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Presenter Notes
Presentation Notes
Good afternoon and thank you for that introduction.

Now that we have heard a bit about the great work going on in western Kentucky.. I’d like to invite you back east through the Big Stone Gap into the coal fields of Southwestern Virginia. Not to be confused with South West Virginia.
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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 of implied, or assumes any legal 
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, recommendation, or favoring by the United States 
Government or any agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States Government or any agency 
thereof.
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Virginia CarbonSAFE Storage 
(FE0032445)

Presenter Notes
Presentation Notes
Standard disclaimer for all of our Federal projects…
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Partnerships

| www.adv-res.com   

Coalfield Strategies, LLC

Karmis, LLC
Michael Karmis, 

Ph.D., P.E

Virginia CarbonSAFE Storage 
(FE0032445)

Presenter Notes
Presentation Notes
And here is the project team that has been assembled for the Virginia CarbonSAFE Storage Project.

Being primed by the Virginia Department of Energy… With contributions from Adv Resources International, Coalfield Strategies, Crescent Resource Innovation, EnerVest Ltd, Karmis Consulting, and Oklahoma State University.
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 Project led by Virginia Department of Energy

 Location in Wise County, VA

 CarbonSAFE Phase II award – represents a 
new geologic and socio-economic opportunity 
in this part of rural SW Virginia

 Commitment letters from Penn Virginia and 
Eastman Chemical Co. to provide CO2 for the 
project

– Penn Virginia has planned blue hydrogen facility to be 
developed outside of Norton, VA

– Combined emissions from this facility and Eastman 
Chemical are substantial, accommodate the 50 MMT 
CarbonSAFE metric

 Additional emissions sources have been 
identified within a 50mi radius

| www.adv-res.com   

Project Overview
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Alright, for the Project Overview… as I mentioned it’s being led by the Virginia Department of Energy… 

We are located in Wise County, Virginia – just outside of the town of Norton. Now, if you are not familiar with the region – Wise County VA is located in the foot, down in the southwest corner of the state, bordering Kentucky, Tennessee, and West Virginia.

This CarbonSAFE Phase II award represents a new and exciting geologic and socio-economic opportunity in this part of Rural SW Virginia

Currently we have letters of commitment from two emissions sources, as well as identified additional potential source contributors within the region.

Commitment is from Eastman Chemical, located in TN and Penn Virginia – who is planning the development of a Blue Hydrogen facility outside the town of Norton, VA, shown in green here on the map.




5

Presentation Title

 Demonstrate that subsurface saline formations within the storage complex can 
store commercial volumes of CO2 safely and permanently.

 Create a comprehensive community and stakeholder engagement plan that 
includes diversity, equity, inclusion, and accessibility;
– Through Justice40 initiatives and economic revitalization and job creation considerations

 Develop the infrastructure framework for a CO2 storage hub

 Establish a rigorous risk registry and conduct a comprehensive risk assessment

 Conduct a comprehensive site characterization to support the development and 
submission of a US EPA UIC Class VI Permit Application during Phase III efforts

 Evaluate the overall commerciality of a regional southwest Virginia storage 
complex

| www.adv-res.com   

Project Objectives
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
List of project objectives…
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 Proposed storage complex is located within the 
Appalachian Plateau region of southwestern VA

 Characterized by relatively flat-lying stratigraphy, 
gentle dips expected to the NW

 Sedimentary package approximately 3,000 ft 
thick of Devonian – Mississippian age strata is 
the primary zone of investigation for the storage 
complex

| www.adv-res.com   

Geologic Setting
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Now, on to a bit of the fun stuff. Geologic setting…

The project location is within the Appalachian Plateau region of southwestern VA… that puts us west of the regional uplift structure present within the valley and ridge…

Geology is largely characterized by relatively flat lying stratigraphy…

And the project team has identified an approximate 3,000 ft thick section of sedimentary rocks, range in age from Devonian through Mississippian, that will be our targeted interval for investigation of the storage complex.
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 Interbedded shales and tight carbonates 
present throughout the sedimentary package 
to act as confining units

 Stacked storage approach: 3 primary storage 
intervals

– Maxton Sandstone, Big Lime (Greenbrier), and Berea 
Sandstone

Additional secondary opportunities pending 
further characterization (Ravencliff Sandstone, as 
well as deeper Silurian-aged targets)

 Regional seal identified as the Bluestone Fm
– Additional seals present as regionally consistent 

shales above targeted injection intervals

| www.adv-res.com   

Geologic Setting
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Presented here is a strat column that was put together using some well information acquired during the preliminary characterization work, which displays the sedimentary package of interest, specifically below the Bluestone Formation, which is a regionally extensive, interbedded shale and carbonate unit that will serve as the primary seal for the proposed storage complex.

