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Background/Objectives. A high resolution site characterization (HRSC) site investigation was 
performed at the Ott/Story/Cordova Superfund site in Muskegon, Michigan. Disposal of 
industrial wastewaters and residuals from chemical production at the former chemical facility 
resulted in groundwater and soil contamination, and impacts to a nearby creek and tributary.  In 
the 1980’s, a remedial investigation/feasibility study was performed at the site.  The site was 
subsequently divided into three operable units (OU):  OU 1 is the groundwater extraction system 
(GWES) intended to protect a creek; OU 2 requires aquifer restoration including construction of 
a groundwater treatment facility (GWTF); and OU 3 addresses contaminated soil and demolition 
of structures in the former chemical manufacturing facility area.   
 
The groundwater extraction system has been operating for nearly 20 years; however, the 
remedy isn’t as effective as originally projected.  EPA tasked Tetra Tech to collect data to better 
define the nature and extent of the groundwater contamination in the source area, to better 
understand the geologic heterogeneity, and to evaluate whether sources of contamination exist 
that may continue to impact the effectiveness of the site remedy.  Tetra Tech performed a 
HRSC investigation to accomplish these objectives.     
 
Approach/Activities. Tetra Tech used 3D data visualization and analysis (3DVA) to update the 
conceptual site model (CSM), leveraging over 20 years of data to construct a spatially-accurate 
visualization of site geology, hydrogeology and historical groundwater contamination. 3DVA 
identified data gaps in both the source and downgradient areas of the site and was used as the 
basis for developing a characterization program to meet EPA’s goal of optimizing the remedial 
design.  
 
Assisted in the field by Stone Environmental Inc;Tetra Tech used integrated HRSC field 
techniques to characterize source area contamination and geology, including membrane 
interface probe (MIP), Waterloo Advanced Profiling System for groundwater profiling, and a 
NELAP-accredited mobile laboratory for real-time analysis. Tetra Tech collected over 1,000 
discrete interval groundwater samples and continuously logged geology at over 50 locations. 
The CSM was updated in real time to account for the relationships between contaminant 
concentrations and site geology.  
 
Results/Lessons Learned. HRSC results revealed that multiple contaminants were present in 
the source area. If present, NAPL was relatively localized and not widespread. The highest 
concentrations of dissolved-phase contamination were detected at the interfaces of high- and 
low-permeability soils. These results indicated that source material feeding the dissolved-phase 
plume was most likely a result of small pockets of NAPL, back-diffusion from two distinct zones 
with finer grained (low permeability) soils, or both.  Tetra Tech will conduct a contaminant mass 
distribution analysis to evaluate additional remedial technologies that could improve the 
currently operating GWES. 
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