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Electrical Hydrogeology to 540’ (165 m)
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Lab Electrical Properties of Bioactivity
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Defn: Life?

Life as process Life as

of chemical [ Metabolism J thermodynamic
transformation & kinetic
of substances processes
Life is a

sustainable
organization { Energy
in liquid state

DNA — Protein ]

Life as a flow of information Life as energy flow

Form

Life as a series of innate patterns

After Budisa et al., 2020



icrobe Reef - Colorado
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D Cross Section Image
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Fines
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Electrical Bioactivity Signals

= Little conductive: additional ions in solution
» Conductive: biofilms and nanowires
» REALLY conductive: cable bacteria??

= Passive Resistive: trapped biogases
= Active Resistive: “"Beer Vat” zones



More images to discuss
Wednesday

Talk: 1:25 pm: Jordon Massey: Evaluating Electrical Resistivity for
Monitoring Sulfate-Enhanced Biodegradation

Poster: 5:45 pm: If National Geographic Imaged Subsurface
Biomes: Electrical Pictures of Microbial Structures



Thought Exercise on Colony Form

1. At field scale, what form do subsurface communities want to
develop?

2. Do microbiologists, geochemists, and geophysicists agree about
what the form should be?

3. What would be the best protocol to test regions of subsurface
communities that aren't directly connected to contaminants or
remedial solutions (like “root” forms)?

Highlight areas of LNAPL and DNAPL impacts affected by
bioactivity. Let’s see what folks with different training think?



Color Codes for Highlighting Microbial Structures

[] Orange: Dissolved Phase Constituents

[ Pink: Loss of Electron Acceptors
] Microbial Degraders

] Microbial Activity - Not Degraders

] Archaea - Methanogens
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Color Codes for Highlighting Microbial Structures

[] Orange: Dissolved Phase Constituents
I Pink: Loss of Carbon Source

] Microbial Degraders - Dehalogenators
] Microbial Activity - Not Degraders
] Archaea - Dark Oxygen Producers
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ghlighting Microbial Structures

[] Orange: Dissolved Phase Constituents

[ Pink: Loss of Electron Acceptors
[ ] Green: Microbial Degraders

] Microbial Activity - Not Degraders
[ ] Archaea - Methanogens
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[] Orange: Dissolved Phase Constituents

| I Pink: Loss of Carbon Source
[ ] Green: Microbial Degraders - Dehalogenators

( es for Highlighting Microbial Structures

[ ] Microbial Activity - Not Degraders
[] Archaea - Dark Oxygen Producers
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ﬁThank you! Questions?

More Discussion on Wednesda

Talk — Evaluating Electrical Resistivity for Monitoring Sulfate-
~ Enhanced Biodegradation, Weds, Jun 25, Back Bay Ballroom A
- 1:25 PM-1:50 PM

Poster - If National Geographic Imaged Subsurface Biomes:

. Electrical Pictures of Microbial Structures, Exhibit Hall
- 5:45 PM-7:00 PM

Todd Halihan, PhD, PGp

&N todd.halihan@okstate.edu
Aestus halihan@aestusllc.com
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