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ABSTRACT

From 1986 to 1993, the U.S. Department of the Interior (DOI) completed studies of contamination induced by irrigation drainage in 25 areas of the Western United States. In 1992, the DOI commissioned a data-synthesis study with two principal goals. The first goal was to create a relational database of more than 10,000 chemical analyses of water, bottom sediment, and biota samples collected in 25 areas. In addition to chemical data, the completed database contains geological, hydrological, climatological, and cultural data that describe the 25 study areas and the specific data collection sites. The database will be available for the scientific community at the end of the data synthesis study in 1995. The second goal of the data-synthesis study was to use the database to identify commonalities among the areas and identify factors affecting the magnitude of contamination problems. 

The database was used to identify the types and concentrations of contaminants most commonly associated with irrigation drainage at DOI study areas. Selenium is the constituent most commonly found at elevated concentrations in sampled media, although it was not detected at elevated concentrations in all areas. Arsenic and boron were found at elevated concentrations in several areas. Degradation products of DDT were the most common pesticide residues found at elevated concentrations.

In samples of source water entering irrigated areas, the median selenium concentration was less than 1 microgram per liter(µg/L). The median selenium concentration in surface water in the streams, canals, drains, ponds, and lakes in and downstream from irrigated land was less than 1 µg/L in almost half the areas. In five areas, the median exceeded the U.S. Environmental Protection Agency's chronic criterion for protection of wildlife (5 µg/L), and in three areas selenium was not detected in any surface-water samples.

Samples of bottom sediment were sieved into a fine fraction (<0.062 millimeter; silt and clay) and a coarse fraction (<2.0 millimeters; silt, clay, and sand). Selenium is partitioned nearly evenly between the fractions, typically with slightly greater concentrations in the fine fraction. At sites upstream from irrigated lands, selenium concentrations in the fine fraction ranged from 0.1 to 14 micrograms per gram, dry weight (µg/g), and the median concentration was 0.5 µg/g. At sites in and downstream from irrigated lands selenium concentrations in the fine fraction ranged from less than 0.1 to 85 µg/g and the median concentration was 0.6 µg/g.

Within an individual study area, selenium concentrations commonly vary seasonally and from site to site. In some areas, measured selenium concentrations span nearly three orders of magnitude. Such a wide range indicates that contamination problems may be site-specific and may occur even though no regional problem exists.
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