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In ourproposedwaste-transformationprocess,smallamountsof high-level
radioactivewasteswouldcirculatein a high-intensityneutronenvironment. onradioactive
The acceleratorand its targetproducean intensesourceof neutrons,which Material
transmutethe long-livedradioactiveproducts.By wmbining thisnew
technologywithadvancedchemicalconcepts,nuclearwastecouldbe
transformedintosafer,moremanageableproducts.

Destroying/VuclearWastes:Combiningnew technology
withan oldconcepttoreduce thestorage life of
radioactive wastes
JamesD. Doss

T he environmentalchallenge
How will the Department of
Energy (DOE) dispose of its large

inventory of high-level radioactive
waste? This nuclear waste has been
generated over several decades at vari-
ous DOE sites where nuclear materials
have been produced for defense pur-
poses. Currently, these wastes are
stored in tanks that were designed for
temporary use.

The radioactive components of these
wastes fall into two general categories:
Iissionproductsandactinides,Actinides
are heavy elements; examples are nep-

tunium-237, americium-241, and ameri-
cium-243. (The numbers 237, 241, and
243 represent the atomic weights of spe-
cific isotopes of neptunium and ameri-
cium.) Fission products result from the
fission (splitting) of a heavy nucleus,
such as uranium or plutonium. Typical
fission products found in defense wastes
are technetium-99 and iodine-129.

While there are several views about
how to deal with these wastes, there is
wide agreement on one point: If our envi-
ronment is to be protected, it is essential
fortheUnitedStatesandseveralother
nations to develop effective strategies for

dealing with long-lived, high-level nuclear
wastes.

One answer: Long-term storage
Of all the earlier proposals to deal

with this problem, long-term geological
storage has received the most attention,
and for good reason. For decades, many
scientists have accepted the view that
long-term storage in underground cham-
bers represents the most straightforward
solution to the high-level nuclear waste
disposal problem. A considerable effort
has been expendedto locate and de-
velop safe storage areas.
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