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Book ***** Print on Demand *****The U.S. Geological Survey, in cooperation with the U.S. Environmental
Protection Agency s Regional Vulnerability Assessment Program, has developed a set of statistical tools to
support regional-scale, ground-water quality and vulnerability assessments. The Regional Vulnerability
Assessment Program s goals are to develop and demonstrate approaches to comprehensive, regional-scale
assessments that effectively inform managers and decision-makers as to the magnitude, extent, distribution,
and uncertainty of current and anticipated environmental risks. The U.S. Geological Survey is developing and
exploring the use of statistical probability models to characterize the relation between ground-water quality
and geographic factors in the Mid-Atlantic Region. Available water-quality data obtained from U.S. Geological
Survey National Water-Quality Assessment Program studies conducted in the Mid-Atlantic Region were used in
association with geographic data (land cover, geology, soils, and others) to develop logistic-regression
equations that use explanatory variables to predict the presence of a selected water-quality parameter
exceeding a specified management concentration threshold. The resulting logistic-regression equations were
transformed to determine the probability, P(X), of a water-quality parameter exceeding a specified
management threshold. Additional statistical procedures modified by the U.S. Geological Survey were used to
compare the observed values to model-predicted values at each sample point. In addition, procedures to
evaluate the confidence of the model predictions and estimate the uncertainty of the probability value were
developed and applied. The resulting logistic-regression models were applied to the Mid-Atlantic Region to
predict the spatial probability of nitrate concentrations exceeding specified management thresholds. These
thresholds are usually set or established by regulators or managers at National or local levels. At management
thresholds of 1 milligram per liter and 3 milligrams per liter as nitrogen, the probability of nitrate
concentrations exceeding these levels...
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