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Overview

� Investigation overview
� Site description
� Fluid Distribution 

(only provided once geophysical analysis completed)

� Data Correlations
� Results
� Conclusion



Investigation objectives

� Conduct a site investigation to determine if using 
various geophysical techniques are cost 
effective in locating brine contaminated ground 
water

� Evaluate how well the various technique 
correlate to actual piezometer fluid EC 
measurements



Site description

� Study area located in 
region of historical oil 
fields

� Currently has several 
active petroleum 
production wells

� Site mainly pastureland 
with neighboring 
stream

Primary Active
Saline Seep



Piezometer Fluid EC Distribution

color coding based
on USDA categories
for vegetation



Comparisons

� EM Datasets
� EM31 – single depth measurement
� OhmMapper (OM) – 5 depth measurements

� ERI Datasets
� Standard Method
� Proprietary Method – built for resistors and improved 

resolution at depth



Archie’s Formation Factor (1942)

� Relationship between fluid electrical 
properties and formation electrical properties

� Varies with porosity and fluid composition

� Resistivity (Formation) / Resistivity (Fluid)

� Simple ratio known to be simplifying reality



EM-31 
Results



Fluid EC vs. EM31 Data



EM31/Fluid FF versus depth



EM31 FF Std Dev versus depth



OhmMapper Results
Receiver 1 shallow



Fluid EC vs. OhmMapper Data



OM/Fluid FF versus depth



OM FF Std Dev versus depth
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ERI vs. Fluid EC



ERI Formation Factor





FF comparison between instruments
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Need to be aware of metallic 
interference versus 
groundwater signatures



ERI Fluid EC Map near seep

USDA Vegetation Categories

Seep Evident

Larger Scale Problem



ERI Fluid EC Model near well

Potential Leaky Casing

shallow salinity
detection

USDA Vegetation Categories



Conclusions

� EM-31 provides good initial starting point in locating 
brine contamination areas for subsurface 
investigation less than 6 meters

� OhmMapper provided fast data collection with 
greater depth of investigation but has more noise

� ERI provides greatest depth of investigation and 
demonstrated shallow nature of majority of affected 
areas and possible deep source – provides stable 
correlations through depth of available data 

� CAVEAT: Assumes reasonably homogeneous 
media



Modifications to Approach in Future

� EM31: More versatile and accurate for 
shallow investigation, use it to get shallow 
overview

� ERI:  Evaluate potential sources and 
discharge areas and areas indicated by 
EM31 data

� Drill to calibrate and confirm

� Remediate Identified Brine Issues
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