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Introduction
The Evolve-CAPP Project = developing and implementing strategies to enable the Central Appalachian 
Basin to realize its full economic potential for producing high-value, non-fuel, carbon-ore (CO) products, 
rare earth elements (REE), and critical minerals (CM). 
> The Basinal Assessment of CORE-CM Resources is a state-of-the-art geological model and 

comprehensive database that will be used to identify, locate, and quantify in-situ resources in the 
basin. 

> Restrictive aspects of resource recovery, such as physical and legal restrictions, are being considered in 
estimating recoverable resources. 

> A gap analysis of missing or unavailable data that could not be fully integrated in the initial assessment 
due to budget, access, or other constraints during the assessment effort is planned. 

> An extension  of the characterization and data acquisition plan to fully characterize the basin’s CORE-
CM potential will address gaps in data. The plan will be developed with input from project team 
members and relevant stakeholders, including land and mineral holding companies and coal 
operators, who maintain sampling programs as part of their normal operations. 
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Database Compilation – Data Sources 
Databases Incorporated to Date
> NETL-Geochemical (CoalQual)
> NETL-NonCoal
> CoalQual – Failed Upper Level
> CoalQual - Miscellaneous
NETL Sub-Databases Still to be Added into 
Comprehensive Database
> Non-Coal
> Major Chem
> Other Chem
> Unknown Chem

NETL-
Geochemical 

1913 Samples, 
62%

CoalQual-Failed Upper 
Level 381 Samples, 13%

CoalQual 
Miscellaneous 
192 Samples, 

6%

NETL-NonCoal 
579 Samples, 

19%



Data Review



Classification of REE and CM Elements



Summary of “Top Ten” Coal Seams with HRP Suite PPM Averages



Unknown Coal Bed Data: 
Non-Coal Samples



Data Review
Material Types for Unknown Coal Bed Data

Material Count Material Count Material Count Material Count

Alluvium 1 Clay 61 Mud 18 Siltstone 1

Barite Nodules 6 Clay and Powdered Shale 36 Mud Pebble Conglomerate 1 Silty Sandstone 1

Bituminous Coal 50 Clayey Siltstone 1 Nodule 2 Silty Shale 2

Bituminous Rock 2 Claystone 36 Null 133 Silty Claystone 10

Black Shale 20 Core of Nodule 2 Ohio Shale 12 Tonstein 98

Brecciated Ironstone 1 Diatreme Breccia 1 Phosphatic Claystone 4 Trachyte 1

Brecciated Limestone 1 Fault Gouge Limestone Coal 1 Rock 6 Tuff 3

Carbonaceous (Organic) 46 Ferruginous Claystone 2 Sandstone 4 Underclay 1

Carbonaceous Sandstone 3 Flintclay 45 Sandy Siltstone 3 Vitrinite 2

Carbonaceous Shale 1 Laminated Limestone 1 Semi Flintclay 3

Carbonaceous Siltstone 2 Manganese Ore 16 Shale 43

Carbonate - Dolomite 2 Micaceous Sandstone 3 Shale Pig 1

Carbonaceous Claystone 1 Micaceous Siltstone 2 Sideritic Nodule 2

Chert 4 Mineralized Limestone 2 Silicified Carbonaceous Shale 2



Road Cut, 424

Drill Core, 67

Outcrop, 56

Channel, 34

Rock, 30

Rock Channel, 28

Mine/Quarry, 18

Null, 16

Dump/
Propsect Pit, 14

Rock Grab, 12

Weathered Channel, 3

Weathered Grab, 1

Data Review – Unknown Seams Data

Road Cut Data from
Non-Coal NETL 



Samples - many of the samples are in the same location

Sample Type
Number of 

Samples
Number of Individual 

Sampling Sites
Road Cut 424 92
Drill Core 67 9
Outcrop 56 22
Channel 34 28
Rock 30 4
Rock Channel 28 11
Mine/Quarry 18 13
None 16 6
Dump/Prospect Pit 14 1
Rock Grab 12 6
Weathered Channel 3 3
Weathered Grab 1 1