We will be pursuing a stacked-storage approach, with primary injection intervals identified as the Maxton Sandstone, Big Lime, and Berea Sandstones.

These are highlighted by the red boxes on the image.

Additional characterization work to be carried out on potential secondary horizons, included here are the Ravencliff and Weir Sandstones.

It’s worth pointing out that this sedimentary package is marked by interbedded shales and tight limestone units that can act as secondary seals overlying the primary injection intervals, which – again, is all capped by the regional seal of the Bluestone Formation.
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 Preliminary dynamic modeling 
conducted using estimated reservoir 
property values from legacy wells

 Allows for a more accurate 
assessment of the storage potential 
along with observations for the CO2 
plume and pressure front development

 Utilizing the stacked storage 
approach, model highlights the 
variation in plume development 
between each reservoir

 Will require multi-injection well plan to 
accommodate 50 Mt of total storage 

| www.adv-res.com   

Potential Storage Resource
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Model simulations were conducted based on the preliminary reservoir properties established form the characterization work that was carried out for the project area

This is just an example of this work – which gave the project team an indication of what plume development would be like in each of the storage intervals using the stacked reservoir approach. 

Ultimately the goal will be to use updated geologic information based on the data gathered within the initial phases of this project to fine tune these injection models…

This will lead to more accurate determinations of what the potential storage resource is…
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 Storage complex is located within the Pine 
Mountain Thrust fault block

 Signifies approximately 900mi2 of 
subsurface to be developed over time

 Geologic data acquisition and model 
development will be implemented to fine-
tune site specific reservoir properties and 
demonstrate regional congruity

| www.adv-res.com   

Potential Storage Resource

Storage Resource 
(Total Complex)

High 
Probability 

(Mt)

Medium 
Probability 

(Mt)

Low 
Probability 

(Mt)

Maxton Sand 99 189 315

“Big Lime” 270 504 873

Berea Sand 108 198 342

Total: 477 891 1,530

Virginia CarbonSAFE Storage 
(FE0032445)

Presenter Notes
Presentation Notes
Results of the preliminary characterization work indicate that there is potential for long term development and expansion of CO2 storage opportunities within this region.

The findings obtained at the close of this carbonsafe project will go a long way towards demonstrating a more accurate assessment of what the total storage resource is throughout the sedimentary units present here.

Preliminary estimates indicate there is roughly 900 square miles of potential storage complex and through the utilization of a stacked storage approach, calculations based on log-derived reservoir properties indicate the potential of roughly .5 to 1.5 billion metric tons of storage throughout this region.
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 Task 1: Project Management and Planning

 Task 2: Site Specific Characterization and Assessment of the CO2 Storage 
Complex

 Task 3: Preliminary Project Risk Assessment with Mitigation and Management 
Plans

 Task 4: Plan for Subsequent Detailed Site Characterization and UIC VI Application

 Task 5: Project Technical and Economic Feasibility Assessment, Including 
Conceptual-Level Design Study for CO2 Transport

 Task 6: Community Benefits

| www.adv-res.com   

Task Outline
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Our objectives will be achieved through following the tasks as they are outlined within the project’s scope of work…
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Roles and Responsibilities

| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)

Project Partner Project Contributions

Virginia Energy
 Principal Investigator
 Project management
 Involved in overseeing the development of Tasks 1 – 6

Advanced Resources 
International, Inc.

 Extensive experience in CCUS project development from technical and project management perspective
 Task 2 – Site Specific Characterization
 Support in Tasks 3, 4, and 5.

