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1990s era release of “neat” MTBE resulted in significant

groundwater plume
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Complex site geology with interbedded bedrock layers
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SULFATE ENHANCED
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DOWNGRADIENT RISK MITIGATION

Initial CSM: transport in the saturated zone behaves primarily like flow in
a porous media and follows interpreted hydravulic gradient
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SULFATE ENHANCED IN SITU BIODEGRADATION OF MTBE AND TBA
IN FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND
DOWNGRADIENT RISK MITIGATION

Differential water table responses to seasonal changes and pumping

conditions
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Revised CSM: dissolved phase transport is controlled by strike

of bedrock layers
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SULFATE ENHANCED

FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND

DOWNGRADIENT RISK MITIGATION

Studies demonstrate intrinsic MTBE biodegradation via sulfate

reduction

Multiple lines of evidence:
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SULFATE ENHANCED

Enhanced in situ bioremediation (EISB) pilot study objectives
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Gravity-fed injections into source and downgradient areas
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SULFATE ENHANCED

Higher injection volumes in wells intercepting sandstone beds
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MTBE/TBA (ug/L)

IN FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND
DOWNGRADIENT RISK MITIGATION

SULFATE ENHANCED IN SITU BIODEGRADATION OF MTBE AND TBA

Source Area - amendment arrival in nearest downgradient well after
6 months but limited evidence of biodegradation
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Downgradient Area - enhanced anaerobic
degradation following amendment arrival

SULFATE ENHANCED IN SITU BIODEGRADATION OF MTBE AND TBA
IN FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND
DOWNGRADIENT RISK MITIGATION
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IN FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND

SULFATE ENHANCED

DOWNGRADIENT RISK MITIGATION
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CSIA shows “enhanced” biodegradation in downgradient study
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2-D CSIA suggests anaerobic biodegradation dominant
pathway in the downgradient area
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SULFATE ENHANCED IN SITU BIODEGRADATION OF MTBE AND TBA
IN FRACTURED BEDROCK FOR SOURCE AREA TREATMENT AND
DOWNGRADIENT RISK MITIGATION
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Takeaways

* Lower permeability layers in the smear zone remain
saturated with high concentration MTBE and serve as
long-term source to groundwater

* Groundwater flow and contaminant transport are
controlled by the strike of bedrock features

* Wells and boreholes intercepting sandstone beds,
where mass flux is highest, accepted majority of
injected amendment

* CSIA data indicate that anaerobic degradation is the
dominant pathway in the downgradient area

* High concentration sulfate injection reduced MTBE
concentrations and addressed dissolved phase risk in
downgradient area
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