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Conceptualizing Data Availability and Technical Viability Methods within 
the Carbon Storage Technical Viability Approach (CS TVA) 
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Component Determination
Non-Viable

Possibly Non-
Viable

Viable with 
Hurdles

Viable but 
Non-Ideal

Fair/Decent 
Viability

Good 
Viability

Excellent 
Viability

Unknown 
Viability

This component 
would prevent 

the project from 
moving forward 

or cause it to 
terminate early.

This component has 
issues that would 
make the project 
non-economic, 

reduce its lifespan, or 
reduce total injection 

capacity.

This component has 
issues that will be 
detrimental to the 
project but can be 

overcome with time 
and/or money.

This component is 
not well suited for 
sequestration but 

likely not prohibitive 
to the project 

moving forward.

This component is 
not optimized but 

should be 
sufficient.

This component 
is well-suited for 

this project.

The component is 
ideal, optimized, 

and/or desirable for 
this project.

There are 
insufficient data 

available to assess 
this component 

therefore viability is 
unknown.

Technical Viability Assessment Method

• Technical viability for each component can be assessed qualitatively using the determination 
criteria (left) and the categories (above). 

• This matrix approach integrates subsurface, physiographic, and EJ/SJ factors for a comprehensive 
viability assessment.

• Need to understand more accurately the regions with 
evidence of high feasibility for carbon storage (CS). 

• There is currently a poor understanding and lack of 
workflow that incorporates CO2 storage resources, 
environmental and socio-economic (EJ/SJ) factors to 
communicate technically viable, feasible carbon storage.

• Previous assessments of data density (CSIL map below) 
are helpful for visualizing data spatially, however, do not 
address data utility or link data density to project 
feasibility. 

• To address this gap, a new workflow, -- the Carbon 
Storage Technical Viability Approach (CS TVA) -- is in 
development. 

Conceptualization Process

• Developed data requirements list using previous experience and existing 

literature on geologic carbon storage studies and aggregated the data types 

used into a single list. 

• The Technical Viability Matrix was developed starting with the frameworks of 

Rodosta et al. (2011) and Callas et al. (2022). Initial CS TVA will focus on viability 

for sedimentary geologic CS.
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• Initial data gathering and 
database development 
highlighted the need for an 
updated conceptualization of 
data requirements and technical 
viability 

• A Technically Viable Carbon 
Storage Database is in 
development and will include 
both raw data types as well as 
products derived from analysis, 
leveraging existing NETL datasets

• Currently >1,200 shapefiles, >40 
GB of data combined

• >51,000,000 features in the 
socioeconomic database

• Data gathering and initial spatial 
inventory mapping helps 
determine gaps and available 
data

• Spatial inventory tools including 
Subsurface Trend Analysis (Rose 
et al., 2020) and Variable Grid 
Method (Bauer and Rose, 2015) 
help communicate data 
availability, density, address data 
gaps, and enable comparisons 
between areas of interest for 
carbon

• Moving forward this work will 
also leverage data availability 
assessment methods and 
additional assessment methods 
such as fuzzy logic (Creason et al., 
2023)

Derivative product from the CS TVA 
database summarizing spatial datasets
based on overlapping 
features/attributes with Great Plains 
Institute carbon storage hubs

Illinois Basin geo-model developed using 
EDX4CCS data, in coordination with NRAP 
efforts for subsurface property analysis and 
basin-scale CS risk modeling

Results and Outcomes
Products: 

• Conceptualization linking table of data required to Technical Viability Matrix 

• Demonstration of spatial data assessment tools utilized as inventorying tools (VGA, 
STA) workflow (CS TVA)

• Carbon Storage Technical Viability Database 

• Data gaps maps and visualizations

Impact: 

• Tools and resources which can be leveraged by a wide variety of users, 
stakeholders, and audiences

• Improve communication of data resources and hurdles facing geologic CS 
assessments

• Focus future data gathering opportunities on most useful data types and in most 
effective areas
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Future work
• Data availability assessment and technical viability assessment are two key 

components of the CS TVA. 

• Conceptualization is the current focus, with emphasis on linking data types required for analysis to the 
components of the Technical Viability Matrix (below), which can be used to qualitatively assess viability for 
each component.

• Developing the Technical Viability Matrix iteratively informed data requirements (left below) linked to the 
matrix (right below) and initial spatial inventory efforts.

Porosity Porosity

Permeability Impact of permeability on injectivity

Depositional Environment, Lithology, 
Grainsize, and Sorting

Quality of internal reservoir 
characteristics
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Impact of alteration on pore space, 
connectivity, and resulting injectability 
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leakage pathways
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Fault Reactivation Likelihood
Reactivation potential of faults and 
fractures with increased pressure
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Tectonic activity level of the area and 

earthquake likelihood
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Political climate of the area
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Level and status of governmental 
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Ecological Species Data, Endangered Habitats, 
Wetlands
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