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BACKGROUND – CRITICAL MINERALS

• USGS 2022 Critical Minerals Report includes 
50 Mineral Commodities

• Classification based on share of import & 
countries of origin

• World Bank estimated that “energy critical 
minerals” (Lithium, Cobalt) need to increase 
by 500% by 2050! 

https://www.worldbank.org/en/topic/extractiveindustries/brief/climate-smart-mining-minerals-for-climate-action

Criticality Usually Includes:
1. Dependence on Imports
2. Country Origin of Mineral Producer
+ *Responsible Sourcing Practices*

Source:  Visual Capitalist

https://www.worldbank.org/en/topic/extractiveindustries/brief/climate-smart-mining-minerals-for-climate-action
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PROJECT OVERVIEW

• Investigating the Rare Earth & Critical Minerals potential of the Central Appalachian (CAPP) basin

• Project Dates: October 1, 2021 – September 30, 2023; Funding: $1,584,999 DOE + $526,492 cost share

• Extension for Resource Characterization: Oct 1, 2023 – Mar 31, 2024: $500K DOE + $125K cost share



PROJECT TIMELINE

10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
1.0 Project Management & Planning A B D H I
1.1 Summary of Environmental Justice Considerations
1.2 Summary of Economic Revitalization & Job Creation Outcomes
1.3 EHS Analysis for Products ... from CORE-CM Resources C
2.0 Basinal Assessment of CORE-CM Resources E
2.1 Preliminary Basinal Resource Assessment
2.2 Basinal Resource Gap Analysis
2.3 Characterization & Data Acquisition Plan
3.0 Basinal Strategies for Reuse of Waste Streams
3.1 Assessment of Mining Refuse & CCR Waste Streams
3.2 Assessment of Other Waste Streams
3.3 Waste Stream Gap Analysis
3.4 Waste Stream Utilization Roadmap
4.0 Basinal Strategies for Infrastructure, Industries & Business
4.1 Regional Infrastructure, Industry & Business Assessment
4.2 Strategies to Spur Economic Growth
4.3 Infrastructure Needs, Economic Challenges & Supply Chain Gaps
5.0 Technology Assessment, Development & Field Testing
5.1 Technology Assessment - Mining
5.2 Technology Assessment - Separation Processes
5.3 Technology Assessment - Carbon Products
5.4 Technology Assessment & Testing
5.5 Technology Gap Analysis & Field Testing
6.0 Technology Innovation Centers (TIC)
6.1 TIC Location
6.2 Commercial Acceleration
7.0 Stakeholder Outreach & Education
7.1 Initial Stakeholder Outreach & Education Plan F
7.2 Stakeholders Advisory Committee G
7.3 Workforce Readiness & Development
7.4 Public Outreach, Education & Engagement

2024
Task

Number Task Name
2021 2022 2023

Q5 Q6 Q7 Q8 Q9 Q10



PROJECT MILESTONES

Milestones:

 (A) Project Kick-off Meeting
 (B) Project Management Plan
 (C) EH&S Workshop
 (D) Interim Report
 (E) Preliminary Sampling Plan
 (F) Initial Outreach & Education Plan
 (G) Stakeholder Advisory Committee
 (H) Interim Report #2
 ( I ) Final Report



ASSESSMENT OF CORE-CM RESOURCES

• Characterization & Data Acquisition Plan

 Initial list of sampling locations: June 2022

• Assessment of Mining Refuse & CCR Waste Streams

 CCR sampling commenced September 2022

 Produced water sampling commenced December 2022



POTENTIAL FUTURE SAMPLING LOCATIONS

• Targeting resource gaps
• Confirming historical sampling



Plan:
• Analyze Core Hole for REE-CMs
• Compare pXRF to ICP-MS 

Status:
 pXRF complete

 19 samples analyzed w/ ICP-MS

P-XRF SCREENING & LAB ANALYSIS OF DRILL CORE



GEOPHYSICS – SPECTRAL GAMMA

MM&A Downhole Geophysical Logging Truck

• Spectral Gamma – continuously measures % rays from Thorium vs Uranium vs Potassium rock