Coalfield Strategies, 
LLC

 Experience working in SW Virginia with a focus on business development and community outreach
 Establishing strategic partnerships between local industry and communities
 Lead effort on Task 6, Community Benefits 

Crescent Resource 
Innovation, LLC

 Experience in risk and environmental concerns in integration, infrastructure planning, and financial needs of regional 
storage facilities

 Participated in several CarbonSAFE projects over previous 6 years
 Lead efforts in Task 3, support provided to Tasks 5 and 6

EnerVest, Ltd  Experienced technical staff and working history of oil and gas development in SW VA
 Support for Tasks 2, 3, 4, and 5

Karmis Consulting, LLC
 Significant experience in CO2 storage research in SW VA, serving as PI on multiple previous DOE-funded projects
 Continued Engagement in local communities
 Will provide supporting efforts on Tasks 1 – 6

Oklahoma State 
University

 Long history of teaching, research, and service to the energy industry as well as involvement in CarbonSAFE and 
other DOE-funded projects

 Efforts will be led by Dr. Jack Pashin
 Support efforts in Task 2, 4, and 5

Presenter Notes
Presentation Notes
Here is a breakdown of the roles and responsibilities of each of the project partners…

VA Energy is the prime on the project and will be responsible for all management activities and coordinating communications with the DOE…

ARI holds significant experience in the CCUS project development space, with a diverse technical team and will be leading the efforts for Task 2 while additionally providing support to tasks 3, 4, and 5.

Coalfield Strategies will leverage their experience working in community outreach and partnership development to lead the Task 6, Community Benefits efforts…

EnerVest Ltd will be lending it’s experience as a local oil and gas operator within the region – providing support to tasks 2 through 5…….

Crescent Resource Innovation will be leading the efforts for Task 3, leaning on their experience addressing risk and planning infrastructure development associated with regional storage facilities…

Dr. Michael Karmis will be providing his decades of experience working in this region on multiple DOE-funded projects, including carbon storage, and providing support to all portions of the project development…

And finally, Dr. Jack Pashin from Oklahoma State University is partnering with us, utilizing his experience in Appalachian geology and variety of research and technical analysis afforded by the university.
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 Project Team will develop and provide to the DOE a Project Management Plan 
detailing the technical report deliverables, their schedule and budget objectives 
and requirements

 Development of a Data Management Plan

 Project Coordination and Communication

 Documents to be continuously reviewed and updated, as required, throughout the 
project lifecycle

| www.adv-res.com   

Project Management and Planning (Task 1)
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
Task 1, project management and planning – I think we’re all pretty familiar with the requirements here. 

Virginia Energy will be spear heading this work and keeping the rest of us project partners in line and on time. 

So they will be handling the day to day project management, tracking, and communication among project partners.
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 Partnership with EnerVest Ltd – experienced O&G operator with a proven track 
record of development in conventional gas fields of SW VA

 Planned reentry of a previously drilled well, which will be drilled deeper for 
acquisition of geophysical logs and whole/sidewall cores (pending hole conditions)
– Development of drilling design

 Geologic Characterization: planned acquisition of 2D seismic over study location, 
incorporation of geologic data from online databases, subscription services, 
available literature
– This will include evaluation of secondary reservoirs

 Updated reservoir properties from characterization implemented in dynamic 
modeling approach to determine a more accurate representation of storage 
potential within the identified storage intervals

| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)Site Specific Characterization and Assessment of the 

CO2 Storage Complex (Task 2)

Presenter Notes
Presentation Notes
For Task 2 the heavy lifters will be Advanced Resources and EnerVest…

The plan is to utilize a shallow non producing well that has been previously drilled to a depth of roughly 4,000ft and extend it an additional ~2,250ft feet deeper

This is being contributed by EnerVest and ARI will work closely with their technical team to finalize drilling operations and ensure that necessary permits and other documentation is obtained

Full scope of geologic characterization work to be carried out in task 2 includes the acquisition of a 2D seismic program as well as obtaining modern geophysical logs from the re-entered and deepened stratigraphic test well.

Depending on hole conditions, the project team will either look to acquire whole core or sidewall cores for targeted storage intervals as well as confining units.

