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7.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

This section screens removal-action alternatives against the criteria of protectiveness, 
effectiveness, reliability, implementability, and cost.  

The NCP identifies factors to be considered to determine an appropriate removal action. 40 CFR 
300.415(b)(2)(i-viii). Table 6-1 summarizes removal action alternatives and the comparative 
analysis. Table 6-2 and Appendix E summarize details of the alternatives costs. Table 6-3 
summarizes the NCP removal action factors for the Site.  

The technology screening and comparison of alternatives generally considered the following 
criteria, as described in EPA guidance (1988, 1993, 2000b): 

 Effectiveness: Preliminary effectiveness ratings of high, medium, and low reflect 
estimated relative effectiveness of the technology to treat the Site contaminants and meet 
RAOs. 

 Implementability: Implementability rating of easy, moderately difficult, and difficult 
reflects estimated relative complexity and cost of implementing the technology. 

 Applicability: Applicability reflects the relative overall relevance of the technology to the 
Site. Low applicability indicates low effectiveness or severe constraints to 
implementation. Technologies with low applicability were not retained from the removal 
action technology screening (Table 4-1) for comparative analysis.  

 Cost: Total costs were calculated for each removal alternative. Total costs included 
capital (construction) and three years of operation and maintenance costs. Costs incurred 
after construction were calculated as net-present value. Table 6-2 summarizes the costs 
for each alternative as net-present value. 

The comparative analysis of the alternatives assimilates the criteria and results of the technology 
screening. The comparative analysis is summarized as follows: 

No Action – Performance monitoring and reporting  
 Resource not protected.  
 Ongoing ecological and human health risk not mitigated. 
 Cost is low and includes only monitoring and access maintenance. 
 $0.14M. 

 
Alternative 1 - Waste rock removal. Unlined repository with low permeability cover at local 
site.  

 Removing the waste rock would eliminate most of the primary sources of contamination. 
 Residual waste rock could continue to erode and leach metals, but probably at much 

lower loading and concentrations.  
 Reliability of unlined repository is medium. 
 Alternative includes minimal treatment of run-off and seeps from former waste rock 

areas.  
 $15.99M. 
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Alternative 2 - Waste rock removal. Lined and capped repository with AMD collection and 
treatment at local site. Includes additional passive treatment elements for the treatment of AMD 
in run-off. 

 Removing the waste rock would eliminate most of the primary sources of contamination. 
 Additional passive treatment of AMD and run-off, as compared to Alternative 1 increase 

protectiveness and reliability.  
 Reliability of lined and capped repository is high, but costs are higher. 
 Implementability of constructed wetlands for treatment of residual AMD in run-off 

increases treatment effectiveness. 
 $17.65 M. 

 
Alternative 3 - Waste rock removal. More distant repository or landfill disposal. 

 Removing the waste rock would eliminate most of the primary sources of contamination. 
 Need for off-site repository or landfill depends on availability and suitability of local 

repository site. 
 Implementability of constructed wetlands for treatment of residual AMD in run-off 

increases treatment effectiveness of run-off. 
 $19.65M. 

 
Table 6-1 summarizes the comparative analysis of the alternatives. The comparative analysis 
should lead to the identification and recommendation of the most cost effective alternative.  

Alternative 1 is the lowest cost. Removing the waste rock would eliminate the primary source of 
contamination but the effectiveness of Alternative 1 is limited by the absence of the passive 
treatment elements that treat residual AMD in run-off. Although an unlined repository may be 
adequate under the circumstances, lining the repository, as in Alternative 2 would increase 
effectiveness. 

The cost of Alternative 2 is higher than Alternative 1 due to the addition of passive treatment 
elements and a lined and capped repository. Treating residual AMD that might leach from 
residual waste rock is an important treatment objective of the removal action. Adding a liner to 
the repository will increase its effectiveness in treating possible AMD. 

Alternative 3 has the highest cost which results from the off-site hauling and disposal of the 
waste rock. Although this alternative eliminates the need to construct an on-site repository, the 
costs of off-site disposal are high. Off-site disposal would eliminate the possibility of residual 
AMD from an on-site repository, but the marginal benefits are lower because an on-site 
repository would also be effective. 

 
 

 




