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ABSTRACT

Laboratory analyses of chemical constituents considered potentially toxic to human health, wildlife, or fish were performed on 
water, bottom-sediment, and biological samples collected from the Bosque del Apache National Wildlife Refuge in south-central New Mexico for a reconnaissance investigation of irrigation drainage that flows into the Refuge, primarily by way of canals, from the U.S. Bureau of Reclamation's Middle Rio Grande Project area.

Water-quality data from U.S. Geological Survey records indicate that most potentially toxic chemicals in this reach of the Rio Grande were within acceptable limits established for drinking-water supplies and wildlife use. Likewise, data collected for this study from chemical analyses of water in irrigation canals, impoundments, and wells within the Refuge indicate concentrations within safe limits for drinking water and wildlife use. An exception was water from a warm-water supply well that had an 
arsenic concentration of 53 micrograms per liter. Dissolved cadmium, lead, and mercury concentrations in water either exceeded recommended freshwater criteria at several sites, or exceedance of these criteria was inconclusive because the criteria were smaller than the laboratory reporting limits. All dissolved-selenium concentrations in water samples collected for this study and at Rio Grande stations were less than or were near the analytical reporting limit of 1.0 microgram per liter.

Dissolved-solids concentrations in the Rio Grande increased from a mean of 210 milligrams per liter near the upstream end of the middle Rio Grande Project area to a mean of 649 milligrams per liter near the downstream end. The dissolved-solids concentrations in samples collected within the Bosque del Apache National Wildlife Refuge ranged from 461 milligrams per liter in ponded water to 2,650 milligrams per liter in well water.

Except for lead and manganese, concentrations of all geochemicals in bottom-sediment samples collected from the Rio Grande and the Refuge were within or were less than the geochemical baseline ranges for soils in the Western United States. All selenium concentrations were within the baseline range. Radium-226 in bottom sediment collected from the Refuge may be elevated relative to the uranium in the sediment; however, radium-226 concentrations in water samples were much less than the allowable national drinking-water standard of 5.0 picocuries per liter.

Most concentrations of pesticide residues in water and bottom sediment were less than analytical reporting limits. Exceptions were a few samples in which concentrations were measured at or near the reporting limits for DDT, DDD, DDE, chlordane, aldrin, polychlorinated biphenyls (PCB's), diazinon, and the herbicide 2,4-D.

Biota collected from the Bosque del Apache National Wildlife Refuge included resident birds, bird eggs, fish, aquatic invertebrates, and aquatic plants. Trace elements in most biological samples were less than reporting limits or were less than those in biota from wildlife refuges considered to be safe criteria for wildlife. Trace levels of DDT, DDD, DDE, PCB's, and oxychlordane were detected in 7 of 14 biological composite or single samples collected during 1988. No reproductive abnormalities or deformities were observed during bird nest surveys at the refuge.
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