Compared with Chernobyl, the Fukushima Reactor Accident Resulted in Lower Radiation Exposures to

the Population and thus the Potential for Health Effects is Much Lower

In March of this year a powerful earthquake was followed by an enormous tsunami that resulted
in a terrible loss of life and destruction of homes and villages in the Eastern part of Japan. Atop this
tragedy, three nuclear reactors in Fukushima lost water coolant which caused the uranium fuel to melt
and subsequent releases of radioactive elements into the atmosphere. Most of the radioactive releases
went out to sea, but some did spread to populated areas. While communications to the public could
have been much better with regard to the extent of the environmental releases, the authorities acted
properly and in such a manner that minimized the exposure to the population. These quick actions
reduced the likelihood that future health effects attributable to the radiation releases will occur.

What did the authorities do? Once the critical reactor situation was recognized, the population
around the Fukushima Daiichi nuclear power plants was evacuated thus minimizing exposures. The
food supply was monitored for the presence of radioactive elements and restrictions were made so that
the contaminated foods were not distributed. The population was monitored for radiation and over
200,000 such screenings took place. Children were also monitored for the possible presence of
radioactive iodine in their thyroid glands and the levels, when detected, were very low. Workers,
however, did experience elevated exposures to radiation as they attempted to restore water coolant
and electricity, and for some their future lifetime risk of developing cancer has increased slightly by
about 1%. The workers, however, did not experience very high radiation levels and there were no
cases of radiation sickness.

In contrast, the Chernobyl accident resulted in serious and immediate health effects to the
workers and subsequently to the public. The Chernobyl reactor did not have a containment vessel and
when the reactor melted there was an explosion and a fire that resulted in radioactive elements being
released into the environment for ten days. The first responders and fire fighters literally gave their
lives to quell the burning reactor. So much radiation was received that 28 workers died within a few
months because of their excessive radiation exposure. These workers are justifiably called heroes of
the former Soviet Union. The former Soviet Union, however, did not act quickly to inform the public of
the reactor accident or evacuate them from the vicinity of the Chernobyl nuclear power plant.
Radioactive releases fell on the grass which was eaten by cows who gave milk that mothers fed to their
children. Very high levels of radioactive iodine were ingested by children and measurements of their
thyroids at that time indicated very high levels. Subsequently and starting about five or so years after
the accident, an epidemic of thyroid cancer emerged in these children that was related to the
radioactive iodine in the milk they drank. It is noteworthy that the Japanese Sasakawa Foundation was
instrumental in conducting some of the early studies that identified the increase in thyroid cancer

occurrence.



The former Soviet Union then sent over 500,000 workers to Chernobyl in a clean-up operation
that eventually entombed or covered the damaged reactor. Although these workers experienced
relatively high radiation levels during the recovery activities, studies to date and nearly 25 years after
the accident have not revealed conclusive evidence for an excess of cancers. There were indications,
however, for an increase in cataracts and visual impairments.

Fukushima, then, is not like Chernobyl. The Fukushima reactors had containment vessels
which remained intact and although radioactivity was released into the environment, most (but not all)
of the releases blew toward the Pacific. Radioactive elements were, however, deposited in populated
regions but did not result in meaningful population exposures because the authorities evacuated the
people promptly and restricted the food supply. This low exposure was borne out by measurements
and screenings of the population. The workers experienced no cases of radiation illness in large part
because of their careful monitoring and rotation during their work activities. Nonetheless, there are
some regions where the radioactive levels approach the so-called international reference level of 20
mSv where concern is heightened if these levels are exceeded. As always, there is a particular
concern for children who are more sensitive to the effects of radiation than adults in large part because
of their longer life expectancy and because many of their tissues are dividing rapidly as they develop
into adults. The levels of radioactivity in the environment will decrease over time, however, as the
radioactive elements decay and as weathering affects their composition in soil. That is, the levels next
year will be lower than they are today.

Nonetheless, there must be careful evaluations of the radiation levels in the populated
environment before the evacuated people can return. For the long-term, there is also a concern for
increased mental problems and psycho-social problems arising from this triple disaster of earthquake,
tsunami and reactor meltdown and the associated loss of loved ones and loss of property and
disruption of life due to the evacuation. To date the radiation levels are so low to the population and to
workers that epidemiological studies are unlikely to detect any increase in cancer risk even if one were
to occur. The low doses as currently estimated will not be sufficient to result in an observable increase
in the lifetime risk of cancer which is about 42% in the general population (that is, 42 of 100 persons in
the general population are likely to develop a cancer during their life). However, the population is
encouraged to participate in the ongoing surveys so that their radiation doses can be estimated with

some accuracy and thus provide assurance that future health effects are unlikely.
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