But What About the Waste?
By Leonard Rodberg, PhD
In response to my Opinion article explaining why New England needs nuclear power (June 16, Portland Press Herald), many readers asked “But what about the waste?” This is a fair question; it reflects a widespread concern.
Nuclear reactors do, of course, produce radioactive materials. However, this “dangerous waste” is actually valuable and useful. 
The waste – or, as it is more accurately described, spent nuclear fuel  ̶  does not consist of the glowing green goo seen in “The Simpsons.” Nuclear fuel today is delivered to reactors as pellets of uranium placed in metal tubes or rods. The uranium is composed of two varieties About 5% is Uranium-235, which can be split in the fission process to yield usable energy; the remainder is Uranium-238, which is not fissionable but can be very useful later on. The rods remain in a reactor for up to five years. During this period, the Uranium-235 atoms continue to split, releasing energy which turns cooling water into steam driving turbine generators that keep the lights on across the region. 
When the fuel rods are removed from the reactor during periodic refueling, most of the Uranium-235 will have undergone fission, leaving lighter elements like barium and cesium. Some of these are radioactive; they emit helium nuclei (alpha particles), electrons (beta particles), and electromagnetic radiation (gamma rays). While this radiation can be harmful, it is also extremely useful for treating cancer and other medical conditions and in conducting medical imaging studies.
After their time in the reactor, when the Uranium-235 has been used up, the fuel rods are placed in deep pools of water in the nuclear facility where the most highly radioactive, and thus short-lived, elements can safely decay. Since we in the US have not yet agreed upon a method of disposing of the spent fuel, the rods are then placed where they can be safely stored, if necessary, for hundreds of years, inside cylindrical 15- to 20-foot-tall steel and concrete containers or casks. If you visit operating reactors today, you will usually see these casks, standing in rows behind a chain link fence.
These casks are very sturdy. They can withstand storms, floods, missile attacks, and even ramming by locomotives. There have never been any deaths or injuries from the materials within them. The most dangerous elements have the shortest lives and decay away in a matter of months or years. As time passes, their radioactive contents become less dangerous. If left for several hundred years, there will be little remaining danger from them. Small quantities of very long-lived elements will remain, but because they decay so slowly, they can pose hardly any danger to anyone. 
We could place this spent fuel – the “dangerous waste” – into deep underground caverns. However, in the US, we haven’t been able to agree on where such a repository should be. Finland has recently completed such a facility, and other countries are planning this type of disposal. Another solution, using common oil and gas drilling techniques, would store the fuel rods in boreholes a mile or more deep where they wouldn’t be a danger to anyone. They could be retrieved later if we decide to use the remaining uranium, along with other elements created in the reactor, to fuel future nuclear reactors.
The spent fuel is actually a valuable energy resource. In most of today’s reactors, the fuel is composed of just 5% fissionable Uranium-235 along with 95% non-fissionable, more common, Uranium-238. However, the latter is considered “fertile” since, when placed in an appropriately designed reactor ‒ what is called a fast neutron reactor like that in the Terrapower Natrium plant being built in Kemmerer, Wyoming ‒ Uranium-238 can be bombarded with neutrons and converted into fissionable Plutonium-239. This could power future reactors for many years to come. Far from being waste, the spent nuclear fuel can thus be recycled as an investment in our future.
In short, what many think of as “dangerous waste” is one of nuclear power’s main selling points. There is not much of it, it is easily and safely contained, becoming ever safer over time, and it can be recycled to convert the long-lived portion within it into usable fuel for future reactors. Nuclear waste is not now, and will never be, a danger to residents of New England, or anywhere else. Rather, it can help supply clean power for decades, even centuries, to come.
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