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ABSTRACT

During the last several years, there has been increasing concern about the quality of irrigation drainage and its potential effects on humans, fish, and wildlife. The lower Colorado River valley area was selected for an irrigation drainage reconnaissance study because sufficient information existed to indicate that potential contamination problems may exist. 

The Lower Colorado River Valley Irrigation Drainage Project area includes the Colorado River and its environs from Davis Dam to just above Imperial Dam. The area includes Havasu, Cibola, and Imperial National Wildlife Refuges; Colorado River, Chemehuevi, and Fort Mohave Indian Reservations; and Havasu, Palo Verde, and Cibola Irrigation Districts. Water, bottom 
sediment, and biota were sampled at selected locations within the study area and analyzed for selected inorganic and synthetic organic constituents that are likely to be present at toxic concentrations. Although selenium was the primary element of concern, analyses were done for other trace elements and selected organochlorine pesticides.

Specific water-quality problems (salinity) have been prevalent in the lower Colorado River valley for many years. With exception of selenium and DDE, this study found sampling locations to be relatively free of large concentrations of toxic constituents that could be a threat to humans, fish, and wildlife. Excluding one cadmium value of 69 micrograms per liter, dissolved trace-metal, trace metalloid, and organochlorine pesticide data from the lower Colorado River disclosed no elevated concentrations exceeding State of Arizona maximum allowable limits for protected uses of surface water.

Dissolved-selenium concentrations in water at all mainstream Colorado River sites exceeded the 75 percent national baseline. Dissolved-selenium concentrations in water were smaller at sites that were directly influenced by irrigation drainage. Dissolved barium, molybdenum, vanadium, and zinc concentrations at sites directly influenced by agricultural drainage, however, were at least twice the concentrations at sites not directly influenced by irrigation drainage.

Selenium concentrations in bottom sediment (less than 63-micron diameter) at all mainstream Colorado River sites equaled (approximate) or exceeded the 95 percent baseline when compared to soil samples of the western United States. Selenium concentrations ranged from two to five times the 95 percent baseline for western soils. Largest selenium concentrations were found in backwater areas of the mainstream Colorado River. These areas, lacustrine in character, are composed mainly of fine grained bottom sediment with a greater percentage of organic material. Selenium concentrations were smaller at sites that are directly influenced by irrigation drainage. Thorium and uranium concentrations in bottom sediment also surpassed the 95 percent baseline at several sites, and the largest concentrations were found at the site, Colorado River below Davis Dam. These large concentrations probably are an artifact of extensive uranium mining, mine spills, and mine discharges in the upper Colorado River basin. Persistent organochlorine pesticides (DDT, DDD, and DDE) and other organic residues were detected in bottom sediment in the study area. Concentrations of DDE were found at all sites and ranged from 0.1 to 7.5 micrograms per kilogram, wet weight.

Selenium was the only inorganic constituent to exceed any existing standard, criterion, or guideline for protection of fish and wildlife resources. Reported mean selenium concentrations in whole-body carp composites for all sites ranged from 0.62 to 4.0 with a mean of 1.49 micrograms per gram, wet weight, and are approaching concentrations that could result in reproductive impairment and lack of recruitment in fish, especially bass, sunfish, and crappie. Sixteen percent of fish composite samples equaled or exceeded the guideline of 2.0 micrograms per gram, wet weight, for reproductive impairment. Mean selenium and zinc concentrations in carp-tissue samples at all sites exceeded the 85 percent national baselines for fish. Organochlorine-pesticide residues do not appear to present environmental problems to fish in the lower Colorado River. Concentrations of DDE in double-crested cormorants, however, exceeded the criterion of 1.0 microgram per gram established by the National Academy of Sciences and National Academy of Engineering for DDT and its metabolites for protection of wildlife.

Dissolved-selenium concentrations in water from the lower Colorado River appear to be derived from sources above Davis Dam. Selenium concentrations in all media were lower in agricultural-drain samples than in nearby mainstream Colorado River samples taken above irrigation projects. At this time, therefore, agricultural practices in the lower Colorado River valley do not appear to exacerbate selenium concentrations.

The fact that agricultural practices in the lower Colorado River valley do not appear to exacerbate selenium concentrations, however, does not mean that aquatic organisms and their predators are not in jeopardy. Selenium appears to be a constituent of concern in the lower Colorado River aquatic system. Continued selenium loading to the lower Colorado River environment could severely affect important components of the ecosystem. A continued monitoring effort would be required to detect perturbations in the watershed that could increase selenium concentrations in the food chain, which could result in an impoverished natural resource.
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