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These sites are in and near the upper Clark Fork River valley and include the Butte 
site where ore was mined for more than 120 years and the Anaconda site where the 
ore was smelted up until 1983. 
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1 Butte overlies a massive metallic ore body 
2 Over 10,000 miles underground workings, 4 open pit mines, and an 

estimated 12.4 mcy of mining waste. 
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Evaluation method needed to be as objective as possible. 

The primary components of the pre-reclamation decision tool are a numeric scoring 
system that focuses on the condition of the vegetation and soils, and what we call 
decision modifying criteria. 
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Based on trial and error, the team developed a system of 100 points to rate the 
quality of the plant community. The parameters used are mean cover, uniformity of 
cover, plant reproduction, litter, plant dominance, plant density, and species 
richness. 
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The soils portion of the scoring system has a total of 75 points and considered 
water erosion, soil pH, potential for wind erosion, and the presence of tailings or 
metal salts. 

Based on repeated use of the scoring system, the team determined that a total of 
about 115 points (for both soil and vegetation) was the cutoff for deciding whether 
some type of reclamation action was needed. 
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While in the field, the evaluators also collect other types of information that may be 
important to making the reclamation decision. 

The decision modifying criteria include a whole host of political, ecological, social, 
and economics factor that can effect a remedial decision. 

The list of modifying criteria contains about 30 different items to consider. Some of 
the key criteria are things such as land ownership boundaries, historic features, 
watershed boundaries, and whether natural site recovery is occurring. 
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The following set of slides show how some sites were scored and what reclamation 
approach was taken. 

The site on the left had a total vegetation/soil score of 142. The decision for this 
site was “no action”. This site was definite a candidate for de-listing. 

The decision for the site on the right, which had a score of 118 was to continue to 
monitor it to determine if conditions were improving. 
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The site on the left is in relatively good condition and is begin sprayed to control 
weeds. This site is being monitored year to year to see if it improves. 

The site on the right scored 71points and is being reclaimed using swallow tilling 
and low quantities of lime and organic amendments. 
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This site is adjacent to the old smelter at Anaconda. The decision for this severely 
impacted site is deep plowing and the application of lime and organic amendments. 
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Bunch of unanswered questions. Include: 1) how well are we meeting EPA’s 
objectives? 2) are soil conditions conducive to development of natural micro- flora 
and faunal populations necessary for natural nutrient cycling. A big problem is 
residual phytotoxicity. 
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   Integration April 2011 
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Comparison between three ARWW&S phytotoxicity models based on soil total metal levels
and greenhouse measured reduc8ons in plant	
  root	
  and shoot	
  biomass across all species.

The field metal concentra8ons measured during the 2011 VS Inves8ga8on are plo:ed
against	
  each model sugges8ng expected reduc8ons in field plant	
  growth using greenhouse
measured plant	
  response.
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