• Relationship between Thorium / REE & Uranium / REE



Fly Ash Bed Ash Landfill Bed Ash

Core Samples
 Coal combustion ash & core 

samples collected

 Analyzed w/ ICP-MS

 Developing protocols for 
future sampling

Landfill Fly Ash

SAMPLE ANALYSIS – COLLECTED SAMPLES



USGS PRODUCED WATER DATABASE

• 1280 samples were identified for KY & WV

• No REE data present within database across study area

• Subset of 11 critical elements present include:

Blondes, M. S., Gans, K. D., Engle, M. A., Kharaka, Y. K., Reidy, M. E., Saraswathula, V., Thordsen, J. J., Rowan, E. L., 
& Morrissey, E. A. (2019). U.S. Geological Survey National Produced Waters Geochemical Database v2.3 [Data 
set]. U.S. Geological Survey. https://doi.org/10.5066/F7J964W8

• Aluminum (Al) – 16
• Arsenic (As) – 14
• Barium (Ba) – 430
• Chromium (Cr) – 14
• Nickel (Ni) – 14

• Antimony (Sb) – 14
• Beryllium (Be) – 14
• Cobalt (Co) – 14
• Lithium (Li) – 16 (see below)
• Magnesium (Mg) – 715
• Manganese (Mn) – 19
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INITIAL INFRASTRUCTURE ASSESSMENT

Screening for various metrics, including:

• Cheapest source of electricity

• Primary & secondary roads

• Power generation

• Railroad networks

• Commercially navigable waterways

• Fly ash pond locations

• Population with access to broadband

• Educational opportunities

• Etc.



• Mining (primary, co-products, re-mining) 

• Separation Processes

• Carbon Products

• Technology Assessment

• Field-Testing

• Gap Analysis

TECHNOLOGY ASSESSMENT, DEVELOPMENT & FIELD TESTING



WORKFORCE READINESS & DEVELOPMENT

• Workforce Readiness Plan
• Workshops & Forums

• Engage stakeholders/entrepreneurs, public, future 
workforce personnel

• Identify & assess skillsets & employment 
opportunities 

• Offer programs, certifications & skills training to 
match needs of projects in basin

Step 1
Assess the 
Workforce

Step 2
Identify

Supporting 
Organizations 

Step 3
Develop the 
Workforce

Workforce Readiness Plan

Labor Force Participation Rate with locations of 
Public 2-year or Less Training Facilities



CAPP EMPLOYMENT TRENDS & SOCIOECONOMIC INDICATORS

Source: S&P Global Market Intelligence (May 2022)



STAKEHOLDER OUTREACH & EDUCATION

• Open Public Session, Stakeholders Advisory Committee: March 2022

• Initial Stakeholder Outreach & Education Plan: June 2022

• Public Outreach, Education & Engagement: 14 presentations..

 MCPA, USEA, SSEB, Open Session, SME-CAS, FL-SME, SME, etc.



 Open Session Public Outreach event on March 16th, 2022 in Abingdon, VA

 1st Stakeholder Advisory Committee (SAC) meeting - March 16th, 2022 in Abingdon, VA

 Multiple regional news agencies reporting on Evolve CAPP after Open Session

 2022 SME-FL Regional Mining Conference presentation on October 12th

 2nd Stakeholder Advisory Committee (SAC) meeting – December 1st, 2022 in Lexington, KY

 Central Appalachian SME Section Spring Meeting in Julian, WV on April 14th

 SME-NYC Mining Finance Conference in Manhattan on May 9th – 10th

 Metallurgical Coal Producers Association (MCPA) Conference in Roanoke, WV on May 20th

 Planning 3rd Stakeholder Advisory Committee (SAC) meeting in West Virginia on August 4th

ADDITIONAL OUTREACH



IN THE MEDIA..

https://www.miningpeople.org/
https://www.miningpeople.org/
https://heraldcourier.com/news/local/group-works-to-identify-areas-mineral-assets/article_ccd408de-a561-11ec-9bcb-838c86577e5d.html


IN THE MEDIA..

https://heraldcourier.com/news/local/group-works-to-identify-areas-mineral-assets/article_ccd408de-a561-11ec-9bcb-838c86577e5d.html
https://cardinalnews.org/2022/09/14/tech-scientists-see-rare-opportunity-in-appalachia/


QUESTIONS?

Scan QR code 
for more info:

https://energy.vt.edu/research/evolve-capp.html

https://energy.vt.edu/research/evolve-capp.html
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