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calibrated steady-state, finite-diHerence, ground-waterflow model was constructed to simulate ground-water flow in three glaciofluvial aquifers,
defined in this report as the upper, middle, and lower aquifers, in an area of about 114 mi2 surrounding the city of Grand Rapids in north-central
Minnesota. The calibrated model will be used by Minnesota Department of Health and communities in the Grand Rapids area in the development of
wellhead protection plans for their water supplies. The model was calibrated through comparison of simulated ground-water levels to measured
static water levels in 351 wells, and comparison of simulated base-flow rates to estimated base-flow rates for reaches of the Mississippi and Prairie
Rivers. Model statistics indicate that the model tends to overestimate ground-water levels. The root mean square errors ranged from +12.83 J in
wells completed in the upper aquifer to +19.10 J in wells completed in the middle aquifer. Mean absolute diHerences between simulated and
measured water levels ranged from +4.43 J for wells completed in the upper aquifer to +9.25 J for wells completed in the middle aquifer. Mean
algebraic diHerences ranged from +9.35 J for wells completed in the upper aquifer to +14.44 J for wells completed in the middle aquifer, with the
positive differences indicating that the simulated water levels were higher than the measured water levels. Percentage errors between simulated and
estimated base-flow rates for the three monitored reaches all were less than 10 percent, indicating good agreement. Simulated ground-water levels
were most sensitive to changes in general-head boundary conductance, indicating that this characteristic is the predominant model input variable
controlling steady-state water-level conditions. Simulated groundwater flow to stream reaches was most sensitive to changes in horizontal
hydraulic...
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