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Respiratory reduction of selenate to elemental selenium is a mechanism whereby bacteria in sediments effect removal of this toxicant from overlying waters. This process is an important sink in agricultural evaporation ponds in which selenate is abundant. However, selenium at nanomolar levels still poses a threat to biota. Dissimilatory in situ selenate reduction to elemental selenium in sediments from irrigated agricultural drainage regions of western Nevada was measured at ambient Se oxyanion concentrations. Total dissolved selenium (selenate, selenite, organoselenium) was determined by atomic absorption spectroscopy. Selenate reduction was rapid, with turnover rate constants ranging from 0.04 to 1.8 per hour at total Se concentrations in pore water of 13 to 455 nanomoles. Estimates of removal rates of selenium oxyanions were 14, 38, and 155 micromoles per sq m per day for South Lead Lake, Massie Slough, Hunter Drain, respectively. The kinetics of selenate reduction suggest that selenium oxyanion concentrations should have rapidly decreased with depth in the sediment. The presence of nitrate and selenate in pore waters of all sites indicate that other hydrologic factors such as input of oxyanions from shallow groundwater comparable to their biological removal rates obliterated any chemical gradients established by biological removal processes.
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