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Why CCUS Matters
• CCUS is critical for achieving net-zero emissions.

• Rising global demand for safe, permanent CO₂ storage.

• Class VI wells provide a regulatory framework to protect underground sources of drinking water. 
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Challenges in Class VI Permitting
• Complex Regulatory Requirements (e.g., 40 CFR Part 

146 Subpart H).

• Technical Depth: Reservoir characterization, injection 

modeling, and risk assessment.

• Fragmented Information: Multiple data sources and 

stakeholders



Agentic AI Concept

• AI-Driven Collaboration among specialized sub-agents.

• Supervisor Agent orchestrates tasks.

• Streamlined Access to authoritative knowledge bases. 

• AI Assistants enable line-of business personas speed up time-

consuming energy workflow steps

• Geologist quickly characterizing reservoirs using Industry databases, commercial data 
subscriptions, and internal corporate files
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How does Agentic AI help line-of-business 
workers?
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Industry Sample Data for CCUS Projects 



Agentic Workflow

Supervisor Agent (Orchestrator)

o Receives the user query.

o Analyzes which Sub-Agent(s) need to be involved.

o Delegates tasks to Sub-Agent(s).

o Gathers, synthesizes, and finalizes the results from Sub-
Agents into a coherent response.

o Delivers the final answer or next steps back to the user.

Regulatory & Compliance Agent Technical Data & Reporting Agent

o Focuses on verifying compliance with regulatory 
frameworks, referencing EPA Class VI regulations and 
associated guidance documents.

o Advises on legal, environmental, and policy 
requirements.

o Collaborates with Technical Data Agent as needed to 
ensure technical data meets compliance 
requirements.

o Processes and analyzes technical data (e.g., geological 
data, injection well design, modeling results).

o Prepares or evaluates application documentation 
required for Class VI well submissions.

o Collaborates with Regulatory Agent to confirm 
technical data aligns with regulatory needs.



CCUS Multi-Agent Workflow



Demo



Case 1

The specific Class VI construction standards and casing requirements for your permit application for a new injection well include:

Regulatory Requirements:
1. The well must be constructed to prevent fluid movement between Underground Sources of Drinking Water (USDWs) or unauthorized zones.
2. The design must allow for appropriate testing devices and workover tools.
3. The well must permit continuous monitoring of the annulus space between injection tubing and long string casing.
4. The casing and cement must have sufficient structural strength for the life of the project.
5. All materials must be compatible with expected fluids and meet or exceed standards from American Petroleum Institute, ASTM International, or comparable standards approved by the Director.

Technical Requirements:
1. The well must be constructed with materials and cements that can withstand exposure to carbon dioxide and CO2/water mixtures throughout the project's lifetime.
2. The wells must be cased and cemented to prevent fluid movement between USDWs.
3. They must be equipped with an automatic surface shut-off system that activates if operating parameters deviate from permit limitations.
4. The well must allow for continuous monitoring of the annulus space between injection tubing and long string casing.
5. Must permit the use of appropriate testing devices and workover tools.
6. The casing and cement must have sufficient structural strength for the project's lifetime.
7. Injection must occur through tubing with a packer set at a depth opposite a cemented interval.

Operators must submit specific technical information including:
- Depth of setting
- Carbon dioxide stream characteristics (chemical content, corrosiveness, temperature, density)
- Maximum proposed injection and annular pressure
- Injection rate specifications
- Tubing and casing sizes
- Tubing tensile, burst, and collapse strengths

Please ensure that your permit application includes these requirements to meet Class VI regulations.



Multi-agent collaboration trace timeline



Agent Interaction breakdown

    "traceId": "aec495a4-19e3-400b-a6af-1f03feb0287a-0",
    "type": "ORCHESTRATION"
  },
….
  },
  "rationale": {
    "text": "The User's goal is to understand the specific Class VI construction standards and casing requirements for a new 
injection well permit application.\n(2) No new information has been provided by the User.\n(3) The best action plan is to 
delegate this task to the Supervisor-Regulatory agent to gather the necessary regulatory information and to the 
Supervisor-Technical agent to gather the necessary technical data requirements….

……..
        "agentCollaboratorName": "Supervisor-Regulatory",
        "input": {
          "text": "Please provide the specific Class VI construction standards and casing requirements that need to be 
addressed in a permit application for a new injection well."…..
….
 "agentCollaboratorName": "Supervisor-Technical",
        "input": {
          "text": "Please provide the technical data requirements for a new injection well, focusing on construction standards 
and casing requirements as per Class VI regulations.",
          "type": "TEXT"
…..



Case 2

The public notification and stakeholder engagement requirements before submitting a Class VI permit 
application include:

- Beginning stakeholder outreach as early as possible in the permitting process, even before issuing a 
draft permit.
- Providing notice through various means such as newspaper advertisements, radio, mailings, or emails 
to interested parties.
- Sending specific notifications to state and local oil and gas regulatory agencies, state agencies 
regulating mineral exploration and recovery, the Director of the Public Water System Supervision 
program, and all agencies with jurisdiction over wells in the state.
- Utilizing the Internet and social media to explain potential GS projects, describe technologies, and 
post information about project developments, including schedules for hearings and opportunities for 
involvement.

This approach ensures accessibility and transparency to a wide audience.



Key Takeaways 

• Agentic AI brings clarity and efficiency to Class VI permitting.

• Modular Workflow ensures specialized expertise in both regulatory and 

technical spheres.

• Comprehensive Knowledge Bases keep guidance accurate and 

updated.



Future Vision

• Additional Sub-Agents: Financial Modeling, Community Outreach, 

Liability Management, Timeline specialist. 

• Multi-Lingual Support for international CCUS projects.

• Continuous Learning: ML enhancements from new industry datasets and 

completed permit applications.
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