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Abstract

Scientists with the USGS National Water-Quality Assessment Program evaluated age-dating techniques for their utility in screening aquifers and public-supply wells (PSWs) for susceptibility to contamination; four principal-aquifer settings (Central Valley, Floridan, Glacial Deposits, High Plains) were addressed. Multiple environmental tracers (sulfur hexafluoride, chlorofluorocarbons, tritium/helium-3, tritium) were compared with ground-water age distributions generated by use of lumped parameter models and numerical flow models for PSWs and for monitoring wells installed throughout their contributing areas. Results for samples collected at multiple depths within several of the PSWs during pumping also were compared with results from nested monitoring wells adjacent to the PSWs. Young water (less than 50 years old) was detected in all of the PSWs. Comparison of environmental tracer data with lumped-parameter models and numerical flow models indicate a variety of age distributions in which young water in the PSWs ranged from 20 to nearly 100 percent of the water produced. Comparison of the dating results from the PSWs and monitoring wells, in combination with the age distributions from the numerical flow models, provides insight into which PSWs contain young water consistent with recharge from their simulated contributing areas and which contain young water drawn down locally by short circuiting through natural conduits (such as sink holes) or anthropogenic features (such as irrigation wells). This additional knowledge of where and how young waters actually enter PSWs, which is facilitated by understanding the distribution of ground-water ages in the surrounding aquifer, may be necessary to develop monitoring strategies and plans that are capable of protecting PSWs from contamination.
