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The CS TVA database and workflow were leveraged to assess data availability spatially at a national 
scale using two methods: Binary Indexing and Weighted Assessment.
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Motivation

There is currently a poor understanding and lack of workflow to understand the 
technical viability of carbon storage spatially. To address this gap, the multi-
faceted Carbon Storage Technical Viability Approach (CS TVA) is being developed 
to incorporate CO2 storage resources, environmental and socio-economic justice 
(EJ/SJ) factors to enable more comprehensive assessments.

The CS TVA includes a (1) matrix framework, (2) an integrated and labeled 
database, (3) a data availability assessment workflow, and (4) spatial data 
availability assessment results. This approach leverages spatial and data science 
analytics to communicate data density, uncertainty, and gaps. The workflow can 
be applied in whole or in part, based on user needs.
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3. CS TVA Data Availability
 Assessment Workflow:

Binary descriptions which facilitate the ability 
to quickly query results, allow for spatial-
join mathematical function based on location, 
improve storage and memory usage, and are 
scalable for larger data catalogs.

Assigning numerical weighting in a dataset 
resolves the potential for skewed, or 
disproportionate datasets. Data importance is 
established throughout the dataset with 
weighting and values were manually assigned 
based on expert opinion to each component. 

4. CS TVA: Spatial Inventory, Data Analysis, and Raster Outputs
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2. CS TVA Database & Story Map

The CS TVA Matrix is a criteria framework which documents the information 
needed for a holistic technical viability assessment using five categories, fourteen 
sub-categories, and forty-six components. This integrated framework was designed 
to aid in ensuring that integrated and comprehensive thinking is being leveraged 
during the early stages of assessments to help users gather the information and 
data types needed for effective assessments. Each of the forty-six components are 
classified from non-viable to
excellent viability and provides a sense
of how information may impact 
a project.

1 - 20%

20 - 40%

41 - 60%

61 - 80%

81 - 100%

fuzzySumValue = 1 – ((1 - arg1)*(1 – arg2)*(1 – argn)) 

Future Work

The CS TVA Workflow has four main 

phases outlined below:

1. Database Creation

a) Gather data and generate data catalog

b) Tag data required

c) Map components to data required

d) Apply weighting to data required

e) Database validation

2. Spatial Inventory and Data Analysis Tool

a) Generate empty grids

b) Run binary and weighed methods

3. Tool Output: Raster Files

a) Binary presence or absence of data

b) Count of data types available for each 
grid cell

c) Weighted results per component

d) Total count of data types per 
component

4.  Assess Results

a) Create spatial maps

b) Interpret and assess results
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Assess Results

The CS TVA Database was developed to support 
the implementation of the CS TVA Matrix and 
Approach. The datasets were tagged with data 
type labels and tied to components outlined in 
the CS TVA Matrix. Users will benefit from being 
able to run analysis on a systematically labeled 
and consistently compiled database.

• Results assessment and workflow refinement – 
Results will be assessed to improve workflow 
and refine weighted associations applied to 
each component.

• Advanced auto tagging – Leveraging natural 
language processing to auto generate data tags 
that align to the CS TVA Matrix ensures that 
there is consistent, standardized language 
surrounding carbon storage terminology.

• Additional data discovery – Image extraction 
tool will be incorporated into the workflow to 
aid in data discovery.

• Continued database expansion – Additional 
datasets will be included in the integrated 
database.

• Matrix publication – CS TVA Matrix will be 
published to enable users to leverage the 
framework.
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Multi-Faceted CS TVA Approach

Organized framework outlining information needed to do carbon 
storage technical viability assessments.

Comprehensive database with data type tags allowing files to be 
assessed against the matrix framework.

Workflow linking the matrix framework to required data types and 
outlining assessment process. 

Initial national scale assessment of data availability demonstrating 
workflow utility using two calculation methods. 
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Weighted results 
coming soon!
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