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Abstract

Estimates of areas contributing recharge (ACRs) to wells are essential to understanding the relation between land use and drinking-water quality. Simulation models commonly are used to estimate ACRs, but the effects of uncertainty in the models often are not considered. As part of the U.S. Geological Survey’s National Water Quality Assessment, uncertainty was evaluated in four simulation models used to estimate ACRs in California, Connecticut, Florida, and Nebraska. These analyses resulted in a series of maps showing the probability of an area being in the true ACR. The maps were then used in the design of water-quality sampling networks. Although the initial study design was to place wells along a specific flow path, the uncertainty analysis indicated that wells should be located in a broader area so that all potentially contributing land uses are sampled. The four models represent very different hydrogeologic settings, and uncertainty arises from different parameters in each model. The distribution of hydraulic conductivity is an important source of uncertainty. One common method to assess this source of uncertainty is to use statistically derived distributions as input to the model. The method in this study uses the covariance structure of parameters, as determined using a nonlinear parameter-estimation procedure, in a Monte Carlo simulation. The sources of uncertainty in this method include model parameters other than hydraulic conductivity, such as recharge rates, but do not include a detailed representation of hydraulic conductivity. In addition to affecting the estimated ACR, uncertainty affects the distribution of estimated travel times in the aquifer. Monte Carlo results indicate that uncertainty is related to travel time; longer travel times lead to greater uncertainty in the estimated ACR. This result can be used to predict the probability of sampling a combination of water from different sources in a well.

