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Geophysical Monitoring:

*Governing Hypothesis:

*Microbial processes in the subsurface create physical progperty charnges that can
be detected with geophysical methods
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Saturated Column Experiments:

Mimic Subsurface Using Dynamic Flow Column Experiments:
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Saturated Column Experiments:

*Acoustic Method:
e Cross-column acoustic
pulses (10°-106 Hz)
 Velocity and amplitude
Information

e Spectral analysis
e Non-invasive




Saturated Column Experiments:

Electrical Method:

o Complex Resistivity
(0.1-10°Hz)

e Non-polarizing (i.e.
low-noise) Ag/AgCI
potential electrodes

 Gold current electrodes

e Non-invasive

measurement



Microbe-Induced Sulfide Precipitation in Porous Granular Media
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Microbe-Induced Sulfide Precipitation in Porous Granular Media

— Experimental Conditions:

e Specific flux = 50cm day

» Incomplete oxidation of lactate = 2.8mM
« Moderare [SO,%] = 3.8mM

e Low salinity = ~1.5mS/cm

» Low/Moderate metals concentrations



Microbe-Induced Sulfide Precipitation in Porous Granular Media
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Data and Results: Biogeochemistry

« Highlights:
e 7 Sampling Ports:
— #1 lowest - #7

highest

e Onset of sulfate
reduction after short lag
phase

e Mobile precipitation
front

o Substrate consumption




Data and Results: Biogeochemistry




Data and Results: Biogeochemistry
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Data and Results: Biogeochemistry

Multi-Port Sampler Data:
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Data and Results: Geophysics - Induced Polarization




Data and Results: Geophysics - Induced Polarization
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Data and Results: Geophysics - Acoustic Wave




Data and Results: Geophysics - Acoustic Wave
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Data and Results: Geophysics - Acoustic Wave
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Data and Results: Geophysics - Acoustic \Wave
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Data and Results: Destructive Evaluation

Extractable Metals as Function of Distance
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Data and Results: Destructive Evaluation

Extractable Lipids as Function of Distance
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Data and Results: Electron Microscopy (SEM)
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Data and Results: Electron Microscopy (SEM)
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Data and Results: Electron Microscopy (SEM)

Biofilms and exopolymer acting as
screens (?)
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Data and Results: Electron Microscopy (SEM)
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Data and Results: Electron Microscopy (TEM)
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Data and Results: Electron Microscopy (TEM)

Nodules Vesicles




Data and Results: Electron Microscopy (TEM)

Predominantly Zn-rich sulfides
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Primary Project Results To-Date:

Improved understanding of...

e Coupled processes that influence contaminant metals
remediation using stimulated microbial sulfate-reduction

» Potential of using geophysical methods as a minimally
Invasive and potentially field-scale approach for
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