
One man's meat, 
another man's becquerel 

by Valery Abramov 

W hat have colour TV, air 
travel and downhill skiing 
in common? The answer 

is radiation. However repellent the 
idea, human beings inescapably 
carry inside them about 10,000 bec
querels of radiation. Paradoxically, 
in our ecologically-conscious world, 
where the adjective natural is one 
of the key buzz-words, the combi
nation of natural with radiation has 
an intensely un-natural ring to it. 

In fact, it is one of the most natu
ral things in the world, like air, for 
example. It has been around for 
quite a while . After all, it assisted 
in giving birth to our universe about 
20,000 million years ago. Radio
active materials became part of the 
earth at its very formation. Today, 
as in time immemorial, all living 
tissue contains traces of radio
active substances. Almost certainly 
it contributed to the formation of 
the first life on earth, and the sun's 
radiation helps to sustain life to 
this day . 

Some places are more radio
active than others. Various studies 
suggest that the overwhelming ma
jority of people live in areas where 
the average dose rate varies from 
0.3 to 0.6 millisieverts a year. But 
there are places on this planet with 
levels of up to 400 millisieverts, in 
countries as far apart as India, 
Brazil and Iran. Generations upon 
generations have lived in the Indian 
state of Kerala without feeling the 
need to ask the scientific gurus 
about local radiation levels ; recent 
epidemiological studies conducted 
in Kerala gave the local population 
a clean bill of health , at least as 
regards radiation. Yet permanent 
background radiation levels reach 
10 millisieverts. For comparison, 
European levels after the fire at the 
Chernobyl nuclear power station 
in the Soviet Union in April 1986 
were in the region of 0.6 to 1.2 
millisieverts. 
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Strange as it may seem, food 
preferences may also result in a 
somewhat radioactive diet. Sup
pose you happen to subsist mainly 
on caribou meat , for example, as 
tens of thousand living in Northern 
latitudes do. The problem is that 
these animals ' own menu consists 
basically of lichens and fungi, which 
have an uncanny habit of accumu
lating certain radioactive materials. 

Measuring 
radioactivity 

The becquerel, named after 
the French physicist Antoine 
Henri Becquerel (1852-1908) 
who discovered the principle of 
radioactivity, measures the activ
ity of a sample, One becquerel 
(Bq) is one nuclear transforma
tion per second. 

A gray is a measure of ab
sorbed dose, or in a sense re
veals the intrinsic "punch" of 
any kind of radiation . The gray 
(Gy) replaces the rad, one gray 
being equal to 100 rads . One 
kGy (kilogray) equals 1 ObO 
grays. 

The sievert (Sv) is a measure 
of the so-called dose equivalent, 
that is, the absorbed dose modi
fied by a quality factor that de
pends on the type of radiation. 
The sievert has replaced an older 
unit, the rem (1 Sv = 100 rem). A 
millisievert is one-thousandth 
of a sievert.' 

So the local population may eat 
meals that are heavily "garnished" 
with polonium-210 up to 35 times 
the normal level. At the other end 
of the globe , people living in a 
uranium-rich area of Western 
Australia pick up knife and fork 
without giving second thoughts to 
the fact that the local sheep and 
kangaroo meat contains radioactive 

substances 75 times higher than the 
norm. 

All the more paradoxical , then , 
that a vociferous anti-food irradia
tion lobby is trying to boycott and 
ban a food conservation technique 
that is useful in all respects and is 
fully supported by WHO and FAO. 

Last year, Dr Halfdan Mahler, 
WHO's Director-General, said: "The 
issue of food irradiation seems to 
have caused great controversy in 
several countries , and WHO has time 
and again been approached to ex
plain its position concerning the 
safety of the food irradiation pro
cess. I would like to take this op
portunity to restate what has been 
said before-namely that WHO is sat
isfied regarding the safety of irradi
ating any food commodity up to an 
overall average dose of 10 kGy. " 

The unfounded attempts to be
smirch scientific and technological 
advances and the unwillingness to 
accept new technology do suggest a 
latter-day Luddite movement. It 
just so happened that in the post
Hiroshima world all things . nuclear 
became a pet subject of irrational 
hate: the A-bomb, the absurd large 
stock-piles of nuclear weaponry, 
food irradiation, nuclear energy
everything was lumped under one 
umbrella. The all-too-understand
able fear and uneasiness connected 
with the Bomb are deeply felt by 
the public at large (although there 
is a school of thought that sub
scribes to the " usefulness " of nu
clear arsenals). Unfortunately, in 
the course of public debate, the 
divide between the military and 
peaceful uses of nuclear power has 
tended to become too blurred. As a 
result the controversy has split 
opinions unevenly and the "fall
out" is still being felt. Nuclear 
stock-piles linked into the aptly
named concept of MAD (mutually 
assured destruction) have given nu
clear power a bad name. But then, 
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no-one draws parallels between oil 
and napalm. 

