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Wyoming Carbon Underground 
Storage Project (WY-CUSP) Goals 

1. To improve estimates of CO2 reservoir storage capacity at the 
premier CCUS site in Wyoming. 

2. To evaluate the long-term integrity and permanence of 
confining layers at the Rock Springs Uplift. 

3. To manage injection pressures and brine production in order 
to optimize CO2 storage efficiency for the most significant 
storage reservoirs (Tensleep/Weber and Madison formations). 
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3-D geological model of the Rock Springs Uplift 



3-D seismic survey, Madison amplitude volume 



Interpretation of log suite/core 



Sonic/Seismic velocity vs. density porosity 

Madison Limestone Madison Limestone 



Madison Limestone 

Porosity 30.5% 



Cross Plot of Porosity vs Permeability for Madison Limestone, Wyoming 





Establishing relationships between 
Seismic attributes and permeability 



Permeability Attribute 

Amplitude (20 Hz) – Amplitude (35 Hz) 

Σ (A20 + A35) 
Qualitative 

Permeability 
= 

Derived from seismic spectral decomposition. 

Specific to the Madison Limestone within the Rock Springs Uplift. 



Middle Madison Horizon 



Middle Madison Horizon 
(qualitative permeability from seismic attribute) 









Rock Springs Uplift hydrostratigraphic system 



From Erin Campbell-Stone et al., 2010 
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RSU-16 
Porosity (Hg) = ND 
Permeability = <0.001 mD 
Displacement pressure = 3000 psi 
Calculated CO2 sealing capacity* = 16,000 ft. 
Scale bar = 200 microns 

*Vavra et al., 1992 





Modified from Surdam, R.C., Jiao, Z., Stauffer, P., & Miller, T., 2009, An integrated strategy for carbon management 
combining geological CO2 sequestration, displaced fluid production, and water treatment: Wyoming State Geological 
Survey Challenges in Geologic Resource Development No. 8, 25 p. 

Scale: 
750 Mt of CO2 displaces 

~1 cubic kilometer. 
1 cubic kilometer of displaced 

fluids is ~6,000,000,000 barrels. 
Salt Creek oil production 

(the largest oil field in 
Wyoming) is ~680,000,000 

barrels (120 years). 
1 cubic kilometer of water  

is ~710,000 acre-feet. 
Boysen Reservoir is 792,000 

acre-feet. 







WY-CUSP Deliverables 
The ultimate mission of the WY-CUSP program, managed by the 
University of Wyoming Carbon Management Institute – delivery 
of a certified commercial CO2 storage site in Wyoming that could 
be used as a surge tank for CO2 utilization – is being 
accomplished. 

Tensleep and Madison 
oil and gas fields 

in Wyoming: 
2 – 4 billion barrels 

of stranded oil 
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