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WY-CUSP Program Rationale 
1. Protect Wyoming’s coal extraction and future coal-to-chemical 

industries (provide storage capacity for anthropogenic CO2) 

2. Provide a source of anthropogenic CO2 for enhanced oil 
recovery projects (at present rates of CO2 production from 
gas processing plants, it will take 150 to 200 years to recover 
Wyoming’s stranded oil) 

3. Retrieve reservoir information essential for expansion of 
natural gas storage in Wyoming 

4. Establish a more robust database for two important 
hydrocarbon reservoirs in Wyoming (substantially reduce 
uncertainty for all dynamic models of Tensleep-
Weber/Madison fluid-flow and rock/fluid systems) 



WY-CUSP program design 

Phase I: Site characterization (i.e., data 
acquisition – generating a robust and  
complete database for the Rock Springs 
Uplift) 
 
Phase II: Design, implement, and test a 
demonstration of commercial-scale CO2 
storage on the Rock Springs Uplift. 



WSGS, UW, State, and DOE- funded 
research identified two high-capacity 
sites in southwest Wyoming: Rock 
Springs Uplift and Moxa Arch 

Carbon storage potential in southwest Wyoming 



Photo by Meg Ewald 

 Tensleep/Weber 

 Amsden 

 Madison 

Paleozoic section 
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Rock Springs Uplift hydrostratigraphic system 



Formation Fluids 
• TDS of approximately 30,000–50,000 ppm 
• Pressure of approximately 5,000 psi 
• Temperature of approximately 100°C 

Nearest points of Weber/Madison groundwater recharge 



The Rock Springs Uplift: an outstanding geological 
CO2 sequestration site in southwestern Wyoming 

• Thick saline aquifer sequence overlain by multiple thick 
sealing lithologies 

• Doubly-plunging anticline characterized by more than 
10,000 feet of closed structural relief 

• Huge area (50 x 35 miles) 

• Required reservoir conditions, including, but not limited to 
fluid chemistry, porosity (pore space), fluid-flow 
characteristics, temperature and pressure (i.e., regional 
burial history) 



Risk Reduction 
The greatest uncertainty in numerically 
simulating CO2 sequestration processes is 
characterizing geological heterogeneity in 
three dimensions. This uncertainty is being 
substantially reduced by integrating 3-D 
seismic techniques with stratigraphic test well 
observations. 



Jim Bridger 3-D seismic survey, Rock Springs Uplift 





Amplitude and impedance, Weber 



Amplitude and impedance, Madison 



Amplitude, velocity, and lithologic delineation 
 profiles through the test well 



Interval velocity variation along the target horizons 

Weber Sandstone Madison Limestone 







Coring results for  
the WY-CUSP 
stratigraphic test 
well on the Rock 
Springs Uplift 



Core from Rock Springs Uplift #1 





 

Log suite from RSU #1 



Preliminary interpretation of log suite 



Calibrate seismic attributes with core observations 



Sonic p-wave velocity vs. density porosity 

Weber Sandstone Madison Limestone 



Histograms of porosity distribution 



Porosity distribution of 
Weber Sandstone (top)  

and Madison Limestone 
(bottom), inverted from 

Jim Bridger 3-D 
 seismic data 

New data from well observations 
will allow the conversion from 
relative to real reservoir 
properties in three dimensions. 
Vertical bars indicate location of 
stratigraphic test well. Seismic 
survey area is 5 miles by 5 
miles. Note scale bars. 

• 



Relative porosity horizon in Madison, which 
will be converted to real porosity 



WY-CUSP Phase II 
The most critical question remaining is:  

Can the storage reservoirs (with a cumulative 
thickness of more than 1,000 feet) accept large 
volumes of fluid using a reasonable number of 

injection wells at a specific site (25 square miles 
in area) on the Rock Springs Uplift? 



The WY-CUSP Program 
The ultimate goal of the 

 WY-CUSP program is to deliver  
a certified commercial CO2 storage  

site to the state of Wyoming. 



Potential value of WY-CUSP to Wyoming (2010–2030) 
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