
The National Coal Resource Assessment 
Overview

U.S. Department of the Interior
U.S. Geological Survey

Professional Paper 1625–F



 

Intentionally left blank.



The National Coal Resource  
Assessment Overview

Edited by Brenda S. Pierce and Kristin O. Dennen

Professional Paper 1625–F

U.S. Department of the Interior
U.S. Geological Survey

The National Coal  
Resource Assessment 
Overview

Click here to return to  
Volume Table of Contents



U.S. Department of the Interior
KEN SALAZAR, Secretary

U.S. Geological Survey
Suzette M. Kimball, Acting Director

U.S. Geological Survey, Reston, Virginia: 2009

For more information on the USGS—the Federal source for science about the Earth, its natural and living resources, 
natural hazards, and the environment, visit http://www.usgs.gov or call 1-888-ASK-USGS

For an overview of USGS information products, including maps, imagery, and publications,  
visit http://www.usgs.gov/pubprod

To order this and other USGS information products, visit http://store.usgs.gov

Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the 
U.S. Government.

Although this report is in the public domain, permission must be secured from the individual copyright owners to 
reproduce any copyrighted materials contained within this report.

Suggested citation:
Pierce, B.S., and Dennen, K.O., eds., 2009, The National Coal Resource Assessment Overview: U.S. Geological Survey 
Professional Paper 1625–F, 402 p.



Contents (Chapter A)

By Kristin O. Dennen

Executive Summary—The National Coal Resource Assessment Overview........................................1
Conclusions.....................................................................................................................................................3
Reference.........................................................................................................................................................3

Contents (Chapter B) 
 
The National Coal Resource Assessment Overview 
 
By Tracey J. Mercier and Brenda S. Pierce

Contents (Chapter C) 
 
An Introduction to Coal Quality 
 
By Stanley P. Schweinfurth

Introduction.....................................................................................................................................................1
Acknowledgments.................................................................................................................................2

Coal Use in the United States.......................................................................................................................2
Coal Byproducts.....................................................................................................................................5

What is Coal?...................................................................................................................................................7
Composition............................................................................................................................................7
Minerals in Coal.....................................................................................................................................9
Macerals.................................................................................................................................................9
Coal Rank..............................................................................................................................................11

Why is Coal So Complex?............................................................................................................................13
The Plants.............................................................................................................................................13
Biological and Geochemical Processes..........................................................................................13
Mire Location, Climate, and Hydrology............................................................................................14
Mineral Matter.....................................................................................................................................14
Coalification..........................................................................................................................................14

Conclusions...................................................................................................................................................15
References Cited..........................................................................................................................................15

http://pubs.usgs.gov/pp/1625f/downloads/ChapterA.pdf
http://pubs.usgs.gov/pp/1625f/downloads/ChapterB.pdf
http://pubs.usgs.gov/pp/1625f/downloads/ChapterC.pdf


Contents (Chapter D) 
 
Coal Resource Availability, Recoverability, and Economic Evaluations in 
the United States—A Summary 

 
By James A. Luppens, Timothy J. Rohrbacher, Lee M. Osmonson, and  
M. Devereux Carter

Introduction.....................................................................................................................................................1
Methodology...........................................................................................................................................2
Complexities of Coal Resource Assessments...................................................................................4

United States Production Trends and Mining Methods...........................................................................8
Coal Availability and Recoverability Studies Results.......................................................................8

Summary........................................................................................................................................................15
References...........................................................................................................................................16

Contents (Chapter E) 
 
Coal Marketability: Current and Future Conditions 

 
By Emil D. Attanasi and Philip A. Freeman

Abstract............................................................................................................................................................1
Introduction.....................................................................................................................................................2
Acknowledgments..........................................................................................................................................4
Coal Demand for Electrical Power Generation..........................................................................................4

Historical and Current Fuel Choice in Electrical-Power Generation............................................4
Coal Demand and Powerplant Deregulation.....................................................................................7
Coal Demand and Emissions Regulation: Clean Air Act Amendments.........................................9

Phase I Regulations and Responses.......................................................................................10
Phase II Regulations and Response........................................................................................11
Beyond the 1990 Clean Air Act Amendments........................................................................15

