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Making radiation understood 
Governments and nuclear energy agencies are resolving to put more energy into explanation. But they 
have an uphill task ahead of them. 
IF the past two weeks have shown any
thing at all, it is that the world remains in 
need of a general awareness of radiation 
and of its potential consequences. 
Nothing else can account for the near
panic that seems to have afflicted some of 
those living in Western Europe since the 
news from the Ukraine came to light. 

One of the beneficent consequences of 
the Chernobyl accident is that many of the 
organizations concerned have now taken 
to saying that they will do more to ensure 
that non-technical people are more ac
curately informed. Past experience will 
remind them that it is a daunting task. 

tion of any kind per second) has, for ex
ample, replaced the curie as the unit of 
activity (1 Ci=3.7.10' Bq). As the excite
ment of the past two weeks has shown, the 
Bq is dramatically too small a unit, small 
enough to yield large numbers in quite 
unremarkable circumstances; the natural 
content of radon-222 in the air may for 
example range upwards from an estimated 
1.8 Bq m-' at equilibrium to 30 times as 
much in granitic areas. 

things to what lawyers call assaults from 
outside, or because it is ingested in a 
general sort of way or because particular 
radionuclides are absorbed into different 
tissues (as iodine is into the thyroid or 
plutonium into bone). It will unfor
tunately be a long time before these dis
tinctions are widely appreciated. 

Much worse is true of the attempts that 
professional people make to allow for the 
stochastic nature of most of what they say 
about the effects of radiation. Why, for 
example, work out the "dose commit
ment" of a population as a consequence of 
iodine-131 from Chernobyl in units called 
man-Sieverts? Because somebody 
(rightly) along the line has made the 
assumption that the biolgical con
sequences are linear functions of the dose. 
But since the biological consequence is 
most often a cancer, in simple language 
something that you have or do not have, 
the generally unfathomable concept of 
probability is unavoidable. It is a little like 
trying to persaude a man on an omnibus 
that he is safe because the chance of the 
vehicle being blown over in the wind is 
merely one in a few tens of millions (which 
is precisely what the authorities will now 
have to attempt with nuclear power 
stations). It will be an uphill task. 

One incidental problem is that first
hand knowledge of radiological protec
tion of the sophistication required intelli
gently to follow events such as those of 
the past few weeks is rare. Most of the 
practitioners are people who began their 
professional lives as nuclear physicists, 
radiochemists or radiographers, although 
the needs of the nuclear industry explain 
why there are now higher education cour
ses, usually at the graduate level. 

A further complication is that of the 
units in which radiation is measured. In 
the lifetimes of many of those with a 
second-hand knowledge of the field, the 
becquerel (representing one disintegra-

Confusingly (for those whose know
ledge is second-hand) the other units 
newly introduced in 1978 are too large. 
The modern equivalent of the rad, itself a 
measure of radiological energy absorbed 
per unit of matter, is too large (1 gray, or 
Gy, = 100 rad = 1 joule of energy per 
kilogram). The same goes for the Sievert, 
the modern equivalent of the rem, the 
modification of the unit called the rad that 
allows for the different effectiveness of 
different kinds of radiation in living 
tissues. People used to manipulating 
numbers are able to comprehend and use 
these relationships; most people are not, 
and there are no simple yardsticks. 

The complexity of the radiation 
problem is another hurdle to be crossed. 
Environmental radiation can cause 
trouble either because it exposes living 

computed the {3-ray dose to the skin for people in the south and 
north by standard techniques and transformed this to effective 
dose equivalent'. If we were to allow for the likelihood of a 
person being indoors during the passage of the cloud, the esti
mate in Table 3 would be reduced by an order of magnitude. 

A considerable number of y-ray dose-rate measurements 
were made throughout the country. The results were analysed in 
terms of net dose rate 1 m above the ground. For the southern 
areas, the representative peak value was 0.1 11Sv h- 1

; for the 
north, 0.6 11Sv h-1 (1 Sv (= 1 J kg-1

) = 100 rem). These dose 
rates were then apportioned according to the relative contri
butions of the deposited radionuclides', and the dose over the 
year was estimated, the assumption being that radioactive decay 
is the only influencing factor. We then applied an indoor occu
pancy factor of 0.98

, a body self-shielding factor of 0.7' and a 
building shield factor of 0.1 10 (see Table 3). It is worth noting 
that somewhat elevated dose rates will persist after next year. 
By May 1991, for example, the extra dose in the north will have 
been about 400 11Sv and in the south 20 11Sv; the dose from 
natural background radiation in the same period will, on the 
average, be 7,500 11Sv. 

For ingestion, it is particularly necessary to differentiate be
tween infants and adults. For the consumption of foods, we have 
used concentrations of 131 I, 134Cs and mcs that are broadly 
typical of the peaks found in our two geographical regions. We 
used consumption rates that are typical for the population as a 
whole4

, and we have estimated doses from the representative 
peak concentrations'. The dose estimates are given in Table 3; 
they refer to the committed effective dose equivalent from the 
consumption of foodstuffs throughout the year after the acci
dent. The standard dosimetric model for caesium isotopes' is 

based on values of metabolic parameters for adults; it will there
fore overestimate the dose to young children. The contribution 
of the slight traces of activity in ordinary drinking water (ground 
or surface) is negligible and we assume that the ban on drinking 
fresh rain water was effective. Activity that will eventually find 
its way into animal carcasses and other foodstuffs will make only 
second-order contributions. 

The dose estimates in Table 3 are for two age groups and our 
two geographical areas. Doses weighted for age and geograph
ical distribution of the population are also given. For a United 
Kingdom population of 56 million, the weighted individual dose 
of 70 11Sv implies a collective dose of 4 x 1 O' man Sv in the year 
after the accident. This value is a few per cent of the annual 
collective dose to the population from natural radiation, which is 
about 10' man Sv every year. 
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Board; the Ministry of Agriculture, Fisheries and Foods; the 
Department of the Environment; the Scottish, Welsh and 
Northern Ireland Offices; and our colleagues at Glasgow, Leeds 
and Chilton. 
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