
IndiIndirect Mt Measurement of Bent of Biological

Actitivity to Mto Monitor NaturNatural AttenuationAttenuation

Why?Why?

Contact:  

U.S. EPA, Office of Research and Development, National Exposure Research Laboratory, Las Vegas, NV

How?How?

Petroleum

Hydrocarbon 
+ Terminal Electron 

Acceptors  eg. NO3, SO4)
+

CO2, Water, Acids
Reduced species

(eg. Fe2+, Mn2+)
+

Nutrients

(eg. NH4)

Microbial Degradation

Biomass,

Biosurfactants

Increase

Ionic

Concentration

Changes

Wettability

Mineral dissolution

Biogeochemical

changes:
(e.g. pore fluid 

chemistry,

Increase ionic 

conc.)

Physical 

Changes
(e.g. grain 

surface area,

Pore

geometry)

Changes in Geoelectrical Properties

+ Time

Petroleum

Hydrocarbon 
+ Terminal Electron 

Acceptors  eg. NO3, SO4)
+

CO2, Water, Acids
Reduced species

(eg. Fe2+, Mn2+)
+

Nutrients

(eg. NH4)

Microbial Degradation

Biomass,

Biosurfactants

Increase

Ionic

Concentration

Changes

Wettability

Mineral dissolution

Biogeochemical

changes:
(e.g. pore fluid 

chemistry,

Increase ionic 

conc.)

Physical 

Changes
(e.g. grain 

surface area,

Pore

geometry)

Changes in Geoelectrical Properties

+ Time

LABORATORY COLUMN EXPERIMENT RESULTS IN UNIFORM SAND
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1) Lab and field reveal a conductivity

high coincident with contamination, geochemical

alterations, mineral etching, and peak microbial 

productivity.

2) Conductive zone most likely due to biological 

activity and the resulting processes.
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IMPLICATIONSMPLICATIONS
Passive geoelectrical monitoring may provide 

monitoring and characterization of the biologically 

mediated breakdown of petroleum hydrocarbons.
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FIELD INVESTIGATION RESULTS IN GLACIALLY DERIVED SAND
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To improve methods for evaluating the long-term performance of Monitored Natural Attenuation (MNA).

Microbial production of organic acids from the metabolism of petroleum hydrocarbons causes an increase in the  

dissolution of native soil particles, thereby increasing the bulk conductivity  a geoelectrical measurement.

Mechanianisms forfor GGeoeleoelectrical Alterationsal Alterations
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Slurry Experiments show increasing conductivity, increasing TDS, and VOA as DO decreases and microbial  

population increases
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