Carbon Dioxide Emission Abatement and Coal-Fired Power Generation..................................16
Coal Mining Industry....................................................................................................................................17

Industry Structure................................................................................................................................17
Industry Conduct..................................................................................................................................20
Industry Performance.........................................................................................................................20
Coal Markets by Coal-Producing Region.........................................................................................23
Rail Transportation...............................................................................................................................29
Coal Quality and Marketability..........................................................................................................29

Valuation of Sulfur in Coal.........................................................................................................29

http://pubs.usgs.gov/pp/1625f/downloads/ChapterD.pdf
http://pubs.usgs.gov/pp/1625f/downloads/ChapterE.pdf


Coal Quality by Producing Region............................................................................................31
Future Coal Markets ...........................................................................................................................31
Emerging Supply Regions...................................................................................................................38

Summary and Implications..........................................................................................................................38
References Cited..........................................................................................................................................42
Glossary..........................................................................................................................................................44
Appendix A—Electrical Utility Deregulation: Nature and Motivation.................................................46
Appendix B—Quality of Produced Coal of Beds and Coal Fields........................................................48 

Contents (Chapter F) 
 
National Coal Resource Assessment: Estimates of Uncertainty 

 
By John H. Schuenemeyer, Helen C. Power, and Brenda S. Pierce

Abstract............................................................................................................................................................1
Introduction.....................................................................................................................................................1
Data...................................................................................................................................................................1
Methodology....................................................................................................................................................3
Uncertainty Results........................................................................................................................................5

Appalachian Basin................................................................................................................................6
Colorado Plateau.................................................................................................................................11
Gulf Coast..............................................................................................................................................17
Illinois Basin.........................................................................................................................................17
Northern Rocky Mountains and Great Plains.................................................................................21

Recommendations for Future Assessments............................................................................................25
References Cited..........................................................................................................................................29
Appendix A.—Detailed Computations for Beds/Zones..........................................................................31

Order of presentation for detailed computational files for the:
Appalachian Basin (AB)
Colorado Plateau Region (CP)
Gulf Coast Region (GC)
Illinois Basin (IB)
Northern Rocky Mountains and Great Plains Region (NR)

Appendix B.—Uncertainty Estimation for Resource Assessment—An Application to Coal...........179

http://pubs.usgs.gov/pp/1625f/downloads/ChapterF.pdf


Contents (Chapter G) 
 
Estimation of Coal-Cleaning Costs: A Spreadsheet-Based Interactive 
Software for Use in the Estimation of Economically Recoverable Coal 

 
By Subhash B. Bhagwat, Xiaomei Zhang, Heng Fan, John Nwoha, and Gary E. McIntosh

Introduction.....................................................................................................................................................1
Study Approach..............................................................................................................................................1
Tailoring the Process to Specific Needs.....................................................................................................1

Flowchart Selection..............................................................................................................................3
Size of Equipment and Amount Needed............................................................................................5

Default Operating Parameters......................................................................................................................7
Economic Data................................................................................................................................................7
Computer Specifications...............................................................................................................................7
Acknowledgments..........................................................................................................................................8
References Cited............................................................................................................................................9

Contents (Chapter H) 
 
Production and Depletion of Appalachian and Illinois Basin Coal 
Resources 

 
By Robert C. Milici and Kristin O. Dennen

Abstract............................................................................................................................................................1
Introduction.....................................................................................................................................................1
Major Production Cycles...............................................................................................................................3
Effects of Clean Air Standards on Appalachian Coal Production..........................................................5

Sulfur Content of Appalachian and Illinois Basin Coals..................................................................5
Effects of the Clean Air Act, Phase II, on Coal Production.............................................................8
County-Level Coal-Production Data...................................................................................................8

Estimated Potential Coal Reserves in the Appalachian Basin..............................................................10
Estimated Potential Coal Reserves in the Illinois Basin.........................................................................10
Production Projections................................................................................................................................13
Conclusions...................................................................................................................................................16
References Cited..........................................................................................................................................16

The National Coal  
Resource Assessment 
Overview

Click here to return to  
Volume Table of Contents

http://pubs.usgs.gov/pp/1625f/downloads/ChapterG.pdf
http://pubs.usgs.gov/pp/1625f/downloads/ChapterH.pdf



