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THE PERILS OF AIR POLLUTION 
By Professor H. G. BA IT Y, Director' w H 0 Division of Enviromnental Sanitation 

With industrial growth, more and more 
gases, vapours, fumes, dusts and other 
impurities are poured into the air we 
breathe. This increasing pollution of the 
atmosphere must be prevented if our health 
is to be safeguarded from its disastrous 
effects. 

Ten years ago, in October 1948, the small 
town of Donora, Pennsylvania, was struck 

by a fog disaster. The town is located on a 
sharp horseshoe bend of the Monongahela river 
30 miles south of Pittsburg. On both sides of 
the river are hills rising about 400 to 600 feet 
with farmland and woods in a ll directions. 
The area immediately along the river bank is 
occupied by a large steel mill and a large zinc 
reduction plant. It had long been known as a 
district liable to heavy fogs, especially in the cold 
weather of the late autumn, and the coal barges 
on the river used to anchor in midstream and 
wait for the fog to clear. Sunrise often brought 
relief but it was common for the captains to 
await the lifting of the "second fog" which came 
after sunrise. 

The fog of 1948 was unusually wet and dirty 
and had a peculiar sulphurous smell. lt became 
dense on Tuesday morning, 26 October, and soon 
Don ora's eight doctors were receiving far more 
calls than they could attend to. The patients 
complained about pain in the abdomen, splitting 
headache, nausea and vomiting, and some 
coughing up of blood. Soon there were 20 
deaths directly attributable to the fog. 

Late Saturday afternoon it began drizzling, the 
air became cleaner, and by Sunday morning, 
31 October, the fog was gone. 

Towns under a lid 
There was no doubt that only polluted air 

could have caused the illnesses and deaths in 
Donora. What is known as a temperature 
inversion, i.e. temperature increasing with alti
tude, had lead to something akin to a lid or 
ceiling over the town, permitting dangerous 
concentrations of poisonous air discharged by 
local factories and normally dissipated into the 
atmosphere. 

The Donora disaster ten years ago was by no 
means a strange new phenomenon. Jt was 
simply the occurrence of a well-known meteoro
logical phenomenon in an area where the toxic 
products of combustion are discharged in excess 
into the air as was also the case in the Meuse 
river valley in Belgium in 1930. During the 
first week of December of that year, most of 
Belgium was blanketed by a fog. As usual, it 
was particularly dense in the river valleys and at 
its worst along the Meuse river from Huy to 
Liege, a distance of about 15 miles lined with 
blast furnaces, steel mills, a sulfuric acid plant 
and an artificial fertilizer plant. Beginning on 
the third day of the fog, people in the valley 
were attacked with respirator¥ trouble such as 
hoarseness, cough, shortness of breath along with 
nausea and vomiting, and before the fog abated 
after six days, several hundred people had fallen 
ill and 62 had died. Domestic animals were also 
attacked, and many heads of cattle had to be 
slaughtered. 

The worst fog disaster in modern times was the 
one that ravaged London in December 1952. 
Smoke-polluted fog in the Thames Valley during 
the four days 5-8 December is estimated to have 
caused between 3,500 and 4,000 deaths. In the 
past hundred years only the peak week of 
influenza in November 1918 produced more 
deaths over the expected normal than did the 
"smog" in 1952, and even the cholera epidemic 
of 1866 could not quite equal it. 

The markedly increased rate of admissions to 
London hospitals was particularly high for cases 
of acute diseases of the respiratory tract, which 
"nearly quadrupled" for one institution. Heart 
disease admissions also increased sharply. Fol
lowing the disaster, the Government called for 
an investigation which resulted in a series of 
recommendations aimed at preventing recurren
ces. Nevertheless, a similar but less severe 
"smog" occurred in 1956, estimated to have 
caused 1,000 additional deaths in Greater 
London. 

