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Project Work Flow (Year 1) 
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Project Work Flow (Year 2) 
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Project Work Flow (Year 3) 
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Norris Lightsey #1 
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2D Seismic Survey 
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Seismic Acquisition Parameters 
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Seismic Source 
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Typical Field Record 
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Seismic Line SCO2-1 
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Seismic Line SCO2-1 
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Seismic Lines SCO2-1 and SCO2-3 
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CO2 Injection Simulation Approach 
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CO2 Injection Modeling 



SGR Stacked Storage Concept 
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Conceptual 3D Geology for CO2 Injection 
Simulation 
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TOUGH2/ECO2N Model Domain 
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CO2 Injection Model Specifications 
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• X by Y by Z = 10,000 m by 15,000 m 
by 3,450 m 

• 67,628 polygonal cells (Voronoi) 
• 58 model layers 
• Injection cell cross-sectional area < 

1 m2  

• North, east, and west boundaries 
are closed 

• South boundary is open 
• Bottom boundary – constant 

temperature, no flow 
• Three material types: 

• Coastal Plain 
• Reservoir 
• Seal 

• Inject 1M metric tons per year for 30 
years - continue simulation for 170 
years for total simulation time = 200 
years 
 

 



Simulation Material Properties 
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Property Units Coastal Plain Reservoir Seal 

XY Permeability m2/mD 3.60e-12/3650 9.87e-15/10 1.00e-20/1.00e-5 

Z Permeability m2/mD 3.60e-13/365 9.87e-15/10 1.00e-20/1.00e-5 

Porosity % 20 15 0.1 

Rock Density kg/m3 2,400 2,700 2,933 

Corey Sgr − 0.05 0.05 0.05 

Corey Slr − 0.17 0.15 0.20 

van Genuchten Po kPa 2.1 1.5 337.0 

van Genuchten λ − 0.457 0.457 0.457 

van Genuchten Slr − .17 0.15 0.20 



Porosity and Permeability 
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Initial Conditions 
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Thermal Gradient = 0.025 
degrees C / m 



Fluid Pressure Results 

Carbon Storage Program Infrastructure Annual Review Meeting – November 15-17, 2011 

0 Years 30 Years 

100 Years 200 Years 

F Diabase F Diabase 

F Diabase F Diabase 



CO2 Injection Results After 30 Years 
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CO2 Injection Results After 30 Years 
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CO2 Injection Results After 200 Years 
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CO2 Injection Results After 200 Years 
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CO2 Injection Results 
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Tying It Together 
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