National Irrigation Water Quality Program 
U.S. Department of the Interior
Reconnaissance Investigation of Water Quality, Bottom Sediment, and Biota Associated with Irrigation Drainage in the Angostura Reclamation Unit, Southwestern South Dakota, 1988-89 

Earl A. Greene, U.S. Geological Survey
Charles L. Sowards, U.S. Fish and Wildlife Service
Eugene W. Hansmann, U.S. Fish and Wildlife Service

ABSTRACT

A study was conducted during 1988 within the Angostura Reclamation Unit and adjacent areas in southwestern South Dakota to determine the concentrations of major ions, selected trace elements, and pesticides in water, bottom sediment, and biota, and to compare the analytical results to various guidelines for environmental protection and to available baseline information.

In general, water in the study area is a sodium sulfate type. Concentrations of major ions in water samples were relatively large and elevated in relation to national baseline values.

Concentrations of trace elements in water delivered to Angostura Reservoir appeared to be similar to irrigation drain water conveyed in return-flow drains, and in the Cheyenne River downstream of the irrigated lands. Arsenic concentrations were 4 µg/L (micrograms per liter) or less at all sample sites. The maximum concentration of boron (650 µg/L) was measured in Horsehead Creek, a background site. The maximum (16 µg/L) and second highest (13 µg/L) concentrations of selenium were measured in Cottonwood Creek, a background site. The maximum uranium concentration (44 µg/L) was measured in Iron Draw, an irrigation return flow drain, and was substantially greater than at the other sampling sites. Pesticide concentrations in water were small at all sites and most were less than analytical reporting limits.

In general, the study showed that toxic levels of selenium or other trace elements and pesticides in water probably is not a persistent problem within the project area or downstream of irrigation return flows.

Trace-element concentrations in bottom sediment were very similar to the geochemical baselines for soils of the western United States. The maximum measured concentration of selenium (14.0 µg/g (micrograms per gram)) was from Cottonwood Creek, which is a background site. Because the majority of trace-element concentrations were within baseline ranges, there probably is no significant accumulation of trace-element concentrations due to irrigation. Pesticide concentrations in all samples of bottom sediment were less than laboratory analytical reporting limits.

With few exceptions, concentrations of trace elements and pesticides in biota generally were less than values known to produce harmful effects on growth or reproduction. Maximum aluminum concentrations in fish (6,350 µg/g dry weight), invertebrates (7,150 µg/g dry weight), and plants (9,370 µg/g dry weight) were quite large; however, because of the lack of information on the correlation between aluminum concentrations and biological effects, it is difficult to make inferences in regard to toxicity. Selenium concentrations in the majority of whole-body fish tissue samples were greater than the baseline values. Selenium concentrations in eight fish samples and two invertebrate samples were near or exceeded levels that could cause detrimental effects. Several other trace elements were present in biota at concentrations that were potentially elevated on comparison to the general range of values among the sampling sites, but no site or organism consistently had unusually large concentrations. At all sites, pesticide concentrations in biota were small relative to available toxicity data.
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