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Outline

• Monitoring CO2 injection into a saline 
aquifer from a log analyst point of view

• Why pulsed neutron logging?
• Calibration
• Σ environmental corrections
• Time lapse Σ monitoring
• Conclusion
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Monitoring CO2 injection into a saline 
aquifer from a log analyst point of 

view

ObservationObservationObservation
wellwellwell

BEG Pilot 1 
well

30 ft 
deeper

95 ft apart

~ 18 deg

Structure dip top Frio C from FMIStructure map top Frio C

Stereonet: Structure dip 18 deg, azimuth 171deg
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ELAN Injection well
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Why pulsed neutron logging?

• Cased hole application
• Thermal neutron decay time used to 

measure neutron capture cross-section 
Σ

• Increased sensitivity in porous and 
unconsolidated sandstones

• Very significant sensitivity in high Σ
contrast environment i.e. saline 
formation water with 55 cu and with CO2
0 03
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Calibration
Σ vs CO2 Saturation at 100ppk Brine
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Σ vs CO2 Saturation at 100ppk Brine
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Σ  vs CO2 Saturation at 50ppk Brine
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Σ environmental corrections

Comparison baseline run and uncorrected CO2
monitoring run 

Comparison baseline run & the uncorrected
basic corrected and specific corrected CO2 r
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No CO2 filled borehole correction
No corrected porosity input
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Time lapse Σ monitoring

Date Observation Well Injection Well
Sept. 26, 2004 Run 1, Baseline
Oct. 8 Run 2 @ CO2 breakthrough
Oct. 14 Run 3 @ close to end of CO2 
Oct. 15 Run 1 @ end of CO2 Injection
Nov. 2 Run 4
Dec. 9 Run 5 Run 2
Feb. 23, 2005 Run 6 Run 3

CO2 injection starts Oct.4

CO2 breakthrough Oct.6

Well completion change
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Time lapse Σ monitoring in the observation 
well6 runs
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Time lapse Σ monitoring in the 
injection well
3 runs
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Conclusion
• Pulsed neutron logging viable method to 

monitor CO2 accumulation and migration in a 
saline aquifer

• Accurate pressure and temperature 
measurements in the borehole important

• Recommendations for future experiments:
– Acquire baseline prior to CO2 injection 
– Minimize well completion changes while monitoring
– Avoid replacing near borehole fluids while 

monitoring
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