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ABSTRACT

Selenium in tile drain water from parts of the western San Joaquin Valley, California, has adversely affected fish and waterfowl where drain water was impounded. Soils in these drained areas were derived from Coast Range marine sedimentary formations, were naturally saline, and probably contained abundant soluble selenium. Decades of irrigation have redistributed the most soluble forms of selenium from the soil into ground water and have caused the water table to rise 1 to 4 feet per year. Selenium in shallow ground water has been further concentrated because of evapotranspiration. The rising water table has caused a large area of farmland to require artificial drainage of ground water that contains high concentrations of selenium. The present areal distribution of selenium in shallow ground water reflects the natural distribution of saline soils. The depth distribution of selenium in ground water reflects the history of irrigation. The highest concentrations of selenium in ground water (50 to more than 1,000 micrograms per liter) are in a zone of variable thickness located between 20 and 150 feet below the water table. The toxic water in this zone was recharged during the first few decades of irrigation. The large volume of high-selenium ground water makes it desirable to leave this water where it is, rather than bring it to the land surface or allow it to move into parts of the aquifer that may be used for water supply. Selenium concentrations in the San Joaquin River depend on the magnitude of the selenium load from drain water and dilution by water with low concentrations of selenium from all other sources of streamflow. The San Joaquin Valley is a regional-scale example of how manipulation of the hydrologic system can cause water-quality problems if naturally occurring toxic substances are mobilized.
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