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tures by consumers for district heat will remain essentially stable.

The difficulties facing district heating on a national scale—it in-
volves laying a grid of buried transmission and distribution pipes—
are enormous. (The European systems were mostly installed during
post-World War II reconstruction and urban expansion.) The authors
recommend a central role for the federal government and estimate
the total cost at $180 billion, paid for by annual reductions of §$13
billion in the cost of imported oil. Finally, to ease the transition, a va-
riety of tax incentives should be made available for cooperating utili-
ties and individual consumers.

: . “High-Level Radioactive Waste from
D Z‘Sp OSan Safely Light-Water Reactors” by Bernard L.

Cohen, in Reviews of Modern Physics
Of Nuclear Waste (Jan. 1977), American Institute of Phys-

ics, 335 E. 45th St., New York, N.Y.
10017.

In a light-water reactor, enriched (3.3 percent) uranium is exposed to
neutrons. Many of the products of these reactions (isotopes of
strontium, cesium, and plutonium, for example) are high-level radio-
active waste and pose a potential health problem. Several solutions
have been proposed. Most involve burial of atomic waste deep in the
earth. But critics of nuclear power contend that such disposal is
unsafe, since the dangerous nuclear material could easily enter the
environment. What exactly are the risks in burying nuclear waste?

In a complicated computer study, Cohen, a University of Pittsburgh
physicist, traces the decay history of a year’s worth of nuclear waste
(about 4,000 canisters, each 10 cubic feet in size) over a period of a
million years. He takes hundreds of variables into account—rate of
decay, levels of toxicity, possible leakage, geological stability, volcanic
action, inadvertent human intrusion, even the possibility of a meteor
hitting the disposal site. He concludes that atomic waste deeply buried
(to at least 600 meters) could cause 0.4 deaths from cancer per million
years. If a cure for cancer is found, the figure becomes 0.04.

Cohen notes that buried waste is most dangerous during the first
500 years, after which toxicity will have decreased by several orders
of magnitude. Ground water is the most likely pathway to the en-
vironment, but waste could be put in deep salt formations (one site
in New Mexico is being considered) that have been dry for 250 million
years. That aside, ground water travels very slowly, and, at a depth
of 600 meters, radioactive water would probably have to travel at
least 100 km to reach the surface. Moreover, water would first have
to corrode the glass and steel nuclear waste containers, not to men-
tion the rock or salt in which they are embedded. The process could
take a million years, and radioactive leaks are easily discovered.

Cohen’s conclusion: The chances of leakage, of leakage reaching the
earth’s surface, and of leakage being inhaled or ingested, are remote.
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