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Geoscience Field Research Station

• A field site for development and testing of 
geophysical and other monitoring g p y g
technologies.

• Assess monitoring methods for CO2 detectionAssess monitoring methods for CO2 detection 
threshold at shallow to intermediate depths 
for carbon capture and storage (CCS) risk 
assessment.

• Training in monitoring for students and industry.
• Information to regulators for CCS conformance 

metrics



Carbon Capture and Storage (CCS)
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CCS regulations & policy



CCS Act
Bill 24: Rights to inject captured carbon dioxide for sequestration

Section 116



CCS regulations
ERCB B ll i 2010 22 J 29 2010ERCB  Bulletin 2010-22  June 29, 2010

ERCB processes related to Carbon Capture and Storage (CCS) Projects
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3D seismic PP volume, May 2010 (CREWES)
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2010 geophysics field school









New 2D seismic line, August 2010
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Upper detachment – field & seismic mapping
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Well projections

Well Locations 4 km
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Seismic data – synthetic ties
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Pseudo wells
Create pseudo wells from nearby wells with logs into study area and 

adjust KB elevations to match surfaces extrapolated from seismic 
data
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Pseudo-wells

Pseudo Wells

Schlumberger



Geologic model

Injector & Observer 50m 
apart
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Geologic model

• 2.7×1.7 km study area 
represented by 269×174 grids

Pseudo Well 1

represented by 269×174 grids

• 10m×10m grids in horizontal 
di tidirections

• 90 layers used to represent 

Observer
~341m thick formation 

• Thickness of layers change 
Pseudo 
Well 3 Injectorbetween 1.2m (Injection Zone) 

and 30m (Overburden)
Pseudo Well 

2
Schlumberger



Permeability distribution: mean 170 mD

Schlumberger



Five annual CO2 injections of 600 tonnes, end 
of injection; pessimistic reservoir quality

CO2 Saturation

of injection; pessimistic reservoir quality

Plume Diameter
~140m

Plan view of CO2 plume at top of Base Paskapoo at the end of injection

Schlumberger Map view



Five annual CO2 injections of 600 tonnes, end 
of injection; pessimistic reservoir qualityof injection; pessimistic reservoir quality

CO2 Saturation

Plume Height ~35m

Schlumberger
W-E cross sectional view



Five annual CO2 injections of 600 tonnes, 
pressure at end of injectionp j
pessimistic reservoir quality

Differential Pressure 
with respect to time 0, 
bars

3D Plume at the end of Injection



WASP: 50 years of CO2 injection (Nisku) at 1 Mt/year
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Risks to be mitigated through monitoring 

• Pressure interference with existing 
hydrocarbon poolshydrocarbon pools

• Pressure interference between adjacent 
CCS projectsp j

• Brine migration through old wells
• Out of zone CO2 migration to anotherOut of zone CO2 migration to another 

storage formation (pore space)
• CO2 migration to shallow aquifers 2 g q

through wells or natural pathways 
(faults, fractures)

26



USDOE National Risk Assessment Partnership 

NRAP’s MISSION
To provide the scientific underpinning for 
risk assessment with respect to the long-p g
term storage of CO2, including assessment 
of residual risk associated with a site post-
closure.

Risk profile is assumed to:
1.increase with injection 
pressure
2 peak with completion of2.peak with completion of 
injection
3.decay over time

Time 
Benson, 2007

Courtesy Tom Daley (LBNL)



Timelines/Conclusions

• Full project proposal to ERCB by Dec 31, 2010
• Approvals by March 31, 2011Approvals by March 31, 2011
• Test well drilled July, 2011
• Test well evaluation August 2011Test well evaluation August, 2011
• Go/no go decision for injection
• Injection permit September 2011Injection permit, September, 2011
• Observation well(s) drilled Fall 2011
• MMV installation Fall 2011• MMV installation, Fall 2011
• CO2 injection to start, 2012
• I retire sometime after that• …. I retire sometime after that
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