Preliminary Resource Assessment – Example #1

West Virginia

Eagle Coal Seam

Barium



Preliminary Resource Assessment – Example #1

Overview 
Map



Preliminary Resource Assessment – Example #1

Only Samples with 
Barium in Eagle Seam 

in West Virginia



Preliminary Resource Assessment – Example #1

Only Samples with 
Barium in Eagle 

Seam in West Virginia

Eagle seam study 
area and bed 

boundary shown



Only Samples with 
Barium in Eagle 
Seam in West 

Virginia

Eagle seam study 
area, bed boundary 

and thickness 
isopach shown

Preliminary Resource Assessment – Example #1



Only Samples with 
Barium in Eagle 
Seam in West Virginia

Eagle seam study 
area and measured, 
Indicated, Inferred 
buffers shown.

Measured – ¼ Mile
Indicated – ¾ Mile
Inferred – 3 Miles

Preliminary Resource Assessment – Example #1



Only Samples with 
Barium in Eagle Seam in 
West Virginia

Eagle seam study area 
and measured, Indicated, 
Inferred buffers shown. 
Zoomed in view

Measured – ¼ Mile
Indicated – ¾ Mile
Inferred – 3 Miles

Preliminary Resource Assessment – Example #1



Extension Phase - Sampling

> The sampling phase funded July 2023

> Developed in cooperation with VT, NETL and Stake Holders

> Collaborate with Industry Partners and others to Identify specific 
sampling areas 

> Sampling to include drill core, outcrops, coal plant waste streams

> Surface and Underground Mine Sampling

> Downhole geophysical logging - screening 

> X-ray Diffraction (XRD) Analysis of drill core 



Rare Earth Elements  (REE) to be Analyzed
Rare Earths Symbol 
Lanthanum La 
Cerium Ce 
Praseodymium Pr
Neodymium Nd 
(Promethium) Pm (short 
life) 
Samarium Sm
Europium Eu 
Gadolinium Gd 
Terbium Tb 
Dysprosium Dy 
Holmium Ho 
Erbium Er 
Thulium Tm 
Ytterbium Yb 
Lutetium Lu 
Scandium Sc 
Yttrium Yb 



Critical Minerals (CM) to be Analyzed

Critical Minerals

aluminum 
(bauxite) chromium helium potash tellurium

antimony cobalt indium
rare earth elements 
group tin

arsenic fluorspar lithium rhenium titanium

barite gallium magnesium rubidium tungsten

beryllium germanium manganese scandium uranium

bismuth graphite (natural) niobium strontium vanadium

cesium hafnium
platinum group 
metals tantalum zirconium



Downhole Geophysical Logging
> Screening to quickly identify zones of interest over plus 1000 feet of 

vertical stratigraphy. 

> Utilize a Spectral Gamma downhole geophysical logging tool

> Determines the relative percentage of rays From Thorium verses 
Uranium verses Potassium in the rock

> Evolve-CAPP database, indicates a direct relationship between 
Thorium and REE, as well as Uranium and REE

> MM&A very capable to perform the geophysical logging through 
Geologic Logging Systems 



Preliminary Graph Illustrating Strong Direct Relationship Between Thorium and REE Content 



Geologic Logging Systems (GLS)
> GLS has logged 

thousands of drill 
holes in Appalachia

> Excellent working 
relationship with 
the mining 
community and 
clients

> Utilizes many 
downhole 
geophysical tools 
and can rent specific 
tools



XRD Core Analysis over the Pocahontas 2 Coal Seam Interval



Summary

> The work is very much ongoing.

> Classification of data is required.

> Development of sampling plan in progress.

> Development of resource classification criteria in progress.

> Gap Analysis is developing as work progresses.

> Comments?



End of Presentation