This will allow the project team to better understand the nature of the geology present and provide updates to the geologic and reservoir models to accurately determine the resource potential of the storage complex.
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 Project Team will host workshops to first compile and then provide updates to a 
risk registry
– Identification and evaluation of risks associated with field activities and commercial-scale 

capture, transport, and storage at the site

– Updates will be provided to include site-specific information

 Conduct Risk Assessments
– Identify, analyze, and respond to perceived risks associated with the project

– Initial compilation of perceived risks, to be updated 90 days post award

– Develop a risk register and approach to risk management through creation of a risk matrix

• Matrix will outline project risks, likelihood of occurrence, and potential consequence

– These will be tracked and updated during the project lifecycle

 Develop Mitigation and Management Plans
| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)Preliminary Project Risk Assessment, Mitigation and 

Management Plans (Task 3)

Presenter Notes
Presentation Notes
Risks. No body likes risks. So we need to identify them beforehand and develop strategies for mitigation and contingency plans for when those are necessary.

At the onset of the project, the team will host workshops with the goal of developing a risk matrix – containing identified sources of risk, what their potential severity/consequence is and what the mitigation implementation strategy should be.

These risk assessments will be carried out over the lifecycle of the project and updated as needed to include new elements.

The contents of the risk matrix will include operational, environmental, and socio-economic risk as the potential impact to the communities that we operate in is equally as important as maintaining safe and compliant operations.
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 Data collected during characterization phase in combination with modeling 
simulations to be carried out will be evaluated to determine the potential for 
continued development of generating a UIC Class VI permit

 Class VI Readiness
– Evaluate existing and collected data to identify gaps and determine readiness

– Project Team to develop preliminary plan to acquire additional data during subsequent phases 
required to advance the project to Class VI readiness

 Injection Well Design and Initial Monitoring, Verification, and Accounting
– Task 2 work to be utilized in developing a refined wellbore model for injection well design and 

installation, including completion schematics

– Preliminary monitoring plan will be developed based on modeling results

| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)Plan for Subsequent Detailed Site Characterization 

and UIC Class VI Application (Task 4)

Presenter Notes
Presentation Notes
One of the objectives for this project is going to be an evaluation of potential readiness for the generation and submission of a UIC Class VI permit application.

Ultimately, we want for this project to develop into an expanded storage opportunity and work through the CarbonSAFE project development phases.

Necessary within those steps, however, is going to be the demonstration that hey, this is in fact a viable project – the geology rocks, the site is developable, sources are committed and work to detail the pipeline routing and right of ways can be carried out, and, perhaps most importantly, the local population is on board with the progression of CCS project development in the area.

So as part of this phase II work, the project team will identify any data gaps and means to address those moving forward as well as begin to develop preliminary designs for monitoring strategies that will be based on updated simulation results and understanding of the plume development through the storage intervals.
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 Project Team will develop an initial design for the Storage Complex
– Include recommendation of capture technologies where appropriate

 Potential CO2 Source Screening and Selection
– Letters of Commitment in hand from 2 sources

– Historic and projected emissions sufficient to meet CarbonSAFE injection volume (>50MT)

– Opportunity for inclusion of additional sources within the region as project evolves

 Pore/Surface Rights and Right of Way Requirements
– Assessment of required pore space rights will be negotiated through Penn Virginia in 

association with the development of their planned blue hydrogen facility

– Will include assessment of identified transport routes

| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)

Project Technical and Economic Feasibility Assessment, Including 
Conceptual-Level Design Study for CO2 Transport (Task 5)

Presenter Notes
Presentation Notes
For Task 5, the project team intends to develop an initial design for the storage complex. This will include, where appropriate, any recommendations for capture technologies for emissions facilities.

Demonstrate the ability to obtain the necessary volume amounts to meet CarbonSAFE standards (50MT, 30 years) as well as analyze the stream compositions and insure high purity of CO2 that will be injected…

Also included here is the evaluation of land and pore space ownership. Identification of where acquisitions are needed will be made, this includes any transportation right of ways and other project infrastructure build outs…
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 Conceptual Level Design Study for CO2 Transportation
– Generate maps containing local transport pathways and locations of booster stations, 

monitoring locations, and well pads associated with commercial-scale development

– Will need to consider existing right of ways and minimized social and environmental impact

– ROW analysis will demonstrate the capability of transporting necessary CO2 volumes for a 
minimum duration of 20 years

 Technical and Economic Feasibility Assessment
– Development of Commercial Development Plan

• To include plans for the Storage Complex’s continued characterization (to meet Class VI 
requirements), well design, monitoring, and infrastructure/transportation requirements

– Goal of proving financial success of commercial development

| www.adv-res.com   

Virginia CarbonSAFE Storage 
(FE0032445)

Project Technical and Economic Feasibility Assessment, Including 
Conceptual-Level Design Study for CO2 Transport (Task 5)

Presenter Notes
Presentation Notes
Additionally include a conceptual level of design study for the CO2 transportations – generating and analyzing maps for rights of way and locations of project specific entities such as well pads and monitoring locations…

Key here will be the demonstration of the capability to transport CO2 volumes for a minimum duration of 20 years.

