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Two Elk Project Location 
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Work Flow and Project Integration 
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Modeling Approach 

 Model basin architecture is basically constructed from data within a 25 x 25 mile square area 

 Geologists reviewed data and correlated tops and surfaces 

 Porosity, permeability, petrophysics and other information correlated from that data to create 
a baseline model 

 Additional data has yet to be added from seismic information and from on-site penetrations 
below 10,000 ft. 
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Preliminary Model 
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Preliminary Model 
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Preliminary Model 
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Preliminary Modeling Petrophysics 

Minnelusa top 

Madison Top 

Target interval  
Could be thicker or 
Thinner then flanking 
Wells??? 

Target Location is up structure from Flanking correlation wells 
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West-to-East Cross Section Through Phi-Model 
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West-to-East Cross Section Through Perm-Model 
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Injectivity and Plume Modeling 
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High Resolution Geological Model 
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Complex Stratigraphy 
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Preliminary Properties and Storage Capacity Based on 
the Closest Wells* 
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* Adequate data for the Madison Formation in this area are not yet available 
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Complex Stratigraphy 
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Conceptual Model 
• Thick sequence of reservoirs 
• Low porosity and permeability 
• Many intra-reservoir seals 
• No single stratigraphic target  
 Injection into many thin 
     layers using a single well 
 Low permeability layers limit 
     vertical movement and inter 
     layer flows 

 
Key Questions 
• Is it possible to use a single 
   borehole to inject into many 
   layers? 
• Will there be sufficient  
   injectivity to support a  
   commercial scale project?  
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Development of a Screening Model for Injection into 
Thick Layered Formations 
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After Kumar, N., Bryant, S.L. 2009. “Semi-analytical model to 
determine perforation interval for secure CO2 storage in saline 
aquifers.” Energy Procedia 1. 
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Model Description (I)  
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For each layer in the model: 
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Model Description (II)  
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Iterate to find ∆pwell and Qi(z) 
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Model Inputs  
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Relative permeability measured Berea Sandstone 
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Results: Pressure Buildup   
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Results: Propagation of the Dry Zone, CO2, and 
Pressure “Fronts” 
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Results : Distribution of Injection CO2 

22 

Mass of CO2 (Mt/m) 
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Summary and Conclusion  

23 

 Developed detailed stratigraphic model of the region 
 Complex stratigraphy 

 Low porosity 

 Thin moderate permeability beds 

 Developed a new model for calculating pressure buildup and injectivity for 
thick heterogeneous storage systems 

 Preliminary data suggests that injection into thick but low quality reservoirs 
may be possible at commercial scale 

 Site specific data is needed to provide reliable inputs to models 
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