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Abstract. Nine stream sites in the Blackfoot River, Salt River, and Bear River watersheds in south- 
east Idaho. USA were sampled in May 2001 for water, surficial sediment, aquatic plants, aquatic 
invertebrates, 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. Of the aquatic components 
assessed, water was the least contaminated with selenium because measured concentrations were 
below the national water quality criterion of 5 pg/L at eight of the nine sites. In contrast, sele- 
nium was elevated in sediment, aquatic plants, aquatic invertebrates, and fish from several sites, 
suggesting deposition in sediments and food web cycling through plants and invertebrates. Sele- 
nium was elevated to concentrations of concern in fish at eight sites (>4 /~g/g in whole body). 
A hazard assessment of selenium in the aquatic environment suggested a moderate hazard at up- 
per Angus Creek (UAC) and Smoky Creek (SC), and high hazard at Little Blackfoot River (LiB), 
Blackfoot River gaging station (BGS), State Land Creek (SLC), upper (UGC) and lower Georgetown 
Creek (LGC), Deer Creek (DC), and Crow Creek (CC). The results of this study indicate that se- 
lenium concentrations from the phosphate mining area of southeast Idaho were sufficiently ele- 
vated in several ecosystem components to cause adverse effects to aquatic resources in southeastern 
Idaho. 
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1. Introduction 

Phosphorus is present in economically mineable quantities in organic-rich black 
shales of the Permian Phosphoria Formation, which constitutes the Western U.S. 
Phosphate Field and includes portions of Idaho, Wyoming, and Utah. There are 
four active open pit mines in the southeast Idaho Phosphate District that produce 
phosphate from the Meade Peak Phosphatic Shale Member, and 11 inactive mines 
(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 
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, rivers such as the Blackfoot, Salt, and Bear. 
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Thus, water movement can carry toxic inorganic elements to aquatic and terrestrial 
ecosystems. 

The Blackfoot, Salt, and Bear river watersheds have several active and inac- 
tive phosphate mines that could adversely affect aquatic resources in tributaries of 
these rivers. As early as 1978 concerns were expressed about contamination of the 
Blackfoot River and its tributaries by inorganic elements released from phosphate 
mining (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, 1999, 2000,200 1 a,b; MWH, 2002a,b; Tetra Tech, 2002a,b). 
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., Desborougli ct al., 1999; Herring clr trl. ,  2OOOa,b). Other 
USGS investigations have reported elevated inorganic element concentrations in 
aquatic bryophytes and terrestrial plants that were inlluenccd by mining (Herring 
and Amacher, 2001; Herring er al., 2001). 

Release of toxic inorganic elements from phosphate mining in southeast 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 euthanized, 
and 60-80 sheep died in the Caribou National Forest on the old Stauffer Mine 
site due to selenium poisoning (Caribou County Sun, 1999). Twenty-six dead 
sheep were found at the south end of Rasmussen Ridge Mine near a spring or 
seep at an overburden ore site. In 2003, an additional 327 sheep were killed 
from eating high selenium vegetation on claimed mining land above the Conda 
Mine (Steele, 2003). Elevated concentrations of selenium and other inorganic 
elements have been reported in samples of fish and aquatic invertebrates from 
streams below phosphate mining activities (MW, 1999, 2001a,b). Recent USGS 
reports suggest that selenium concentrations in fish and wildlife in the Black- 
foot River watershed were sufficiently elevated to cause adverse effects in sensi- 
tive fish species (Piper er al., 2000; Hamilton et al., 2002; Hamilton and Buhl, 
2003a,b). 

The purpose of this study was to determine the concentrations of selenium 
in water, surficial sediment, aquatic plants, aquatic invertebrates, and fish from 
streams in the Blackfoot, Salt, and Bear river watersheds in southeast Idaho near 
phosphate mining operations. This information was used in a hazard assessment 
of the potential effects of selenium. 

2. Methods 

Samples of water, surficial sediment, aquatic plants, aquatic invertebrates, and fish 
were collected from nine sites in the Blackfoot, Salt, and Bear river watersheds 
located in southeast Idaho (Figure 1). Sample collection occurred in May 2001, 
and was a joint effort of the USGS and the U.S. Forest Service (USFS). 




























































