at Yucca Mountain would be sufficient for barely 3 and a half years.
To leave an unresolved problem like nuclear waste as a heritage to future generations can appear acceptable only to those who consider anything in terms of immediate personal profit. Those who care about the future of humanity must be concerned about the conditions of life they leave to those who will come after us. These conditions should be at least as sound as the ones we found at the moment we were born (which is far from being a reality in today’s world considering the massive destruction of the natural environment).
No one can predict what will happen within the next 100 years, let alone in 10000 years, whether periods of acute political and social instability and exceptional natural or manmade events will occur. What will happen to all those radioactive dumps in circumstances we cannot predict in any way?
It is not only irresponsible but criminal to leave to future generations problems we weren’t able to tackle ourselves!
Safety risks
Three Mile Island in 1979, Chernobyl in 1986 and Tokaimura in 1999 are only a few of hundreds of nuclear accidents which have occurred to date. Reactors continue to be extremely vulnerable. The likelihood of accidents is increasing, because most reactors operating today are more than 20 years old and therefore more prone to age related failures. Many power plants designed for a life cycle of 40 years are being updated so as to operate for 60 years, posing new risks.

No technology or safety system is immune to accidents. De-regulation and pressure from the markets demanding low-cost energy push nuclear utilities to decrease maintenance and controls, reducing safety margins and accelerating aging of power plants.
In addition to technical accidents the vulnerability to terrorist attacks or sabotage must be taken into account.
Nuclear proliferation
Most experts claim that a neat separation between civil and military nuclear applications is impossible to obtain and extremely difficult to control on a global level. The Non-proliferation Treaty between states never worked and will never work.

Manufacturing of a nuclear weapon requires fissile material such as uranium 235 or plutonium 239. Most nuclear reactors use uranium as a fuel and produce plutonium. A plutonium separation plant can be built within few months, so any country having power stations can build up a nuclear arsenal in a short time.

Nuclear technology was designed for military purposes and was only later on adapted to civil uses. Even today research and development in this field is mainly directed towards the production of armaments rather than to energy production. Just consider these figures: today there are about 440 nuclear reactors operating around the world, while the number of nuclear weapons having been produced is somewhere near 36500. In spite of the Non-proliferation Treaty, Israel, Pakistan and North Korea demonstrated that civil and military uses are closely related and that international control can easily be bypassed. Also Iran is in the possession of uranium enrichment plants. Limitation of the production of fissile material to few countries does not work. The U.S. which wants to be in charge of control on nuclear proliferation is the only country that ever used nuclear bombs against civil populations, on the 6th of August 1945 in Hiroshima and three days later in Nagasaki.
The only way to avoid nuclear proliferation is to exit out of nuclear on a worldwide level.
Conclusions
New technologies often praised as magic solutions accessible in the near future are in reality still in an early stage of studies and experimentation. Fast-neutron reactors as well as hot and cold nuclear fusion require decades of further research and substantial funds to permit large scale energy production. These “technologies of the future” are for the moment not much more than vague promises and conjectures.
Research and development towards fast-neutron fission and fusion should continue, but rigorously out of any military context. Any future evolution and practical application of these technologies must be submitted to a thorough evaluation of risks before being put in practice in any part of the world, and must respond to all concerns regarding:

· security of reactors

· certainty regarding non-proliferation and military uses

· solution of waste problem without repercussions on future generations

Under the pressure of the energetic and environmental crisis, the nuclear industry, governments and mass media try to make us believe that nuclear power has a smaller and minor impact on our planet than fossil energy sources because it does not produce greenhouse gases. The great danger of the nuclear solution is exactly this argument, further to safety concerns: the risk that to future generation’s detriment this heavily subsidized and therefore comparatively cheap energy is being used to continue business as usual, continuing the exploitation of the planet beyond any reasonable limit, producing and consuming enormous quantities of unnecessary goods, worsening social inequalities, enabling the absurd free market system to dominate unchallenged for further decades, enough time to bring our planet definitely to the rim of human and environmental collapse.
If we do without nuclear energy, we will certainly face a difficult but interesting challenge, a technological as well as political and social challenge: to replace fossil fuels through:
1. massive energy savings in all fields

2. the widespread development of truly renewable energy sources

This means that destructive growth and squandering must be stopped, overall consumptions have to decrease while research and development must be applied to the perfection of renewable energy sources. New life styles based on non-material values might make us rediscover that we could actually be happier with less. 
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