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Abstract 
Variability is large in ground water trace element concentrations in the glacial aquifer system of the 
northern United States, in both local and regional scales. Ground-water sampling, from 1992 through 
2003, of the National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey, 
determined trace element concentrations in 847 wells in the glacial aquifer system. Concentrations of 
antimony, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, molybdenum, 
nickel, selenium, strontium, thallium, uranium, and zinc vary as much within NAWQA study units (local 
scale; ranging in size from few thousand to tens of thousands of square miles) as over the entire glacial 
aquifer system. The glacial aquifer system includes areas from most of New England, through the 
Midwest, and portions of the Pacific Northwest and Alaska. The sampled wells are from both land-use 
surveys and water-supply well networks. 
 
Relations between trace elements in ground water and glacial or bedrock geology, are difficult to 
determine, in part, because of the large variability in mineral content and bulk trace element chemistry of 
the geologic units. Patterns of trace element detections in glacial aquifer ground water were examined 
using techniques suitable for dataset with zero to 80 percent non-detections. During the time period of 
sampling, the analytical techniques changed and, in general, improved sensitivity. Multiple reporting 
limits complicate comparing detections and concentrations. Regression on Order Statistics was used to 
characterize the medians and other quantiles of the trace element concentrations. Quantiles of dissolved 
iron concentrations are similar for selected study units and the entire data set. Other trace elements that 
show similar variability between study-unit scale and the extent of the glacial aquifer are: barium, lead, 
cadmium, copper, and zinc. Characterization of this variability is a step in determining the regional 
probability of these trace elements exceeding drinking-water or other human health standards. 
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