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Abstract 

The geochemical evaluation methodology described in this paper is used to 
distinguish contaminated samples from those that contain only naturally occurring 
levels of inorganic constituents. Site-to-background comparisons of trace elements in 
soil based solely on statistical techniques are prone to high false positive indications. 
Trace element distributions in soil tend to span a wide range of concentrations and are 
highly right-skewed, approximating lognormal distributions, and background data sets 
are typically too small to capture this range. Geochemical correlations of trace versus 
major elements are predicated on the natural elemental associations in soil. Linear 
trends with positive slopes are expected for scatter plots of specific trace versus major 
elements in uncontaminated samples. Individual samples that may contain a 
component of contamination are identified by their positions off the trend formed by 
uncontaminated samples. In addition to pinpointing which samples may be 
contaminated, this technique provides mechanistic explanations for naturally elevated 
element concentrations, information that a purely statistical approach cannot provide. 
These geochemical evaluations have been successfully performed at numerous 
facilities across the United States. Removing naturally occurring constituents from 
consideration early in a site investigation reduces or eliminates unnecessary 
investigation and risk assessment, and focuses remediation efforts. 
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