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Introduction: Sorting out
the Facts

Few names around the world are better recognized than
“CHERNOBYL.” And few events have evoked greater con-
troversy among scientists, government officials and the pub-
lic. Over the decade since explosions destroyed the nuclear
power plant in Ukraine, the accident and its aftermath have
been studied extensively. Today, there is a common under-
standing among experts about what happened, why it hap-
pened and the major implications. But to much of the
broader public around the world, the accident remains an
enigma-——a phenomenon that is feared, but little understood.

Chernobyl was by far the most devastating accident in
the history of nuclear power. Radioactive fallout was main-
ly concentrated in the three former Soviet Republics States
closest to the plant, but it also came down at lower concen-
trations over much of the entire Northern Hemisphere.
What do we now know about the health and environmental
impacts of this massive discharge of radioactive material?

Measuring radiation
in the vicinity of the
Chernobyl power
plant



Opening day of the
Conference at the
Austria Centre
credit:Pavlicek/IAEA

This booklet attempts briefly to bring to light what has
been learned after ten years of examining the consequences
of the accident, reviewing both its immediate and long-term
human health and environmental impacts. It is based prin-
cipally upon the results of an international conference, “One
Decade After Chernobyl: Summing Up the Consequences of
the Accident,” which brought together more than 800
experts from 71 countries in Vienna in April 1996 under
sponsorship of the European Commission (EC), the World
Health Organization (WHO) and the International Atomic
Energy Agency (IAEA).1

Today, people in the countries most affected by the acci-
dent—Belarus, Russian Federation and Ukraine and
Belarus—continue to live with the consequences. This book-
let aims to help both them and the broader public to sepa-
rate the facts from the fears, and the scientific evidence
from the science fiction.

IThis conference took into account the results of major projects performed over
the last ten years, including the International Chernobyl Project carried out in
1990-91, a 1995-96 IAEA project on the prospects for the contaminated territo-
ries, the WHO IPHECA (International Programme on the Health Effects of the
Chernobyl Accident), and the Research Projects sponsored by the European
Commission in collaboration with scientists in Belarus, Russia and Ukraine.



Facts:

The accident was by far the most devastating
in the history of nuclear power

® Chernobyl’s No. 4 reactor was completely destroyed
by explosions that blew the roof off the reactor build-
ing and released large amounts of uranium fuel and
other radioactive material into the environment. The
reactor’s remains are currently contained within a
larger structure known as the shield or “sarcophagus”
built in the months following the accident. One of the
four original reactors at the site is in operation.

e Large amounts of radioactive material—12 trillion
(1018) international units of radioactivity, termed “bec-
querels” — were released into the environment, partic-
ularly during the first ten days. The discharge includ-
ed over a hundred, mostly short-lived radioactive ele-
ments, but iodines and caesiums were of main rele-
vance from a human health and environmental stand-
point. Radioactive material from the plant was
detectable at very low levels over practically the entire
Northern Hemisphere.

Radiation monitoring
in the early days after
the accident




Compared with other nuclear events: The Chernobyl
explosion put 400 times more radioactive material
into the Earth’s atmosphere than the atomic bomb
dropped on Hiroshima; atomic weapons tests con-
ducted in the 1950s and 1960s all together are esti-
mated to have put some 100 to 1,000 times more
radioactive material into the atmosphere than the
Chernobyl accident.

An estimated 200,000 workers (known as “liquida-
tors”), from the local police and fire services, the
Army and volunteers, were initially involved in con-
taining and cleaning up the accident in 1986 and 1987,
either in the front lines or administratively. Later, the
number of people who became registered as liquida-
tors rose to between 600,000 and 800,000 although
many so listed received only low doses of radiation.

An “exclusion zone” initially some 30 kilometers in
radius was established around the site and about
116,000 people within it were evacuated to less conta-
minated areas in the months following the accident.
The exclusion zone was later extended and now cov-
ers 4,300 square kilometers containing the areas with
the highest amounts of radioactivity.

Potassium iodide or iodate tablets were reportedly
provided for 5.3 million people, of whom 1.6 million
were children, although the efficiency of this distribu-
tion has not been quantified. The first to receive this
preventive treatment were reported to be those from
within the 30-km zone.

The town of Pripyat (pop. 45,000), home to most of the
plant personnel, was completely evacuated and a new
town, Slavutich, was constructed outside the exclu-
sion zone.

In the years following the accident, an additional
210,000 people in the Republics of Ukraine, Belarus
and Russia were evacuated from their homes under
government orders and resettled in less contaminated
areas.



Emergency workers were exposed to high doses of
radiation; the surrounding population to far less

e A total of 237 occupationally exposed people were
admitted to hospitals and 134 were diagnosed with
“acute radiation syndrome.” Of these, 28 died within
the first three months, while at least 14 additional
patients have died over the past ten years although
these were not necessarily associated with radiation
exposure. Two other people died in the explosion, and
one more presumably of heart failure.

e Some 200,000 people involved in the initial clean up of
the plant received average total body radiation doses
of the order of 100 millisieverts (mSv)—a millisievert
is a unit of radiation dose equivalent to about 10 gen-
eral chest X-rays. This dose is about five times the
maximum annual dose limit currently permitted for
workers in nuclear facilities (20 mSv per year).
Average worldwide natural “background” radiation is
about 2.4 mSv annually.

