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Abstract

We conducted a quantitative human health risk assessment with respect to inhalation of
heavy metals for residents of housing developments in “new towns” where an incinerator will
be operated within the area scheduled for construction thereof. To assess potential human
health risk we calculated the amount of heavy metals emitted from the incinerator, and then
forecasted the potential health impact on adjoining areas where new housing is to be developed
(i.e. “new towns”) at different altitudes by a using SCREEN-3 model. We assessed Cancer Risk
(CR) caused by known carcinogens using the Inhalation Unit Risk criteria developed by the US
Environmental Protection Agency. Notably, we assessed risk by determining concentrations of
heavy metals on a floor by floor basis, as apartment buildings are to be constructed near the
incinerator according to a pre-devised plan. Results indicated that cancer risk for most
carcinogens exceeded US EPA standards for the highest locations at each collection point. This
result indicates that construction of high buildings in areas adjoining incinerators is
undesirable, and that measures to lower carcinogens are needed. The results of this study,
which assessed health risk from exposure to heavy metals emitted from a nearby incinerator,
can be useful in land use planning with respect to the location of housing developments in new
towns, as well as the heights of any buildings constructed. Furthermore, the methodology
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deployed herein with respect to risk assessment can be helpful for policy makers and the

general public in the event of conflicts regarding incinerator projects in the future. The results

herein may also be of merit in determining priorities when establishing harm reduction

measures for carcinogens at incinerators. However, the study does contain several limitations.

The SCREEN-3 model, a kind of screening model that provides conservative results, can

provide higher forecasted concentrations of air pollutants than other models. Moreover,

although the incinerator in question is set to be a thermoselect type, domestic data for emissions

from these incinerators is not available, and assumptions were based on a stoker type

incinerator. Insufficient domestic data likewise compelled the use of data of USA, resulting in

possible errors in results. Continued research will thus be required to develop systematic

methodologies that address the foregoing factors and produce more reliable outcomes.

Keywords : Health Impact Assessment, Incinerator, Heavy Metals, Inhalation Exposure, Risk

Assessment, Land Use Planning
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