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Bioaugmentation After a Stalled Biostimulation Application

Abstract

Bioaugmentation was tested as an alternative to continued biostimulation of
groundwater containing trichloroethene (TCE), cis-1,2-dichloroethene (cDCE), and
other chlorinated organic compounds to promote enhanced reductive dechlorination
(ERD). Specifically, direct injection of a proprietary bacterial consortium of naturally
occurring species of Dehalococcoides: Bio-Dechlor INOCULUM™ (BDI), manufactured
and provided by Regenesis, was evaluated. Quantitative real-time polymerase chain
reaction (PCR) analysis of groundwater and biotrap samples was used to evaluate
effectiveness of the injection procedure and Dehalococcoides activity in the aquifer
system.

Background

Hypothesis

After a stalled biostimulation test for enhanced reductive dechlorination (ERD) of
trichloroethene (TCE), a one-time direct injection event of a bacterial consortium of
naturally occurring species of Dehalococcoides can successfully increase the rate of
complete ERD of cis-1,2-dichloroethene (cDCE).

Based on results from a natural attenuation study, an in situ biostimulation test for
enhanced reductive dechlorination (ERD) of trichloroethene (TCE) was initiated. The
biostimulation test included injection of HRC® and sodium lactate and induced strongly
reducing methanogenic conditions. Decreases of TCE concentrations in the test area
accompanied increases in concentrations of cis-1,2-dichloroethene (cDCE) and to a
lesser degree vinyl chloride (VC). Continued HRC and sodium lactate injections
maintained methanogenic conditions, but did not lead to complete reductive
dechlorination to ethene.

Injection Events
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September 2001 HRC 7000 20 8 to 20 feet 6 pounds
September 2001 | 60% NaLac 7000 20 8 to 20 feet 9 pounds
25

August 2003 HRC 3800 8 to 20 feet | 4 pounds
August 2003 BDI 3800 25 8 to 20 feet 0.25 liter
5
3

March 2005 HRC 200 8 to 20 feet 6 pounds
D 200

March 2005 BDI 8 to 20 feet 0.6 liter
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Amount per
Injection Foot

15 8 to 20 feet

Test Layout and Monitoring Results Results and Findings

The introduction of Dehalococcoides type microbes (those present in the BDI culture) was
successful as evidenced by the results from quantitative and qualitative PCR analyses.
However, subsequent growth of these microbes to sufficient populations in the aquifer
system appears to have been insufficient to accelerate the complete ERD of TCE and ¢cDCE.
While the introduction of low populations of dehalorespiring microbes at low
concentrations appears to be successful, the bioaugmentation test has resulted in little
change in contaminant concentrations.
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