1000 tons of motor-waste 
Although less acute, polluted fogs are even 

more frequent in Los Angeles, California, than 
in London, and it was in Los Angeles that the 
word "smog" was coined. While domestic coal 
fires are the chief culprit in London, the main 

The eye-smarting blue haze over the city 
of Los Angeles is caused mainly by unburned 
hydrocarbons, discharged into the air from 
Los Angeles' two and a half million cars 
and from oil refineries. Other big cities are 
threatened by the same problem as soon 
as their automobile population becomes 
large enough. • 

cause of Los Angeles' smogs is the immense 
number of automobiles. From 1940 to 1954, 
the number of cars increased nearly 100 per cent., 
and it is now two and a half million. 

It was not until 1944 that the inhabitants of 
Los Angeles became acutely aware of an atmo
spheric cond ition which sometimes remained for 
days at a time, and in which visibility was 
reduced by a light blue haze. When the problem 
was studied, public health engineers realized that 
the automobiles in Los Angeles used fi ve millions 
gallons of petrol a day, and emitted over 1 ,000 
tons of unburned hydrocarbons to the atmos
phere daily. This, in an area where the customary 
meteorological conditions are such as to prevent 
natural ventilation is bound to create trouble. 

Preliminary medical investigations in Los 
Angeles indicate that during periods of smog 
there is a large number of complaints of eye 
irritation and some irritation of the nose and 
throat. An interesting investigation still in 
progress involves the medical observation of 
elderly persons to determine whether or not 
increased frequency of illness or death in this 
group is associated with higher levels of air pol
lution. However, initial results indicate that 
there is no such relationship. 

A fire in the cave 
The unrecorded history of the health effects 

from man-made air pollution may go back to the 
time of the cave man who lighted a fire inside his 
cave and was affected by the irritant fumes. 
Tacitus, in writing about the death of Pliny the 
Elder from volcan ic fumes, gives us the first 
recorded incident of the adverse effects of air 
pollution. Complaints of ill-smelling fumes 
began in England with the introduction of coal 
for industrial use, and in 1661, the first pamphlet 
on the subject of man-made air pollution was 
issued describing the undesirable effects of smoke 
upon the lungs. 

Until recently, however, the public was sin
gularly unconcerned about the quality of the air 
we breathe, although the purity of food and 
water supplies has been considered of sufficient 
importance to warrant proper safeguards for 
many years. In 'fact, the average human adult 
requires about thirty pounds of air for breathing 
in a day while he consumes about two and three 
quarter pounds of food and drinks four and a 
half pounds of water. Nowadays, the im
portance of pure air in maintaining full health is 
receiving greater recognition. The industrialized 
countries are beginning to apply scientific and 
technical knowledge to the prevention, or at 
least the mitigation of air pollution, for not only 
has the serious effect of contaminated air on 
health been demonstrated in Donora, the Meuse 
Valley and in London, it is also known that sick
ness from respiratory diseases is greater among 
those living in the polluted air of industrial 
towns than among those living in the purer air 
of rural districts. 

Londoners who have been in Los Angeles 
during one of the smogs wonder what all the fuss 

is about, as visibility, by the standard of London 
fogs is fairly good. If, by some quirk of meteoro
logy, Los Angeles should get a prolonged wet fog, 
visibility would no doubt be extremely poor and 
the toxicity could be changed from its present 
low to very high. The people of Los Angeles are, 
in fact, deeply concerned with this possibility as 
well as with the possibility that long exposure to 
the polluted local air may have an adverse effect 
on health which may not appear until years after. 

In this connexion it is interesting to speculate 
about the psychological effects of air pollution. 
For example, a recent study in Los Angeles has 
shown that children in school become more 
unruly during days of high air pollution, and 
there can be little doubt that living in polluted 
air, which for one thing does not allow the sun 
to shine through, creates mental stress in general. 

While it is difficult to evaluate the psychological 
effects of air pollution, it is fairly easy to estimate 
the material losses caused by polluted air, in
cluding damage to buildings, increased cost of 
cleaning, losses due to damage to plants and 
animals, and, finally, loss of the dust or gas that, 
if collected, might be of economic value. 