An evacuated home
within the 30-km
exclusion zone
credit:Eric Voice




Some 20,000 liquidators received doses of the order of
250 mSv; a few per cent of them received doses of 500
mSv; and several dozen people received potentially
lethal doses of a few thousands of millisieverts.

Fewer than 10 percent of the 116,000 people evacuated
from the “exclusion zone” received doses greater than
50 mSv; fewer than 5 percent received more than 100
mSv.

More than 400,000 people lived in areas contaminated
with more than 555 kBq/square meter?— classified by
Soviet authorities as areas of strict control, requiring
decontamination measures and restrictions on the use
of locally produced foods.

In Belarus, where an estimated 70 percent of the
radioactive releases were deposited, about 20 percent
of the population (2.2 million people) continue to live
in areas where contamination initially exceeded 37
kBq/square meter—a low level not requiring deconta-
mination and other control measures.

For people outside the former USSR, the highest
(national) average radiation dose during the first year
after the accident was 0.8 mSv, that means an addition-
al dose equal to about one third of the dose due to nat-
ural background radiation in that year.

2levels of radioactive contamination in this report are given in kBq per square meter. The

Becquerel is equal to one atomic disintegration per second. 1kBg = 1000 disintegrations

per second.
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An increased number of radiation-related
thyroid cancers is now evident

@ The radioiodines released by the accident delivered

radiation doses to the thyroid glands of people, espe-
cially children, in heavily contaminated areas. The
short-lived iodines (particularly iodine-131 with a half-
life of 8 days) were ingested in foodstuffs, mainly cont-
aminated milk, and also inhaled from the initial
radioactive cloud. Radioiodines accumulate in the
thyroid, thus irradiating the gland from the inside.

® A sharp increase in thyroid cancer among children

from the affected areas is the only major public health
impact from radiation exposure documented to date.
At the end of 1995, about 800 cases in children under
15 years of age had been diagnosed, mainly in the
northern part of Ukraine and in Belarus. Three chil-
dren among the diagnosed cases are known to have
died of the cancer by then—which generally can be
successfully treated surgically and by medication.
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® Based upon the current epidemiological projections, an
increase in the incidence of thyroid cancer in adults
who received radiation doses as children could occur,
with the total number of cases possibly in the order of
a few thousands.

® The incidence of thyroid cancer among children born
more than six months after the accident has remained
at the low levels expected in unexposed populations.
This confirmed that the risk of thyroid cancer was only
increased among those receiving high thyroid doses in
1986 and not among those exposed only to the contin-
uing low levels of exposure since then.

Examination of thyroid
Qlands after the accident
credit:Mouchkin/IAEA
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Other than thyroid cancer, long term health impacts
from radiation have not been detected

® There are numerous reports of increases in incidences
of specific malignancies in people living in contami-
nated zones and among liquidators. These reports are
inconclusive, and require further investigation.

e No increase has been detected either in the rate of
leukaemia or in the incidences of any malignancies
other than thyroid carcinomas because of the acci-
dent. Only ten years have passed, however, and can-
cers other than leukaemia do not usually occur until
several years after exposure. Cancer registries need
to be monitored and careful studies carried out to
determine ongoing public health impacts and con-
firm predictions.

e There are significant psychological health disorders
and symptoms among the populations affected by the
accident including anxiety, depression, fatalistic atti-
tudes and psychosomatic disorders caused by mental
distress. However, it is very difficult to separate these
effects from those caused by the economic decline and
the dissolution of the former USSR. What is clear is
that these effects are not caused by radiation exposure.

Measuring radiation
exposure in Novozybkov,
Russia

credit: Pavlicek/IAEA
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Severe environmental impacts were short term

® Lethal doses of radiation were received by some ani-
mals and plants, especially coniferous trees and
some small mammals, living within 10 km of the
reactor site in the first few weeks after the accident.
Because of rapid radioactive decay, however, dose
rates around the plant had already declined by a
factor of 100 by the Autumn of 1986. Moreover, the
natural environment in even these localities had
begun to recover visibly by 1989, and no sustained
impacts on populations or ecosystems have been
observed.

® Direct radiation injury to plants and animals was
reported only in local areas within the 30-km exclu-
sion zone. In some cases, chronic dose rates may
have reduced the fertility of some animal species
inside the zone. But in most instances, long-term
effects on plants or animals could not be demon-
strated.

® There have been some reports of birth defects among
farm animals; but other evidence supports general
recovery from radiation damage. The possibility of
long term genetic effects remains to be studied.

A farm in the village
of Opachichi,within
the exclusion zone
credit: Eric Voice
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