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Comparison of Heavy Metal Pollutant Exposure and Risk Assessments
in an Abandoned Mine Site
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Abstract

In this study, soil environmental impact assessment using risk-based approach was compared with that using concentration-
based approach. For this, heavy metal contaminant exposure was characterized in an abandoned mine area. According to the
estimated carcinogenic and non-carcinogenic risks, soil ingestion was identified as the most dominant exposure pathway. When
contaminant concentrations exceeded the Korean Soil Contamination Warning Standards, their corresponding risk values also
exceeded the Total Soil Risk Standard. Even the cases of satisfying the Korean Soil Contamination Warning Standards mostly
showed higher risk levels than the Total Soil Risk Standard, re-confirming a more sensitivity of the risk-based assessment than
concentration-based assessment. However, the in-depth analysis of the estimated non-carcinogenic risk values revealed a few
cases for soil contact pathway showing contaminant concentrations higher than the Korean Soil Contamination Warning Stan-
dards although their non-carcinogenic risk values satisfied the level of Hazard Index Standard. The findings from this study
support a necessity of shifting policy paradigm from concentration-based approach into risk-based approach for reliable risk
assessment in abandoned mine areas, and also suggest a necessity of further fundamental studies regarding risk factors and
standards.
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