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ABSTRACT

Atmospheric emissions from coal-fired electrical generating stations contain several
carcinogens, as well as other non-carcinogenic substances such as $O,. In areas where
the main sources of SO, are coal-fired generating stations, the SO, may be used us
an indicator of general air pollution levels from these plants, Coal-fired power plants
are the main source of atmeospheric SO, in Ohio. Significant associations were
found between county Cancer and Respiratory Cancer mortality rates and estimaled
annual SO, emissions in Ohio. Linear regression demonstrated that the associations
were of considerable magnitude. Living near a conventional coal-fired powoer plant,
therefore may be a cancer risk factor.

INTRODUCTION

Sulfur dicxide levels can be utilized as an indicator {or the general degree of
atmospheric pollution (National Air Pollution Control Association, 1969; Wark and
Warner, 1976). Where 50, levels are high, it can be reasonably expected that other
pulmonary irritants, e.g., particulates, ure also present in large concentrations.

A study was undertaken, using SO, emissions estimates from coul-fired power
plants as a surrogate for air pollution levels, to ascertain whether any relationships
exist between pollution levels and chromnie disease mortality rates in the stute of Ohio.
Specilically, the study examined disease-specific mortality rates in Ohio countics
with coul-fired power plants and counties without such instullations in order to deter-
mine whether or not these two groups of mortality rates differed.

METHODOLOGY

Ohio was sclected for investigation because steam-electric power plants are
responsible for at least 70% of all SO, emissions in that state (Park, 1974). Twenty-
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Regression equations were developed for the two statistically significant associ-
ations te determine the magnitude of the cffects SO, emissions had on the cancer
variables:

Cancer Mortality Rate = 122.4 + 21.5 {log, SO,)

Respiratory Cancer Mortality Rate = 24.2 + 6.0 (log,, SO,)
These equations showed that as SO, emissions rise by u factor of 10, the cancer
mortulity rate increases by more than 14% {e.g., from 135 to 177 per 100,000 per
year) and the respiratory cancer mortality rate increases by 16% (e.g.. [rom 37.5 to
43.5 per 100,000 per year). It should be emphasized here that there is no evidence
that the air-borne oxides of sulfur are carcinogenic and that the SO, emissions are
used here only as a general measure of air pollution from power plahts. However,
since the emissions from coal-fired power plants are known to include earcinogens
such as polyaromatic hydrecarbons and naturally oecurring long-lived radioactivity,
these findings are consistant with stuclies finding associations between air pollution
and various cancers {Hagstrom et al., 1967; Winkelstein and Kantor, 1969).

It was thought that large urban cenlers in certain counties might have presented
problems of colinearity, so another set of correlation coefficients was computed,
omitting highly urbanized counties. The associations were similar (Cancer and
SQ,, r = .588; Respiratory Cuncer and 80,, r = .507), thus showing that urbani-
zation was not a confounding factor.

CONCLUSIONS

Statistical associations were found between power plant annual SO, emissions
in Ohio and counly mortality rates lor Cancer (140-209) and Bcspiratc;ry Cancer
{160-163). No similar relationships were found for Major Cardiovascular Diseases
(390-448) or Bronchitis-Emphysema-Asthma (490-493). There was a significant
difference in cancer and respiratory cancer mortality rates between coal-lired power
plant counties and counties without coal-fired power plants.

While SO, itselt is not carcinogenic, power plant ciissions contain various car-
cinogens, Information presented here suggests that SO, levels might serve well as
indicators of general pollution, In areas where coal-fired power plants are the sin-
gle greatest source of SO, emissions estimates from power plant data may be excel-
lent surrogates for general air pollution. Since coal-fired power plants are the main
source of most S(), emissions and because power plant plumes contain various car-
cinogens, further research should be undertaken on the local level to examine the
degree to which living near a coal-fired power plant is a cancer risk factor.
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