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Abstract:
This thesis addresses the selection of a surfactant for use in an enhanced bioremediation strategy. It is
based on a proposal submitted to CONOCO, Inc. (Jordan, 1998). The protocol was originally intended
to enhance aged hydrocarbon degradation through the in-situ addition of surfactant. The protocol has
subsequently been expanded to encompass newly contaminated sites and other remediation strategies.

The protocol addresses aspects of the contaminant fate, the surfactant fate, and the combinations
thereof. The aspects include biodegradation, bioavailability, desorption/dissolution (mobility), and
toxicity of each surfactant and soil combination. The protocol takes a soil sample to the laboratory and
tests each aspect through a series of short term biodegradation, bioavailability, and mobility studies.
The rates and parameters that are determined for each contaminant and surfactant concentration,
contaminant biodegradation, contaminant bioavailability, contaminant mobility, surfactant
biodegradability, surfactant bioavailability, and surfactant mobility are expressed as an index and
placed into a table for easy comparison.

This thesis uses two site soils with diesel range organic, DRO, contamination and four surfactants to
develop and demonstrate the protocol. The two site soils are Donovan Creek located outside of
Missoula, MT and Lewistown located about two hours north of Billings, MT.

It was found through the use of this protocol, that for the Donovan Creek site, surfactant addition
inhibited all processes that were evaluated. This induced inhibition indicated that the addition of
surfactants would not be beneficial for use in a remediation strategy. However, it was found that
surfactant addition at the Lewistpwn site would be beneficial for use in remediation strategies. It was
found that in the Lewistown soil, surfactant addition increased most processes with the exception of
bioavailability, where only ABS was found to enhance bioavailability. 
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