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Abstract. Nine stream sites in the Blackfoot River watershed in southeastern Idaho were sampled in 
September 2000 for water, surhcial sediment, aquatic plants, aquatic invenebrates, and fish. Selenium 
was measured in these aquatic ecosystem components, and a hazard assessment was performed on 
the data Water quality characteristics such as pH, hardness, and specific conductance were relatively 
uniform among the nine sites examined. Selenium was elevated in water, sediment, aquatic plants, 
aquatic invertebrates, and fish from several sites suggesting deposition in sediments and food web 
cycling through plants and invertebrates. Selenium was elevated to concentrations of concern in water 
at eight sites (>5 p a ) ,  sediment at three sites (22 pug), aquatic plants at four sites (>4 pg/g), 
aquatic invertebrates at five sites (>3 pglg), and fish at seven sites (>4 pg/g in whole body). The 
hazard assessment of selenium in the aquatic environment suggested low hazard at Sheep Creek, 
modeFate hazard at Trail Creek, upper Slug Creek, lower Slug Creek, and lower Blackfoot River, and 
high hazard at Angus Creek, upper East Mill Creek, lower East Mill Creek, and D I ~  Valley Creek. The 
results of this study are consistent with results of a previous investigation and indicate that selenium 
concentrations from the phosphate mining area of southeastern Idaho were sufficiently elevated in 
several ecosystem components to cause adverse effects to aquatic resources in the BlacMoot Rmer 
watershed. 
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1. Introduction 

The Blackfoot River watershed has several active and inactive phosphate mines 
that could adversely affect aquatic resources in several tributaries of the Blackfoot 
River (Figure 1). Phosphorus is present in economically mineable quantities in 
organic-rich black shales of the Permian Phosphoria Formation, which constitutes 
the Western Phosphate Field. There are four active open-pit mines in southeastern 
Idaho Phosphate District that produce phosphate from the Meade Peak Phosphatic 
Shale Member, and 11 inactive mines in the Southeast Idaho Phosphate Resource 
Area (MW, 1999). Most mining of these phosphatic shales is by open-pit or contour 
strip surface mining, and waste materials are generally deposited on the surface in 
tailings piles, ponds, landfills, and dumps. Many of the waste piles have drainage 
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Figure 1. Diagram of surface water flow (generalized to 25% increments) from phosphate mines to 
drains, creeks, and rivers in southeastern Idaho. Numbers are sample locations: 1-Angus Creek, 2- 
upper East Mill Creek, 3-lower East Mill Creek, +Trail Creek, 5-upper Slug Creek, &lower 
Slug Creek, 7 S h e e p  Creek, 8-Dry Valley Wk, 9-lower Blackfoot River. 

systems to move surface water and groundwater away from waste-rock piles. These 
drainage systems transfer leachates from mining areas to surface waters, eventually 
draining into tributaries, and later, the Blackfoot River and Blackfoot Reservoir. 
Thus, water movement releases toxic inorganic elements to aquatic and terrestrial 
ecosystems. 

As early as 1970-1976 concerns about contamination of the Blackfoot River 
and its tributaries by inorganic elements released from phosphate mining were 
expressed (Platts and Martin, 1978). Recent concerns about the potential impact on 
aquatic and terrestrial ecosystems from phosphate mining have been the subject of 
several reports (MW, l999,2000,2001a, 2001b). Several investigations by the U.S. 
Geological Survey (USGS) have reported the chemical composition of weathered 
and less-weathered strata of the Meade Peak Phosphoatic Shale (e.g., Desborough 
et al., 1999; Herring et al., 2000a, 2000b). Other USGS investigations have reported 
inorganic element concentrations in aquatic bryophytes and terrestrial plants that 
were influenced by mining (Herring and Amacher, 2001; Herring et al., 2001). 

Release of toxic inorganic elements from phosphate mining in southeastern 
Idaho and accumulation in the food chain has resulted in adverse biological effects. 
In recent years, seven horses in the Dry Valley and Woddall areas were eutha- 
nized, and 60-80 sheep died in the Caribou National Forest on the old Stauffer 
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