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* Allows for quick visualization of the model inputs, simulation output, machine learning (ML) oy
inferences, and other type of data integration, where multiple sets of technical information (e.g., site w | T
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characterization data and modeling input) can be visualized and evaluated in an integrated fashion. E
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* Calculates and maps Area of review (AoR) in real-time in response to model inputs.
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* Advancing GCS technologies: Necessitates better tools for evaluating CO, injection operations. =

* Inefficiencies of traditional Methods: Current class VI permitting involves extensive documentations

and static im ages, leadin g to prolonged review times. Figure 1. Geologic model controls within Model Explorer. These controls allow a user to load Figure 2. Sample Model Explorer plot output showing interactive visualization options, 3D geologic model.
and downscale a set of geologic models and then update the figure settings within the tool.

Communication delays: Iterative exchanges between operators and reviewers are common and time- Bite Mab
consuming. @
* Need for improvement: A dynamic, interactive tool is required to streamline the permitting process
and enhance accuracy.
*  Need for open-source tools: Addressing the gap for tools that evaluate CO, injection models and map
the Area of Review for class VI permitting.
Features
*  Dynamic and interactive platform: Provides a platform for real-time interaction with data, allowing
users to dynamically explore and manipulate datasets. esus o
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* 3D visualization: Utilizes advanced 3D graphics for detailed and engaging visual representation of | [ meen e — d
subsu rface and su rfa ce data. Figure 3. Pressure front with dijferent time steps Figure 4. Interactive area of review tab that displays CO, Saturation data projected to the surface in map view.
*  Comprehensive analysis: Enables in-depth analysis of geologic properties and model outputs,
enhancing the evaluation of CO, injection operations. Acknowledgement
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* Streamlined permitting: Reduces iterative review cycles, speeding up the permitting process and - : (DOE-FECM) through the Science-informed Machine Learning to Accelerate
Improving eff|C|ency. 200 Real-Time (SMART) Decisions in Subsurface Applications Initiative. This

- Improved accuracy: Enhances site characterization with ML models to provide clearer and more support is gratefully acknowledged. Portions of this work were producec
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* Better communication: Facilitates effective communication with stakeholder through dynamic and 300 150 This software was prepared as part of work sponsored by an agency of the

clear data visualization United States Government. Neither the United States Government nor any

agency thereof, nor any of their employees, makes any warranty, express or

Future Development
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implied, or assumes any legal liability or responsibility for the accuracy,
* Enhanced capabilities: Integration if additional data sources and advanced interactive geologic 0. e completeness, or usefulness of any information, apparatus, product, or
: ” process disclosed, or represents that its use would not infringe privately
modeling features. 400

owned rights. Reference therein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise
200 . does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency thereof. The
views and opinions of developers expressed therein do not necessarily state
or reflect those of the United States Government or any agency thereof.

* Expanded ML and cloud resources: Plans to improve machine learning functionalities and
incorporate cloud computing to handle large datasets and enhance tool performance.
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Figure 5. Sample Model Explorer plot output showing interactive visualization options, 3D geologic model.
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