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Metallic or Electrical Interference 
Occurs when sensor too close to interfering source 

Vertical or horizontal 

Geophex GEM2 
Interference increases with decreasing depth 
Longer frequency – more penetration 

Greater horizontal spread  

Geonics EM31 Affected More Than EM38 
EM31 operates at lower frequency 
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Metallic or Electrical Interference 
Only concerned with very high positive spikes 

Geophex GEM2 
Proprietary conductivity algorithms  
Low negative values automatically converted to 
zero or very small positive 

Geonics EM31 or EM38 
Can get negative conductivity values 
Manually convert to zero  
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Geophex Algorithm Creates Conversion Graph  
Very useful for identifying quality of data 

 

PENSERV 



Geophex Algorithm Creates Conversion Graph  
Very useful for identifying quality of data 

 

PENSERV 



Maximum Conductivities 
Should be of same magnitude 
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Two Types of Interference 
Point source – tanks, metal buildings, fences 
Widespread – cathodic, electrical, metallic 

Management of Interference 
Do Nothing 

Least useful approach 

Define and Deal with Outliers 
Remove Outliers 
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Large Facilities or Power Lines 
Metallic – above or below ground 
Electrical – cathodic, cables, power lines 

Filter to Transform Maximum Values 
To more reasonable values 
Define rule based cutoff limit 

Fourier Transformation on Raw Data 
Traditional method 

Statistical Filter on Final Data 
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Reducing Signal Spikes 
Traditional method for signal processing of raw 
data 
Many published routines, programs 
Complex mathematics – integral of sine & cosine 

Geophex GEM2 
Proprietary conductivity algorithms  
Difficult to implement FT 

Effects of FT on conductivity unknown  
trial and error 

Statistical Filter on Final Data Preferred 
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EM Data is Positively Skewed 
Arithmetic mean is meaningless 

Median Values Based on Frequency 
Median – 2nd Quartile 

Tukey’s Rule for Outliers - 1977 
InterQuartile Range (IQR) 

3rd Quartile – 1st Quartile 
3rd Quartile + 1.5 * IQR 
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Tukey’s Rule - 3rd Quartile + 1.5 * IQR 
Variable Factor for Multiplier 

Varies from 0 (very restrictive) to 6 (non-restrictive) 
Multiplier Decreases with Depth 

Filter becomes more aggressive with lower 
frequencies 

Iterative procedure 
Start with weak filter, move on to stronger filter 

Creative process until conductivity “looks” right 
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Expectations of Filter 
Transform very high positive anomalies to more 
reasonable values 
3rd Quartile + 0.75 * IQR     (IQR Max) 
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Situations Where Filter Does Not Work 
Coarse textured subsoils with very low 
conductivity 
Quartile values are zeroes 
Must use arithmetic mean or delete data 



Metallic Interference at a Gas Plant 
Electrical and Cathodic Interference 
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Data Removed by Proximity to Structures 
Very time consuming iterative process 
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Data Removed by Proximity to Structures 
Very time consuming iterative process 
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Data Deleted 

6 Hours 
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Data Deleted 

6 Hours 

Data Transformed 

6 Seconds 



PENSERV 

Raw Data Multiplier of 0.25 



3 Approaches to Interference 
Do nothing 
Delete data 
Transform data 

Quartile Statistical Basis 
Variable multiplier factor 
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