It is calculated that 3 million dollars' worth of 
damage has been done to crops in the Los 
Angeles region every year since 1953, and it is 
estimated that in 1950-1951 the total losses in the 
United States of America due to air pollution 
amounted to 1,500,000,000 dollars, i.e. 10 dollars 
per inhabitant per year. In the United Kingdom 
it was estimated that the losses for 1947 amounted 
to 100 million pounds sterling, and in France, the 
annual damages are calculated at 240,000 million 
francs or 14 dollars per year per inhabitant. 

Is it possible to prevent the air pollution that 
causes these losses and imperils the health and 
well-being of peoples in many parts of the world? 
The answer is yes, according to a group of air 
pollution experts who recently met in Geneva 
under the auspices of WHO. It is certain, that 
on the basis of existing knowledge much pol
lution can be avoided at a reasonable cost by 
careful planning and siting of factories and 
dwellings, better design of equipment, and better 
operation based on adequate training of manage
ment and employees, Smok;e, for example, can 
be avoided by .. ensuring ptdper air supplies for 
burning coal and oil in industrial boilers. How
ever, to avoid air pollution. from domestic coal 
fires such as those irr London, new heating 
systems may have to be introduced. 

A warning from Los Angeles 

But the enormous increase in motor traffic 
means that there is a "new" source of pollution 
which is continually on the increase. This is the 
situation in Los Angeles whose short history of 
ten years of air pollution study has made public 
health officers in all the big cities of the world 
reconsider their position for the future. 1f 
hydrocarbons from automobile exhausts are the 
main cause of the problem in Los Angeles, then 
the problem can appear in other cities as soon as 
the automobile population becomes large enough. 

The solution has to be found in technical advances 
which will enable the automobile engine to burn 
its fuel with . an efficiency approaching 100 per 
cent. 

Another new air pollution problem is that 
arising from the use of nuclear energy. This is 
a very special aspect of air pollution, at present 
handled by departments of the atomic energy 
organizations of the various countries. It is 
apparent, however, that with the development 
of nuclear energy for industrial purposes, the 
whole subject of the dispersal, monitoring and 
control of radioactive effluents cannot remain 
divorced from the problem of air pollution in 
general. 

Agencies are at work in various parts of the 
world on the many aspects of this complex 
problem of air pollution. It can only be solved 
economically by the close co-operation of doc
tors, engineers, chemists and other technologists 
and scientists, and even of the legislators and 
administrators, not only within each country, but 
throughout the world. Though conditions differ 
from one country to another, and even from one 
locality to another, the remedial measures avail
able and needed are broadly the same in principle. 

The World Health Organization, recognizing 
how the knowledge and experience gained in one 
country can help solving health problems in an
other, has set up an Expert Committee on Air 
Pollution which groups together medical and 
public health specialists drawn from Africa, 
America, Asia and Europe. 

It is expected that the work of this Committee 
will lead to closer cooperation and exchange of 
information and will point the way to greater 
progress in research, and in the application of 
existing knowledge for the benefit of mankind 
throughout the world. 

S O ME CASES OF AIR 
P OLLUTION IN EUROPE 
Switzerland: Harmful effects on animals 
and on plant life have been reported in 
the neighbourhood of aluminium factories. 

Poland : In some districts, where the con
centration of smelting and similar indus
tries is particularly heavy, the health of 
school children is being adversely affected. 

Netherlands : Pollution from fluorine com
pounds has had such a serious effect on 
cattle that some have had to be slaughtered. 
Damage to plant life has also been noted. 

Germany: Animal losses have occurred 
near plants releasing arsenic compounds 
and metallic dusts into the air. 

Sweden : Harmful effects on plant life have 
been observed as a consequence of flue 
gases from shale-oil factories, iron works, 
phosphate factories, carbon bisulfide fac
tories, copper works, electro-chemical 
factories and sulfate cellulose plants. 

France : A recent study of ai·r pollution in 
Paris led to the conclusion that motor-traffic 
accounts for 30-40% of the total pollution 
and domestic heating for about 50%. 

Finland : Heavy compensation has been 
paid by a sulfuric acid factory for damage 
to crops and materials. 
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