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ABSTRACT

A preliminary evaluation of analytical and thermodynamic data indicate that elevated concentrations of nitrate in ground water could oxidize and mobilize selenium. Ground-water-quality data from irrigated land underlain by Mancos Shale of Cretaceous age in western Colorado (investigated as part of the Department of the Interior National Irrigation Water-Quality Program) indicate that concentrations of dissolved selenium are positively correlated with dissolved nitrate plus nitrite (r=0.65, n=39). Water quality data in the U.S. Geological Survey data bases from Colorado and Wyoming indicate that concentrations of dissolved selenium are positively correlated with dissolved nitrate plus nitrite in ground water (Colorado--r=0.48, n=371; Wyoming--r=0.99, n=94). Dissolved selenium and nitrate plus nitrite also are positively correlated in surface water (Colorado--r=0.68, n=156; Wyoming--r=0.74, n=43). Thermodynamic relations for the oxidation of selenium by nitrate indicate that reduced-selenium species could be oxidized by nitrate and nitrite. Theoretical energies for some of the reactions nearly equal the energy available for oxidation of selenium by dissolved oxygen. However, observations of ground-water data indicate that if the aqueous geochemical conditions are sufficiently reducing (redox potential < 300 millivolts), the dissolved nitrogen species are reduced to NH3 and N2, and selenium also is reduced out of solution. The oxidation of selenium by nitrate is particularly pronounced where elevated nitrate concentrations occur in ground water that flows through shale bedrock. Selenium that occurs as a trace element in pyrite in shale bedrock could be readily oxidized by dissolved nitrate in ground water. Direct research is currently underway to investigate the oxidation of selenium by nitrate.
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