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ABSTRACT 
When assessing the environmental impact from mining operations, an immediate 

question arises about potential impact and toxicity of mine-waste piles. This question is 
particularly difficult to assess for waste piles on abandoned mine lands in the western 
United States and coal-waste piles in the eastern United States. In many of these 
situations, there is no water in direct contact with the piles, except during meteorological 
events, yet it appears that the pile has caused significant ecological disturbance. For 
the past several years, scientists at the Colorado School of Mines and the U.S. 
Geological Survey have been studying the toxicity potential of waste-rock piles. Simple 
and practical methods have been developed for determining the potential of a waste-
rock pile to cause significant contamination. For example, quick inexpensive field 
leaching tests have been developed that offer an evaluation of acid and trace-metal 
release from mine-waste material. Additionally, two-dimensional hydrologic and erosion 
models might be used to assess acid and metal sources and sinks. Such methods are 
presented for evaluating mine-waste piles from watershed scale, site scale, and 
microscopic scale, using geophysical, geochemical, and mineralogical methods. 
Current methods used to determine bioaccessibility and bioavailability of metals from 
wastes, such as extraction techniques, are described and assessed. Case studies with 
field and laboratory data illustrate these methods. These applications are used as the 
basis for a simple decision tree that has been developed to assess the potential impact 
of a waste-rock pile, and the scientific background that serves as the basis for 
decisions. 
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