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Helicopter Magnetic Surveys to Detect
Steel-Cased Wells

Airborne
Magnetic
Signature
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Magnetometers

“' Methane Detector




Salt Creek Qil Field-—
Midwest, Wyoming

« Study Area Selection
Criteria

— 1 square mile

— Accessible
e Terrain
 Landowner

— Existing well database
— Wide range of well ages
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Airborne Magnetometry- Effect
of Survey Heading

Headings: 120° and 300° _ Headings: 0°and 180° ]



Airborne Magnetometry — Effect
of Altitude
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Helicopter Magnetic Results

..".""H

S

Well-type magnetic anomalies 120

Well-type magnetic anomalies not in

company database 34

Well locations in company database

with no well-type magnetic anomaly 10
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LaSen ALPIS Methane Data




Oil:Gas:Water-Separation
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Leaking Wellhead Pipeline Leak
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Ground Survey Vehicle

Magnetic Sensors

GPS Antenna

| Magnetcam eter
Console
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Ground Magnetometer Surveys

Contours:
Airborne Magnetic
Anomalies

= Wells

Survey Parameters: Sensor spacing =6 m

10 m line spacing Sensor Height =2.1 m
0.1 second sampling interval Survey Direction = NW-SE



Apogee LDS
CH,, CO,, and total HC detector
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Early Conclusions

Helicopter magnetic surveys detect > 90% of steel-cased
wells

Ground magnetic surveys are best for determining “dig
areas” to uncover buried well heads

Helicopter methane surveys using LaSen ALPIS can
locate leaking ollfield infrastructure. (Detected methane
plumes with concentrations of 4 ppm)

Apogee LDS detects methane emissions at almost every
well with pumping unit. Sensitive to changes of 0.2 ppm
methane or less

Helicopter radiometric surveys were not useful for
locating wells
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