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Water Quality in the Colorado River Delta
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T
he health of the riparian ecosystem 
of the Colorado River Delta depends 
not only on the quantity of water 

available, but also on its quality. For 
many years, the lower Colorado River has 
experienced high salinity and elevated 
concentrations of selenium, a nutrient that 
can be toxic to wildlife. These problems 
are exacerbated as the river flows south, 
and concentrations increase. Where the 
Colorado River reaches the Imperial Dam, 
about 20 miles north of the United States-
Mexico border, concentrations of salinity 
and selenium are the highest measured 
in the United States, with specific 
conductance reaching 2,600 microseimens 
per cubic centimeter (µS/cm3) and 
selenium at 2.0 micrograms per liter (µg/l, 
ppb) in water and 7.1 micrograms per 
gram (µg/g, ppm) in sediments (Radtke 
et al., 1988). In 1984, concentrations of 
selenium in sediments were five times 
higher than the geochemical baseline 
for soils from the western United States, 
which range from less than 0.39 to 1.4 
µg/g (Shacklette and Boerngen, 1984). 
At the Colorado River Delta in Mexico, 
the terminus of the river, we would 

therefore expect salinity and selenium 
concentrations to be at their maximum. 
Measurements along the mainstem of 
the river in Mexico have shown salinity 
as high as 4,000 ppm and selenium up 
to 6.3 ppb (Valdéz-Casillas et al., 2000), 
supporting this argument. However, the 
associated riparian areas and wetlands in 
the delta area are supported primarily by 
irrigation runoff, and several studies have 
shown that agricultural practices do not 
appear to exacerbate salinity and dissolved 
selenium concentrations there (Radtke et 
al., 1988; García-Hernández et al., 2000; 
García-Hernández et al., 2001). 

Salinity Sources
Salinity in the Colorado River primarily 
originates from geologic sources, saline 
springs, and agricultural sources. Almost 
half the total salt load is from natural 
sources, with irrigation return flows 
adding more than one-third, and municipal 
and industrial sources responsible for the 
small remaining portion. According to the 
U.S. Department of Interior, more than a 
million tons of salt per year will have to be 
removed from 2003 until 2010 to maintain 
average salinity below the criterion of 

880 mg/L at Imperial Dam set by the U.S. 
Bureau of Reclamation Colorado River 
Basin Salinity Control Program. 

Selenium
Dissolved selenium concentrations in 
water from the lower Colorado River 
appear to have multiple origins. The 
natural weathering of seleniferous soils 
or rocks in the upper basin is attributed 
to selenium concentrations of up to 1,300 
ppb in shallow groundwater near upstream 
reaches of the river (Presser et al., 1994), 
far exceeding the U.S. Environmental 
Protection Agency’s standard of 5 ppb for 

Colorado River at its junction with Montague Island in the upper Gulf of California. Photo by C. Valdes.
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