But what about the peaceful uses 
of nuclear energy? Is it, as some 
claim, "a very expensive way to 
boil water? " Or is it ecologically 
clean and sound, as claimed by 
others? The track records for safety 
show that nuclear energy has 
proved to be much more effective 
at keeping danger at bay, as com
pared with coal mining or the 
chemical industry. India still re
members the agony of the Bhopal 
chemical gas disaster, in which 
some 2,500 died and some 300,000 
were affected. Yet the accidents at 
Chernobyl and at Three Mile Island 
in the United States left deep psy
chological imprints on our collec
tive memory which bear no com
parison with any accident in the 
mining industry, for example. The 
deaths of 31 brave men who gave 
their lives to limit the consequences 
of the Chernobyl accident will 
probably be less important in peo
ple's minds than the exaggerated 
fear of radioactive fallout. 

"It is unlikely that in any West 
European country there will be any 
detectable or identifiable increase 
in the number of cancers, although 
some preliminary calculations have 
been made in a few countries of the 
possible national morbidity and 
mortality which could be ascribed 
to the Chernobyl accident. Certain
ly, in a country like Sweden, 
the harmful effects of natural 
radon, for example, are of much 
greater importance," says Mr J. 
Waddington, environmental health 
expert in WHO's Regional Office for 
Europe in Copenhagen. 

The appearance in 1956 of the 
first sizeable nuclear reactor 
(at Calder Hall, in the United 
Kingdom) threw the glove into the 
world energy ring, at that time 
dominated by the heavyweights of 
the coal and oil industries. Thirty 
years later, there are now 26 
countries which are members of 
the still somewhat exclusive nuclear 
energy club, comprising 406 reac
tors world-wide. In real terms, the 
figures speak for themselves : 70 
per cent of all energy produced by 
France, nearly 50 per cent in South 
Korea and a quarter in energy
hungry Japan. The nuclear power
stations are cheaper than coal or oil 
in the long run, and emit no acid 
rain or industrial smog. 
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Provided nuclear waste is buried 
deep under the sea bed, the "worst 
possible scenario" has shown that it 
would take between 300,000 and 
500,000 years for the most potent 
radionuclide to get back to the sur-

Patterns of power. Coal-tips in many 
parts of the world emit high levels of 
radioactivity (right). The nuclear power 
industry (below) is obliged to find safer 
ways of dealing with its wastes. 
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face. In many coal-mining areas in 
the world coal-tips are important 
emitters of radiation that are bound 
to stay on the surface for ever. So 
much for ecologically-sound fossil 
fuel. 

Our age saw the introduction of 
several hundred" man-made" radio
nuclides used in medicine, the pro
duction of energy, prospecting for 
minerals, treating cereals, and fire
detection, to name just a few of 
their applications. Modern medi
cine alone has drawn heavily on 
these. Today, practically every hos
pital features at least some kind of 
radiation medicine equipment, 
whether for diagnosis or for treat
ing diseases. Its uses range from the 
familiar x-ray machines to comput
erised tomography for detecting 
cancerous tissues. However para
doxical it may seem, radiation 
treatment is one of the principal 
means of fighting cancer. 

To sum up, it may be said with 
reasonable assurance that low-level 
radiation poses a relatively minor 
public hazard. Many people habit
ually accept the much greater risks 
of, for instance, smoking or driv
ing. According to a UN publication, 

"a citizen of a developed country 
receiving an average dose from 
both natural and man-made sources 
of radiation is five times more likely 
to die on the road and more than a 
hundred times more likely to perish 
from smoking 20 cigarettes a day, 
than he or she is to contract a fatal 
radiation-induced cancer." 

The workings of modern science 
and technology in general, and of 
nuclear science in particular, are 
way beyond comprehension by the 
non-scientific community. When 
one is bombarded with rems, bec
querels, millisievert, grays, it takes 
a lot of time and patience to be able 
to see the light in this terminologi
cal maze. With time, the paths of 
the two groups seem to be drifting 
further and further apart. There
fore, at least some of the blame for 
the general public's reluctance to 
accept the · nuclear age should be 
placed at the feet of those ivory
tower scientists who have been un
willing to translate the realities of 
their highly sophisticated world 
into language understandable by 
the non-specialists. 

Knowledge is power-but not 
only for the few ! • 
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