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Background/Objectives. Smart characterizationTM approaches apply the latest high-resolution 
methods to find the contaminant mass flux, by integrating relative permeability mapping, 
classical hydrostratigraphy interpretation, and high-density groundwater and saturated soil 
sampling (Suthersan et al., 2015).  The key factor that makes Smart characterization different is 
the application of quantitative saturated soil sampling in less permeable slow advection and 
storage zones to diagnose plume maturity and understand its implications for remedy selection 
and performance.  The availability of mobile laboratories that can analyze compounds such as 
1,4-dioxane, both quickly and at low detection limits, have dramatically improved our ability to 
characterize these source areas. This approach, coupled with a detailed evaluation of 
stratigraphic flux provides the information required to tailor remedies to match plume maturity 
and improve the efficacy and cost-effectiveness of remedial strategies.  
 
Approach/Activities. The recommended Smart characterization approach involves application 
of specialized high-capacity mobile laboratories or rapid turn-around using fixed commercial 
labs. One key differentiator is the collection of whole core saturated soil samples, which enables 
one to evaluate the mass distribution in the low permeability storage zones that would otherwise 
not be evaluated when groundwater sampling.  Soil borings are completed adaptively using 
real-time analysis of closely spaced samples to minimize the number of borings required to 
meet the objectives of the investigation. Detailed soil logging, geotechnical sampling and sieve 
analysis provide the hydrostratigraphic detail and context for the analytical results.  Once 
complete, a soil-groundwater partitioning evaluation can be used to estimate the portion of 
contaminant mass present in groundwater and provide a highly detailed flux based 3D model of 
the source area plume. 
 
Results/Lessons Learned. In addition to the benefit of rapidly characterizing sites, Smart 
characterization facilitates a flux-based conceptual site model (CSM), which allows stakeholders 
to focus remedies on the mobile portion of the contaminant mass, or in effect, the mass that 
matters. However, if one does not evaluate the mass in the low-permeability slow advection and 
storage zones, it can be difficult to tailor remedies to match plume maturity and reliably predict 
the duration of the selected remedies.  Through systematic planning and implementation, pre-
design characterization can be completed to optimize source and plume remedy strategies, 
balancing investment in Smart characterization with reductions in total life-cycle costs to ensure 
that an appropriate return on investigation is obtained. 
  
The concepts are developed and illustrated using several case studies. 
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