As for the technical and economic feasibility assessment – one of the ultimate goals is to prove the financial success at a commercial scale development…

Work will be done to generate a Commercial development plan, which will include the necessary requirements to push this project forward to meet class VI standards…
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 To be led by Coalfield Strategies, LLC

 List of commitments and milestones contained within the Community Benefits Outcomes 
and Objectives (CBOO) will be followed

 Actionable items: Community and Labor Engagement, Investment in Job Quality and 
Skilled Workforce, Diversity, Equity, Inclusion, and Accessibility, Justice40 Initiative

 Project team will leverage relationships established through previous efforts within this 
region

 Vested interest in continuing efforts to build a diverse and talented workforce by partnering 
with regional organizations including InvestSWVA, local community colleges, and labor 
unions

 Partnerships with InvestSWVA and Energy DELTA Lab focused exclusively on the 
economic development and related workforce training needs for coal-impacted 
communities

| www.adv-res.com   

Community Benefits (Task 6)
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
The community benefits plan will be headed up by Coalfield Strategies. 

The main points here, to carry forward as it involves this project is that Coalfield Strategies already has established relationships within the communities of this region. There are programs in place that will be utilized for the dissemination of knowledge around this project in order to promote transparency.

Additionally, the pre-existing relationships will be leaned on for workforce development as well as promoting new opportunities for investment in this region.

InvestSWVA’s works to highlight the availability of social and economic opportunities within the SW VA area and promote opportunities for external investment within the region.

DELTA Lab: working to diversify SW VA energy dependence to include transition to new, cleaner sources and as part of that provide opportunities for workforce development to fill the need creating by bringing in these new economic opportunities.
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 Virginia Dept. of Energy led project focused on establishing a CO2 storage hub in 
the central Appalachian Region (Wise County, VA)

 2 Letters of Commitment currently in hand, project will be bolstered by the Penn 
Virginia construction plans of a Blue Hydrogen facility

 Preliminary geologic evaluation proves favorable, adopting a stacked-storage 
approach

 Further characterization efforts will provide updated reservoir properties for storage 
and seal intervals, giving more accurate inputs for dynamic modeling efforts to 
more accurately assess the storage resource

 Project represents a significant industrial development opportunity within rural SW 
VA, which can provide economic gains in an area that has suffered the impact of 
the larger scale energy transition to cleaner fuel sources

| www.adv-res.com   

Summary
Virginia CarbonSAFE Storage 

(FE0032445)

Presenter Notes
Presentation Notes
To summarize the project briefly…. This is a Virginia Dept. of Energy led storage project, planned in Wise County Virginia. 

Currently holding two letters of commitment from emissions sources – one being the Penn Virginia Blue Hydrogen facility which will be constructed outside of the town of Norton, VA

Preliminary geologic characterization work has determined a viable storage complex utilizing a stacked storage approach. 

And this project, in conjunction with the development of the blue hydrogen facility represents a significant boost, in terms of quality job opportunity and workforce development, to this rural part of Virginia – which has felt the negative impacts of the energy transition as the move away from coal and coal products has had a negative effect on the economic development of these areas.
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Advanced
Resources

International
www.adv-res.com
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Office Locations
Washington, DC
4501 Fairfax Drive, Suite 910
Arlington, VA 22203
Phone: (703) 528-8420

Knoxville, TN 
4110 Sutherland Ave. 
Knoxville, TN 37919

Columbus, OH 
1840 Mackenzie Dr.
Suite 100 
Columbus, OH 43220

Virginia CarbonSAFE Storage 
(FE0032445)

Presenter Notes
Presentation Notes
That concludes our update for the Virginia CarbonSAFE Storage Project. Thank you all for your time and attention.
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