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I find it paradoxical that today many environmental groups are opposed to nuclear energy. Their announced concerns are for health, safety, and the protection of nature. In these respects nuclear energy is superior to the alternatives - burning fossil fuels (coal, oil and gas), the use of solar photovoltaic cells and wind turbines for the production of electricity, and biomass (burning crop residues and growing crops to be burned). 
Well-designed, well-constructed, well-operated and well-maintained nuclear energy is clean, safe, reliable, durable and competitive. Let’s discuss each point:
Clean: pollution and the greenhouse effect
About 30 billion tons of carbon dioxide (CO2) are produced every year and dumped into the atmosphere producing the well known greenhouse effect. Similarly, millions of tons of sulfur dioxide, producing acid rain, and nitrogen oxides, causing respiratory difficulties. Nuclear power produces little carbon dioxide and neither sulfur dioxide nor nitrogen oxides.
There are those who have fallen in love with the simplicity of solar cells and especially the pristine elegance of wind turbines; but they refuse to accept the observation that wind and solar are intermittent and quantitatively incapable of supplying the energy required by an industrial civilization. I do not mean to say that these renewable energies should be excluded. In specific cases it can play a large role, to some extent. My own house which I built with my own hands, in Houilles in the close suburbs of Paris, is ecologically powered by solar energy  and is energy-positive (producing more power each year than my family requires over the entire year). But this energy is not produced when it is required, only when the wind blows or the sun shines. Therefore even the best ecohouse (such as mine) still needs to be connected to a reliable source of power available on-demand as large quantities of electricity cannot be stored and must be produced when it is needed. Wind and solar are useful and have important niche roles to play in remote locations, on our rooftops, and under special circumstances, but they can make only partial contributions to the energy demands of an industrial civilization.
Fields of solar cells, wind turbine farms and growing biomass, all occupy large areas and wind turbines disfigure the countryside and still can’t fulfil our energy requirements. A nuclear power station is compact; it occupies typically the area of a football stadium and its surrounding parking lots.
Safety
Nuclear power is safe as proven by the record of half a century of commercial operation, with the accumulated experience of more than 10 000 reactor-years. There have been three serious accidents in the commercial exploitation of nuclear power: Three Mile Island 2 (in 1979 in Pennsylvania USA), Chernobyl 4 (in 1986 in the Soviet Union, now in Ukraine) and the Fukushima tsunami (in Japan in March 2011). 
Three Mile Island was the worst accident one can imagine: the core of the reactor melted and much of it fell to the bottom of the reactor vessel. But the radioactive fission products were almost entirely confined in the reinforced concrete containment structure, the air-tight silo-like building which houses the reactor itself; it was designed for that purpose. A small and innocuous quantity escaped: no one was seriously irradiated and no one died.
Chernobyl was different. The reactors at Chernobyl had no containment structure. Reactor 4 exploded and its graphite moderator caught fire and burned for several weeks. The smoke carried radioactive fission products high into the atmosphere where they were swept hither and yon by the winds. Forty-two workers died, over two hundred more were severely irradiated but survived. People living nearby were hurriedly uprooted, evacuated and resettled elsewhere; they lost their jobs and homes and suffered psychological and social trauma in the dissolving Soviet Union; their lives were disrupted and certainly shortened. Some 1800 cases of thyroid cancer were found nearby and most were successfully treated. It is not clear whether all these cancers were caused by irradiation or whether they were spontaneously occurring thyroid cancers detected by the enhanced screening and detection methods applied in the affected region.

Fukushima was a natural catastrophe, a typical illustration of the geologist’s aphorism: civilization exists by grace of geological stability, subject to cancellation without notice.  The Fukushima event was a magnitude 9.0 earthquake followed by a 38-meter tsunami, far higher than had been seen in that area ever before. The nuclear reactors shut down as they were supposed to, but auxiliary power supplies failed to operate. Four men died in the power station – a crane operator who was up in his crane at the moment of the earthquake, two workers who drowned in a flooded compartment and one who died of over-exertion. Some 28,000 Japanese died as a result of the tsunami which flooded a large area of the Pacific coast of Japan.
In sum, less than 50 fatalities have occurred in the civilian nuclear power industry in half a century, considerably fewer than occur in any single year in the fossil fuel electrical power industry. Coal mine accidents are common occurrences and often cause tens or hundreds of fatalities, reported one day and forgotten the next. The same may be said for oil field accidents. Oil tankers go aground or break up, accidents occur in refineries, and oil and gas platforms have been lost with all hands, etc. Accidents in high pressure gas pipelines are not infrequent: at last count, the gas pipeline accident at Ghislenghien (Belgium) on 30 July 2004 killed at least 21 and injured 120.
Reliable.

The sun shines only half the time at best, and the wind blows only when it will. They are hardly suited to furnish the base-load power needs 24/24 of our industrial economy and our urban civilization. Only fossil fuels and nuclear can supply those demands. 
Conservation
We are urged to conserve energy; conservation is indeed highly commendable, even essential, especially for those advanced countries which now depend on massive imports of fossil fuels. But in the face of the growth of the world's population and their enhanced expectations, notably China and India (about 35% of the world's population) and in the face of finite fossil fuel resources, conservation can only delay the crisis by a few years or a few decades. (And there are those who seek a "simpler" life, but that question is beyond the concern of this paper. As commendable as it may be, if it is, this may sweep us back into the middle-ages a times when our fellow humans main energy was their hands and legs without machines to help us out for tedious tasks – at that time women had to walk long distances to the river to clean their family’s clothes by hand in cold water every day…)
Nuclear waste is a political problem.
A gram of uranium yields about as much energy as a tonne of coal or oil - it is the famous "factor of a million" effect. Nuclear wastes are accordingly about a million times smaller than fossil fuel wastes. Most fossil fuel waste goes up the smokestack and we don't see it, but it is not without effect, causing global warming, acid rain, smog and other atmospheric pollution.

The volume of nuclear waste produced is very small, it is totally contained and it can be stored safely. Its radioactive components decay spontaneously. In the USA spent fuel is simply stored away. Elsewhere, it is reprocessed to separate the radioactive fission products and heavy elements (about 3%) which are vitrified for safe and permanent storage, and to recover the plutonium and uranium-238 which are made into new fuel elements and thus recycled to produce more energy. The La Hague reprocessing plant near Cherbourg (France) is the largest installation of this kind and reprocesses spent fuel for Japan, Germany and other countries as well as France. 
Proliferation
The only serious argument against nuclear power is the fear of nuclear weapons proliferation, that is, that some enriched uranium or separated plutonium may fall into mischievous hands and be fashioned into a bomb. No state now possessing nuclear weapons reached that condition via nuclear power; but we are now dealing with at least one inimical non-state entity whose only access to nuclear weapons material would be theft. Eternal vigilance is indeed imposed upon us.

An intelligent combination of energy conservation, together with nuclear energy for base-load electricity production and renewable energies for local low-intensity applications (with nuclear and hydraulic energy as a reliable backup), is the way for the future.

The opposition of the environmental movement to civilian applications of nuclear energy will in the future be revealed as among the greatest mistakes of our our times.
Nuclear power is necessary. It is needed. It is clean, safe, cheap and available when and where it is needed – on demand. It is absolutely required to simply ensure the survival of our industrial civilization when oil and gas start running short in few decades from now, and to avoid the massive pollution from burning coal. We have no choice. There is no other solution. In fact we are very lucky to have this convenient and safe nuclear solution to avoid the disappearance of our modern civilization.
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