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Overview

� Investigation overview
� Site description
� Equipment used
� Geophysical Results
� Conclusions without confirmation



Investigation objectives

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

� Focus to delineate a brine seep and evaluate 
possible sources of brine contamination and 
probable flow paths in the ground water 
discharge zone



Site description

� Study area located in 
region of historical oil 
fields

� Currently has several 
active petroleum 
production wells

� Site mainly pastureland 
with neighboring 
stream
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Equipment

� Location: Topcon differential GPS system

� EM Instruments: Geonics EM-31 (EM-31), 
Geometrics OhmMapper (OM)

� ERI Instrument: AGI SuperSting R8 – (ERI)
2 methods employed



Topcon GPS system

� Differential GPS system 
used to create survey 
grids for data collection 
of site (QAQC)

� Parallel lines at 10-20m 
spacing

� GPS rover unit for near 
continuous spatial data 
collection



Geonics EM-31 Conductivity Meter

� Large scale horizontal scans in a short time
� Depth of exploration:  ~6m
� One depth level

http://www.csistefani.com/imgs/technology1.jpg



EM-31 
Results
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EM-31 results continued
� Seep was evident
� 73,965 data points 

collected
� Problematic when GPS 

satellite config. was poor
� Data had to be placed by 

hand when GPS data 
was dropped – QA/QC 
grid

� GPS survey grid created 
prior to data collection 
allowed for calculation of 
data locations and cross 
line comparisons



OM: Geometrics OhmMapper TR1

� Large scale scans in short time period
� Deeper depth of investigation than EM-31
� Cables setup with 10 m spacing for increased 

depth of investigation
� 5 depth intervals



OhmMapper Results
Receiver 1 shallow
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Receiver 1 shallow



Receiver 2



Receiver 3 mid-depth



Receiver 4



Receiver 5



All EM data, EM31 on top, OM 5 on bottom

� EM31 & OM 
data show good 
correlation at 
shallow depths

� OhmMapper 
indicates 
increased 
conductivity at 
depth



AGI SuperSting R8 Electrical Resistivity Meter (ERI)

� Greatest depth of 
investigation and labor

� 3m electrode spacing

� 165m total line length

� Image to ~30m deep 
with this configuration 
–much deeper possible
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Laterally Constrained Source
~ 40 meters max

Proprietary Method Results Shown

Note: Image likely not orthogonal to plume



Possible
Leaky
Casing



Conclusions

� All 3 techniques located seep with multiple 
possible sources – generally 2

� EM-31 provides good initial starting point in 
locating areas for subsurface investigation

� OhmMapper provided fast data collection with 
greater depth of investigation

� ERI provides greatest depth of investigation 
and demonstrated shallow nature of majority of 
affected areas and possible deep source



Future Investigations

� Drill electrical targets and sample 
groundwater

� Evaluate vertical gradient to determine if 
possible deep source can move upward

� Evaluate efficiency of 1-3 techniques in 
evaluating brine impacted sites



Lessons Learned (again and again)

� Data collection QAQC allows analysis to 
avoid nagging questions later

� Visualization is neither rapid nor trivial

� Data integration and analysis among multiple 
data types does not happen without 
assignment  (2-4 datasets does not equal an 
integrated data analysis)
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