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Disclaimer

U.S. Department of Energy Disclaimer
This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the 
United States Government, nor any agency thereof, nor any of their employees, makes any warranty, express or 
implied, or assumes any liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise 
does not necessarily constitute or imply its endorsement, recommendations, or favoring by the United States 
Government or any agency thereof. The views and the opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.

Battelle Disclaimer
Battelle does not engage in research for advertising, sales promotion, or endorsement of our clients’ interests including 
raising investment capital or recommending investments decisions, or other publicity purposes, or for any use in 
litigation. Battelle endeavors at all times to produce work of the highest quality, consistent with our contract 
commitments. However, because of the research and/or experimental nature of this work the client undertakes the sole 
responsibility for the consequence of any use or misuse of, or inability to use, any information, apparatus, process or 
result obtained from Battelle, and Battelle, its employees, officers, or Trustees have no legal liability for the accuracy, 
adequacy, or efficacy thereof.



Funding: ($9.0M DOE, $2.25M Cost Share)
Performance Dates: 2 years 
(~Fall 2024 to ~Fall 2026 award pending)
Project Team: Battelle, TC Energy,                                             
Tennessee Valley Authority (TVA), Kentucky 
Geological Survey (KGS)  
Objective: Evaluate the capacity of the Knox 
Group in western Kentucky to sequester 84MT 
of CO2 in proximity to the TVA operated 
Paradise Combined Cycle Power Plant

Project Overview
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1- Confirm storage feasibility to safely store 
84 MMT over 30 years

2- Develop risk mitigation plan for technical 
and non-technical risks

3- Plan for Underground Injection Control 
(UIC) Class VI Permitting

4- Determine economic feasibility and plan 
to acquire pore space rights

5- Develop a Community Benefits Plan and 
execute stakeholder outreach

Project Objectives

Tim Vance

Jared Hawkins

Tim Vance
Mike Sheahan
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Kentucky CarbonSAFE Opportunity
Southernmost CarbonSAFE in the Illinois Basin

First CarbonSAFE project in Kentucky

Project focused on evaluating 
carbonate reservoirs for storage, 
which is less common than using 
siliciclastic reservoirs

Lessons learned can be shared across 
the Eastern and Midwest regions

Upside opportunity to create a future 
CCS hub along the southern Ohio 
River Valley region
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Paradise Kentucky History
The TVA Paradise facility has been producing power for over 60 years

Two 704 MW coal fired units came 
online in 1963 

When first installed, they were the 
largest units in world 

A 971 MW third unit was added to 
the facility in 1970

All coal units at the site were 
decommissioned from 2017-2020
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Paradise Kentucky History
The TVA Paradise facility has been producing power for over 60 years

A 3 train, 1100 MW combined cycle 
natural gas power plant began 
operations at the site in 2017

Total facility costs for the new 
natural gas plant totaled ~$1B

Adding a CO2 capture system to 
the plant would employ 400+ 
workers during the construction 
phase, and 25 permanent workers 
to operate the system



8

Technology Background

Advancing Commercial CCS, Opening New CCS Fairways, & Investing in Communities

Fully Integrated Project Costs

$410.3 MM



9

Technology Background
Existing wells and regional seismic data will enable the project team to 

evaluate the subsurface ahead of stratigraphic test well drilling
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Technology Background
Whole core acquisition and advanced well logging tools will enable 

the team to identify “vuggy” zones of enhanced porosity and storage potential

Marvin Blan #1 Core

AEP #1 Well Log

Hancock County, KY
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Technology Background

Large CO2 emitters within <50 
miles of the Paradise Power Plant

Total emissions of 21.9 MT/yr 
could be integrated into a 

regional storage hub
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Technical Background
Upside Opportunity to Expand into Regional CCS Hub

50 Miles- 21.9 MT/YR

75 Miles- 43.5 MT/YR

100 Miles- 80.3 MT/YR
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Subsurface Analysis 
& Modeling

• Static Earth Models
• Dynamic Simulations
• Caprock Integrity Analysis
• Storage Complex Design
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Community Benefits
Project can make a positive impact on the local community in a 

region that faces numerous challenges compared to the overall state
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Summary

1- Characterize and quantify the storage 
volumes of western Kentucky

2- Evaluate the primary storage complex 
at the Paradise power plant location

3- Promote a CCS Hub for Kentucky and 
help TVA decarbonize other operations

4- Identify key technical and non-
technical risks to ensure successful 
deployment of the project during the 
two-year period of performance

5- Develop characterization, monitoring 
and storage plans for advancement of 
future project phases

6- Draft UIC Class VI permit documents

7- Conduct techno-economic assessment 
of the project to ensure advancement of 
future phases

8- Engage with local communities to create 
DEIA and J40 goals that support current 
and future phases of development



800.201.2011  |  solutions@battelle.org   |  www.battelle.org
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