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 GUEST EDITORIAL
 
 Uncertainty and environmental risk assessment Environmental risk assessment can be characterized as the use of scientific data to define the probability of some harm affecting a portion of the environment under stated circumstances. This differs from risk management, which can apply the risk assessment in conjunction with economic and social considerations. Environmental scientists from many disciplines provide scientific data for the process of risk assessment and generally are well aware of the uncertainty of their data. How researchers estimate scientifically the uncertainty of their data and transmit these determinations to those charged with environmental decision making was emphasized at a recent workshop that examined the effect of dioxins on human health and the environment. A colleague involved in making regulatory decisions placed a high priority on the need for scientists to express the uncertainty of data applied in risk assessments. Further clarification revealed that he was requesting both technical and judgmental interpretation of uncertainty of the data. Although his comments were directed toward environmental risk assessments of dioxin, they also have a generic application. We define statistically the uncertainty of our data by various methods, but rarely do we express an opinion on the judgmental component of our research. For example, convention requires that expressions of LC5Os (the concentration of test material that kills 50% of the test organisms in a designated time) include fiducial (confidence) limits established at a given level of significance, which indicates the certainty, and thus the uncertainty, of the data. This also is true for dose-effect data in other testing. Sensitivity and error analyses are applied to some ecological data for the same purpose. In this regard, much research effort is being devoted to “validate” models that are constructed to predict the effects and environmental concentrations of the pollutants evaluated in risk assessments. Often these models are constructed from laboratory-derived data that cannot actually be validated because laboratory conditions from which the models were developed cannot be duplicated in the environment. Rather than validate, we subjectively estimate the limits of applicability of l a b This article nM subjsn 10 US. W r i hl Published 1 9 s American Chemical .&day
 
 ratory data to field situations. Knowledge of these limits reduces the uncertainty of the extrapolations and predictions and strengthens assessments of risk. It is prudent to point out here that some variables, such as climatic conditions, used in long-range predictive models will always carry a high degree of uncertainty. Scientists are often reluctant to provide judgmental opinions on the uncertainty of data where the opinion goes beyond the statistical or technical aspects of the data. Nevertheless, several techniques have been developed to elicit such judgments from scientists. Modifications of the Delphi technique have been used to combine opinions in development of water quality measures and in military science applications. The Adaptive Environmental Assessment (AEA) process successfully develops dynamic models and submodels that estimate the effect of a pollutant or other stress on the environment. This process is based in part on judgmental decisions by the participants. Such techniques are truly methods of “objectifying” the subjective. My workshop colleague suggested that scientists are best equipped to make technical and judgmental analyses of the uncertainty of a given data base and should provide such analyses to those making environmental decisions. I agree with the suggestion, but believe strongly that scientists must clearly separate expressions of uncertainty based on statistics from those based on judgment in order to retain credibility and contribute to risk assessment in a positive manner.
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