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Background/Objectives.  Enhanced in situ bioremediation (EISB) is a proven technology for 
treatment of groundwater impacted with chlorinated volatile organic compounds 
(CVOCs).  However, challenges arise when applied in aquifers with pH outside of the range 
indicative of complete dechlorination (pH between 6 and 8.5).  Geosyntec Consultants designed 
an EISB treatment strategy for a former machine shop located in Sarasota, Florida with a 
trichloroethene (TCE) dense non-aqueous phase liquid (DNAPL) source present in a low pH 
(i.e., pH ranging from 5.6 to 5.9) surficial aquifer.  Two EISB injections were conducted within a 
2 year timeframe with different groundwater buffering amendments and different injection 
methods employed at each injection event.  A Dehalococcoides (Dhc) microbial culture pre-
conditioned for low pH aquifer conditions was utilized to facilitate complete dechlorination of 
chlorinated ethenes within the suboptimal aquifer conditions during both injection events.  This 
case study compares results for the two injection designs and highlights the success in utilizing 
a pre-conditioned low pH microbial culture for EISB. 
 
Approach/Activities. In April 2012, Geosyntec conducted the first injection event which utilized 
a network of permanent injection wells to deliver a slow release emulsified electron donor 
combined with a magnesium hydroxide buffering agent.  After one year of performance 
monitoring, Geosyntec recommended a second injection to enhance the buffering capacity of 
the groundwater and expand the treatment plot to target sorbed mass potentially present 
beyond the initial treatment plot.  An alternative injection method utilizing high pressure injection 
tooling to deliver a solution of calcium carbonate and an alternative electron donor to a dense 
network of injection points was implemented in January 2014.  Performance monitoring data 
was collected over the course of twelve months after each injection event to evaluate pH 
stabilization, microbial population growth, and CVOC, dissolved gases, and organic carbon 
concentrations. 
 
Results/Lessons Learned. pH adjustment and long-term stabilization proved a challenge with 
both groundwater buffering agents.  The greatest short-term improvement in groundwater pH 
was observed after the injection of the magnesium hydroxide buffer, with a 2.5 standard unit 
adjustment from baseline conditions.  However, the pH rapidly decreased to below baseline 
conditions at 4 months post-injection.  At the same monitoring point, the groundwater pH 
remained relatively unaffected after the second injection that utilized calcium carbonate for 
buffer.  Even though neither pH buffering agents provided sustained improvement of the 
groundwater pH, to-date more than 90 percent CVOC mass reduction has occurred through 
EISB in the low pH aquifer.  Strong EISB performance observed during this project is largely 
attributed the pre-conditioned low pH Dhc culture.  This culture thrived and actively degraded 
TCE at groundwater pH conditions between 5.6 and 5.9, as indicated by Dhc population growth 
by two orders of magnitude and generation of the TCE dechlorination end-product, ethene.  In 
summary, performance monitoring data collected throughout this project demonstrates that Dhc 
are capable of complete dechlorination of chlorinated ethenes at groundwater pH as low as 5.6 
standard units. 
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