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Quantification of uncertainty in evaluating the health risk of a contaminated site based on Monte Carlo method
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Abstract, Risk assessment is inherently associated with uncertainty, and ignoring the uncertainty will lead to difficulty in decision-making process for risk
managers. To quantify the uncertainties and their influences on the health risk of a contaminated site, a conceptual model was built to evaluate the exposure process
and the uncertainties. Probability density function was used to describe the parameter uncertainties, and Monte Carlo methods was used to propagate uncertainty
from model input to model output to form the probability distribution of contaminants in wellbores. Based on the above results, the widely-used Does-Effect model
was used to calculate the value of human health risk. A Chromium-contaminated site in southwest China was taken as a case study. The results showed that in the
optimal case, the hazard quotients of hexavalent chromium and total non-carcinogenic were 8.98 and 1.02, respectively. Under normal circumstances, the hazard
quotients were 30.57 and 2.72, respectively, while under the most unfavorable conditions, the hazard quotients increased to 77.95 and 7.11, respectively. The results
indicated that this method can be applied to evaluate the health risk and the impact of parameter uncertainties on risk, and can provide strong support for the risk
managers' decision-making.
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