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ABSTRACT

The Central Imperial Valley in the desert area of southeastern California contains 200,000 hectares of irrigated agricultural crops. The clay soils of the valley are underlain by 30,000 kilometers of drains, first installed more than 50 years ago. The drains carry salts from subsurface irrigation return flow and shallow ground water to ditches, or to sumps from which the water is pumped to ditches, and ultimately to the Salton Sea. Since 1942, all irrigation to the valley has been supplied by the All-American Canal, which diverts water from the Colorado River at Imperial Dam.

Concentrations of several trace elements, including boron and selenium, were measured at more than 100 sumps by the State of California in 1986 and by the U.S. Geological Survey in 1988. No statistical differences between the 1986 and 1988 samples were found, indicating that temporal variations at a site (sump) are small except for a few days during and immediately after flood irrigation of a field. The concentrations of selenium, and other conservative ions, are determined by evaporation of Colorado River water. Thus, selenium (likely in the +6 oxidation state), which ranges from 1 to 300 micrograms per liter, is strongly correlated (r2 =0.8) with specific conductance, which ranges from 1,500 to 45,000 microsiemens per centimeter. Mapping indicates no discernible valleywide patterns in trace-element or major-ion concentrations of the drainwater.

Tritium concentrations from 35 sumps show that Imperial Valley drainwater has a composite (closed system) age of less than 10 years and that little or no water older than 1950 enters the drains. Low correlation between selenium (also other soluble-ion) concentrations and tritium, as well as the absence of spatial patterns in drainwater chemical concentrations, is likely caused by site-to-site variations in the proportion of recently (within the last few years) applied irrigation water as compared to shallow ground water entering the drain. No simple interpretation is apparent for the contribution from each source, nor are the sources easily distinguishable by differences in their chemical composition, since both are evaporated Colorado River water.
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