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Background/Objectives. 
Molecular tools, in conjunction with geochemistry and target constituents of concern in 
groundwater, were used at a petroleum hydrocarbon-impacted site to optimize remediation 
system performance and update the existing conceptual model derived from conventional site 
assessments.  The site consists of saprolite overlying weathered and fractured bedrock. It has 
undergone SVE, air sparging, monitored natural attenuation and biosparging in various 
saturated zones for remediation.    
 
Approach/Activities.   
Samples for molecular analyses were collected prior to start-up, during biosparging and before 
and after changing air flow rates as a component of performance assessment.  Groundwater 
was analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX), naphthalene and methyl 
tertiary butyl ether  (MTBE). Geochemical parameters such as sulfate, nitrate, alkalinity, ferrous 
iron, dissolved oxygen, pH, temperature, specific conductance, and oxidation-reduction potential 
(ORP) were also measured. The molecular and microbiological tools used at the site include 
QuantArrayR  on both DNA and mRNA and stable isotope probing using BioTrapsR .  The 
petroleum QuantArrayR analysis quantifies functional genes for both aerobic and anaerobic 
biodegradation of a broad range of compounds, including alkanes, naphthalene and other 
PAHs, and BTEX and MTBE.  The BioTrapsR were baited with 13C –labeled MTBE and tertiary 
butyl alcohol (TBA) to determine mineralization and uptake of these key compounds.  
 
Results/Lessons Learned. 
The baseline DNA data showed a diverse set of functional genes in some of the shallow 
saturated zone locations but low numbers of microbial populations but limited functional genes 
were detected in the weathered bedrock samples. The results obtained using the molecular 
tools explained formerly inexplicable monitoring data. At locations in the sparge zone, during 
sparging, the mRNA for several aerobic degradation genes of interest was elevated along with 
DO, suggesting increased degradation activity.  Increasing the air flow to the sparge zone 
increased mRNA for target aerobic degradation genes. Outside of the treatment zone, mRNA 
activity seemed to vary with geochemical parameters.  


