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Chapter 18 

SELENIUM AND OTHER TRACE ELEMENTS IN WATER, SEDIMENT, 
AQUATIC PLANTS, AQUATIC INVERTEBRATES, AND FISH FROM 
STREAMS IN SE IDAHO NEAR PHOSPHATE MINING 

S.J. HAMILTON, K.J. BUHL and PJ. LAMOTHE 

ABSTRACT 

Nine stream sites in the Blackfoot River watershed in SE Idaho were sampled in June 
2000 for water, surficiai sediment, aquatic plants, aquatic invertebrates, and fish. Selenium ' 

(Se) and other elements were measured in these aquatic ecosystem components and a haz- 
ard assessment was performed on the data. Water quality characteristics were relatively 
uniform among the nine sites examined. Of the aquatic components assessed, water was 
the least informative, especially its analysis for Se contamination because measured 
concentrations were substantially below the national water quality criterion of 5 p,g~-'. 
In contrast, Se and several other elements were elevated in sediment, aquatic plants, and 
aquatic invertebrates from several sites, indicating accumulation in sediments and cycling 
through plants and invertebrates. Only Se in fish was elevated to concentrations of poten- 
tial concern. A hazard assessment of Se in the aquatic environment suggests low hazard at 
Trail Creek and Sheep Creek, moderate hazard at upper Slug Creek and lower Slug Creek, 
and high hazard at Angus Creek near the mouth, upper East Mill Creek, lower East Mill 
Creek, Dry Valley Creek, and lower Blackfoot River. 

INTRODUCTION 

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 the SE Idaho Phosphate District that produce 
phosphate from the Meade Peak Phosphatic Shale Member, and 10 inactive mines 
(Montgomery Watson, 1999; Jasinski et al., Chapter 3). Mining is by open-pit surface min- 
ing and waste materials are generally disposed of on the surface in tailing piles, ponds, 
landfills, and dumps. Many of the waste-rock piles have drainage systems designed to 
move surface water and groundwater away from waste piles where it reaches other surface 
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waters eventually draining into tributaries and finally the Blackfoot River and Blackfoot 
Reservoir. Thus, water movement distributes potentially toxic trace elements to aquatic and 
terrestrial ecosystems. 

The Blackfoot River watershed has several active and inactive phosphate mines that 
potentially adversely affect aquatic resources in several tributaries of the Blackfoot River 
(see Fig. 16-2, Chapter 16). As early as 1970-1976, concerns were expressed about con- 
tamination of the Blackfoot River and its tributaries by elements released fiom phosphate 
mining (Platts and Martin, 1978). Recent concerns have been the subject of several reports 
(Montgomery Watson, l999,2000,2001a,b). Several investigations by the US Geological 
Survey (USGS) reported the chemical composition of weathered and less weathered strata 
of the Meade Peak Phosphatic Shale (Desborough et al., 1999; Herring et al., 2000a,b). 
Other USGS investigations reported trace element concentrations in aquatic bryophytes 
and terrestrial plants that were influenced by mining activities (Herring and Amacher, 
2001; Herring et al., 2001). 

Release of toxic trace elements fiom waste-rock piles and accumulation in the food 
chain has resulted in adverse biological effects. In recent years, five of six horses in a pas- 
ture in Dry Valley were euthanized due to Se toxicosis; two horses in the Woddall area were 
put down due to Se poisoning, and 60-80 sheep were found dead on the old Stauffer Mine 
site (within the Caribou National Forest) due to Se poisoning (Caribou County Sun, 1999). 
Twenty-six of the sheep were found at the south end of Rasmussen Ridge Mine near a spring 
or seep at a waste-rock pile. Elevated concentrations of Se and other trace elements have 
been reported in limited samples of fish fillets and aquatic invertebrates (Montgomery 
Watson, 1999). A recent report suggested that Se concentrations in fish and wildlife were 
sufficiently elevated to cause adverse effects in sensitive fish species (Piper et al., 2000). 

The purpose of this study was to determine the concentrations of Se and other trace 
elements in water, surficial sediment, aquatic plants, aquatic invertebrates, and fish fiom 
streams in SE Idaho near phosphate mining. This information was used in a hazard assess- 
ment of the potential effects of Se and other elements on aquatic resources in areas of the 
Blackfoot River watershed that are potentially impacted by phosphate mining. 

METHODS AND MATERIALS 

Samples of water, surficial sediment, aquatic plants, aquatic invertebrates, and fish 
were collected in June 2000 fiom nine sites in the Blackfoot River watershed located in SE 
Idaho. 

Collection site description 

1. The Angus Creek (ACM) site was located at the crossing of the creek by Forest Route 
095, approximately 0.5 krn above the confluence with the Blackfoot River (see 
Table 18-1 for coordinates of all sampling sites). The land on either side of the road is 
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