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ABSTRACT

Large concentrations of selenium in water, bottom sediment, and biota were detected in the Kendrick Reclamation Project during the reconnaissance investigation conducted as part of the U.S. Department of the Interior's Irrigation Drainage Program during 1986-87. Two objectives of a detailed study, started in 1988, are to determine the major source areas of selenium and the possible geochemical processes controlling selenium in critical wetland areas.

Source areas of selenium were identified by intensive soil, plant, and water-sampling programs. Large concentrations of selenium in samples of agricultural soil and alfalfa occur in three areas: west of the Natrona County Airport, near Rasmus Lee Lake, and near the junction of Casper Creek with the North Platte River. Geometric-mean concentrations of selenium in samples of both native soil (0.71 micrograms per gram) and sagebrush (0.96 micrograms per gram) were largest at locations mapped as Upper Cretaceous Cody Shale. However, some individual samples of soil and sagebrush from areas of Cody Shale contained relatively small selenium concentrations. Geometric-mean concentrations of selenium in samples of soils derived from other formations were in the range of 0.2 to 0.3 micrograms per gram. Concentrations of dissolved selenium in drain-water and ponded-water samples were largest west of the Natrona County Airport. Selenium concentrations ranged from 120 to 980 micrograms per liter in drain-water samples and 1,700 to 5,300 micrograms per liter in the ponded-water samples.

Analysis of data from selected wetland and drain-water sites indicates that primarily three processes are controlling selenium and major-ion concentrations. Selenium-to-chloride, and major-ion-to-chloride ratios calculated from water samples collected at Goose Lake, a closed basin, indicate evaporation of irrigation-ditch water can cause both the large selenium and major-ion concentrations. The largest concentrations of total selenium, exceeding 1,000 micrograms per liter, were detected in samples from Rasmus Lee Lake and Oregon Trail Drain during lowland snowmelt events prior to the start of irrigation. Increased concentrations of selenium during snowmelt may be caused by a combination of desorption of selenium from bottom sediments and dissolution of soluble salts that have accumulated in the soils since the last wetting cycle. A selenium concentration of 70 micrograms per gram was detected in a salt-crust sample from the western side of Rasmus Lee Lake.
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