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The glacial aquifer system is one of the most important sources of ground water in the Northern United States; it was the source of drinking water for 41 million people during 2000 (Warner and
 Arnold, 2005). More than 800 wells in the glacial aquifer system were sampled for arsenic as part of U.S. Geological Survey National Water-Quality Assessment (NAWQA) studies during 1991-2003. Elevated concentrations of arsenic in drinking water have been linked to multiple health problems, including bladder, lung, and skin cancers; diabetes; and neurological dysfunction (National Research Council, 1999). Arsenic is often released to ground water from naturally occurring minerals as a result of a shift in geochemical conditions—typically redox conditions or pH (Smedley and Kinniburgh, 2002). 
For the glacial aquifer system of the northern United States, about 9 percent of samples had arsenic concentrations greater than the US Environmental Protection Agency Maximum Contaminant Level (MCL) of 10 micrograms per liter. For the aquifer as a whole, the best indicator of elevated arsenic concentrations was the redox condition of the ground water. Redox conditions were estimated on the basis of threshold concentrations of five basic water-quality parameters: dissolved oxygen, nitrate, manganese, iron, and sulfate. For example, less than 1 percent of oxic samples had elevated arsenic concentrations as compared to 19 percent iron-reducing or sulfate-reducing samples and 45 percent of methanogenic samples. Arsenic concentrations were also related to the estimated age of the ground-water. Elevated arsenic concentrations were detected in 34 percent of old waters (recharged before 1953) as compared to 4 percent of young waters (recharged since 1953). For old and methanogenic samples, 62 percent had elevated arsenic concentrations. 
Arsenic concentrations and redox conditions differed among broad regions of the glacial aquifer system, which was subdivided into four areas on the basis of physiography and characteristics of the glacial deposits. The percentage of samples with elevated arsenic concentrations was lowest in the East area (New Hampshire, Massachusetts. Connecticut, Vermont, New York, and eastern Pennsylvania); higher in the Central area (Ohio, Michigan, Indiana, Illinois, and Wisconsin); and highest in the West Central-North area (North Dakota and Minnesota). This general east-to-west increase in the percentage of samples with elevated arsenic concentrations corresponded to an increase in the percentage of samples with strongly reducing conditions (iron-reducing, sulfate-reducing, or methanogenic). The median concentration of dissolved organic carbon showed a similar east-to-west increase. 
Observations from the study area are consistent with the idea that the predominant source of arsenic is iron oxides and the predominant mechanism for releasing arsenic to the ground water is reductive desorption or reductive dissolution. A second mechanism, which releases arsenic from iron oxides under oxic conditions, was noted for data from the West Central-South area (Nebraska). This mechanism appears to be active in a relatively small part of the aquifer system and the resulting arsenic concentrations are generally less than the MCL. 
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