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Outline for Presentation 

• Energy Independence and Security Act 2007  

• Assessment Methodology Overview 

• Current Assessment Activities 

• Plans for Final CO2 Assessment Report 

• Conclusions 
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Energy Independence and Security Act 2007 

Title VII:  Carbon Capture and Sequestration 

• Subtitle B:  Carbon Capture and Sequestration Assessment and Framework 

– Sec. 711:  Carbon Dioxide Sequestration Capacity Assessment 

» Methodology 

» Coordination 

Duncan and Morrissey (2011) 
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Energy Independence and Security Act 2007 

• METHODOLOGY  …shall develop a methodology for conducting an 

assessment… taking into consideration: 

– Geographical extent of all potential sequestration [non-coal] formations in all States 

– Capacity of the potential sequestration formations 

– Injectivity of the potential sequestration formations 

– Estimate of potential volumes of oil and gas recoverable by injection and 

sequestration of industrial carbon dioxide in potential sequestration formations 

(Stanford/USGS EOR Workshop May 10-11, 2011) 

• COORDINATION 

– Federal Coordination 

– State Coordination 

Original source: Statoil. 

Online at: 

http://ioc3.unesco.org/oanet

/FAQocs.html 
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Salinity of water in storage formation must be > 10,000 

ppm TDS per  USEPA (2008) regulations 

Brennan and others (2010) 

USGS CO2 Assessment Methodology 
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Buoyant  Storage 

• Resource based on petroleum reservoir-sized enclosures that 

will trap CO2 

• To estimate buoyant storage resource, we can use: 

– Petroleum production data to identify known enclosures 

– USGS National Oil and Gas Assessment (NOGA) results to identify 

undiscovered enclosures 

– Data gathered during our assessment research to estimate non-

petroleum filled enclosures 

• Storage efficiency estimates:  10% min, 30% mode, 60% max 

Brennan and others (2010) 
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Residual Storage 

• Remainder of pore space within the Storage Formation that is 

not available for buoyant storage  

• Includes residual trapped CO2 and all buoyant trapping in 

enclosures that are less than petroleum reservoir-sized 

• Resource divided into three classes based on variations in 

permeability of the storage formation 

– Low, Medium, or High permeability 

Brennan and others (2010) 
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Technically Accessible CO2  

Storage Resources 

Brennan and others (2010) 
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Modified from  DOE NETL (2010) 

Data provided by Regional Carbon Sequestration 

Partnerships and State Cooperative Contracts 
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Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Cloverly Formation 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Bighorn Basin, Wyoming and Montana 

Fox and Dolton (1996) 

Roberts and others (2008); Finn (2010) 
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Pennsylvanian Tensleep Sandstone – eolian deposits 

Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Lower Cretaceous Cloverly  Formation 

Fox and Dolton (1996) 
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Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Permian Ervay Member of the Phosphoria Formation –  

          carbonates and  

          tidal deposits  

Lower Cretaceous Cloverly  Formation 

Fox and Dolton (1996) 
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Triassic Crow Mountain Sandstone – non-marine deposits 

Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Lower Cretaceous Cloverly  Formation 

Fox and Dolton (1996) 
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Lower Cretaceous Cloverly Formation – fluvial deposits 

Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Cloverly Formation 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Fox and Dolton (1996) 
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Lower Cretaceous Muddy Sandstone – fluvial and estuarine deposits 

Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Cloverly  Formation 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Fox and Dolton (1996) 
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Upper Cretaceous Frontier Formation – shallow-marine deposits 

Pennsylvanian Tensleep Sandstone 

Permian Ervay Member of the Phosphoria Formation  

Triassic Crow Mountain Sandstone 

Lower Cretaceous Muddy Sandstone 

Upper Cretaceous Frontier Formation 

Lower Cretaceous Cloverly  Formation 

Fox and Dolton (1996) 
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Project Deliverables 

• USGS Circular 

– Modeled on 1995 USGS National Oil and Gas Assessment report  

summary (National Oil and Gas Resource Assessment Team, 1995) 

– Includes data tables and resource estimates 

– Resource estimates will be made available for each suitable formation 

• Buoyant storage resource 

• Three classes of the residual storage resource 

• Total aggregate storage resource of the Storage Formation 

• Online Supporting Data 

– GIS maps with Storage Assessment Unit boundaries and metadata 

– Summary Open-File Reports for each assessed basin and Storage Assessment Units  

 

• Note:  Assessment methodology will be used to assess the storage resource of the 

onshore and State water areas of the United States, but is applicable throughout the 

world (currently working with International Energy Agency to develop an 

international CO2 assessment methodology) 
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Conclusions 

• The methodology uses geologic data, processes, geologic models, and rock 

properties to populate probabilistic analysis models to produce a robust 

estimate of CO2 storage resource within a Storage Assessment Unit (SAU) 

 

• This assessment methodology will be used to assess the storage resource of 

the U.S., but it is applicable throughout the world  

 

• To date, we have assessed the onshore basins in Wyoming, Utah, Idaho, 

Montana, Oregon, Washington, and Alaska and have begun to assess the 

onshore and State water areas the Gulf Coast of the United States 

 

• Assessment will be completed within three years, resource estimates will be 

made available at that time; other supporting data will be published on line as 

individual basin assessments are completed 
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