
ARRA Site Characterization Projects 

Characterization of the Most Promising 

Formations for Geologic Carbon 

Sequestration in the Central Rocky 

Mountain Region (RMCCS) 

Wayne Rowe 
Schlumberger Carbon Services 

Brian J. McPherson 
University of Utah 

U.S. Department of Energy 

National Energy Technology Laboratory 

Carbon Storage R&D Project Review Meeting 

Developing the Technologies and Building the  

Infrastructure for CO2 Storage 

August 21-23, 2012 



Acknowledgements 

Å Many thanks to the U.S. Department of Energy and 

NETL for supporting this project 

 

Å We express our gratitude also to our many industry 

partners, who have committed a great deal of time, 

funding and other general support for this project 

 

Å The work presented today is co-authored by many 

partners in the RMCCS project  

 



Presentation Outline  

ÅTechnical Team 

 

ÅWhatôs the Goal? 

 

Ålocal site analyses for each section of region  

    (each state): 

o Arizona results 

o Utah results 

o Colorado results: 

- Sandwash Basin near Craig, CO 

 

ÅHow we are using these data:  quantitative 

assessment of capacity, AOR, and uncertainty 

estimation 

 

ÅNational Atlas contributions for region 



Partners 

The project team consists of the geological surveys in 

each state of the region, some invaluable industry 

partners, and of course NETL.   

Neighboring ARRA characterization 

projects in Wyoming and Kansas 

are also essential partners. 
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If you've already chosen a CCS site, you'd 

characterize it by: 

- boots on ground mapping and analysis 

- drilling stratigraphic wells 

- geophysical logging 

- lots of core 

- lots of outcrop sampling 

- 2D and 3D seismic imaging 

- basically, everything a big oil company 

might employ 

 

But, it is simply impractical to do such for 

every candidate site (and you'd need a bit 

of cash for such....) 
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Whatõs the Goal? 



Whatõs the Goal? 

Curtis / Summerville 

Develop optimized protocol for characterization of the most promising 

formations, to optimize sink-to-source match. 



 

 

 

So, how much data is enough to build 

a meaningful characterization? 

 

This question is one of our goals.  

 

Another key goal is uncertainty. 

Curtis / Summerville 

Whatõs the Goal? 



ÅWe are characterizing one representative site with everything 

modern geology and geophysics has to offer. 

 

ÅWe are tackling the rest of region, too, and benchmarking 

against that site 

 

ÅWe are developing maps of capacity WITH overlays of 

estimated uncertainty.  

 

ÅKey deliverables include: 

Åcharacterization of entire region, including methods for local 

and best methods for extrapolating capacity and other 

assessments to regional-scale 

Åestimates of uncertainty for entire region (and methods for 

estimating that uncertainty) 

 

Whatõs the Goal? 
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Simple Estimate of Uncertainty (Proxy = Well Density)  
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Simple Estimate of Uncertainty (Proxy = Well Density)  

We are working on methods to translate 

these data and other indicators into 

meaningful, quantitative estimates of 

uncertainty on a regional basis. 
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The Arizona Geological Survey developed a comprehensive 

CCS characterization database for Arizona, including all 

appropriate storage attributes: 

Local -Scale Characterization: Arizona  



Local -Scale Characterization: Arizona  



Local -Scale Characterization: Arizona  

Blue dots represent wells 

digitized from raster tiff 

images to LAS (Log ASCII 

Standard) format using 

Neuralog. Approximately 100 

logs for a total of about 250 

curves have been digitized 

through July 2012. 

 



Local -Scale Characterization: Arizona  

Curtis / Summerville 



Local -Scale Characterization: Arizona  
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Local -Scale 

Characterization:  

UINTA BASIN, UTAH  

ÅCretaceous Dakota 

Sandstone 

ÅJurassic Entrada 

Sandstone 

ÅPermian/Pennsylvanian 

Weber Sandstone 

Local -Scale Characterization: Utah  



Structure Contour Map Cretaceous 
Dakota Sandstone and Well Database 

Green circles are 
Dakota completions 
 
Red triangles are 
Weber completions 

Local -Scale Characterization: Utah  



Dakota Overburden  

Entrada Overburden 

Weber Overburden 

Overburden Maps 
Generated from structure 
maps and DEM data 

Local -Scale Characterization: Utah  



Weber thickness` 
Entrada thickness 

Dakota thickness 

Reservoir Thickness 

Local -Scale Characterization: Utah  



Even more local-scale 
(smaller scale focus): 
WOODSIDE DOME, UTAH 

Local -Scale Characterization: Utah  



West to east structural cross section 

Geologic map and  
Structural contours 

Capacity estimates promising for: 
1. Permian White Rim/Weber SS 
2. Mississippian Redwall Limestone 

Local -Scale Characterization: Utah  

Even more local-scale: 
WOODSIDE DOME, UTAH 



West to east structural cross section 

White Rim Outcrop 

Capacity estimates promising for: 
1. Permian White Rim/Weber SS 
2. Mississippian Redwall Limestone 

Local -Scale Characterization: Utah  

Even more local-scale: 
WOODSIDE DOME, UTAH 
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Local -Scale Characterization: 

Colorado  



Case Study Area 

Local -Scale Characterization: 

Colorado  



Local -Scale Characterization: 

Colorado  

This Case Study Area is representative 

of the geology throughout most of the 

region, including its unique set of 

Laramide structures 

Curtis / Summerville 
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Local -Scale Characterization: 
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A 

Aô 

Cross-Section A ï Aô 



Local -Scale Characterization: 

Colorado  

Cross-Section A ï Aô 
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Local -Scale Characterization: 

Colorado  

Cross-Section A ï Aô 



Dakota Surface 

Local -Scale Characterization: 

Colorado  

Curtis / Summerville 


