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Dear Mr. Shuler,  

This letter accompanies the University’s 5th Act 54 assessment period report entitled “The Effects of 
Subsidence Resulting from Underground Bituminous Coal Mining, 2013 to 2018”. This report is the 
culmination of work by 19 researchers at the University of Pittsburgh and the Carnegie Museum of 
Natural History over a two-year period.   

Thank you for the opportunity to work with you in providing this information to the citizens of the 
Commonwealth of Pennsylvania.   
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http://www.geology.pitt.edu 



Effects of Mine Subsidence | 2013-2018  University of Pittsburgh 
 
 

iii 
 

Participating University and Carnegie Museum of Natural History Personnel: 

 
University of Pittsburgh Dietrich School of Arts and Sciences 
 
Department of Geology and Environmental Science 
 
Daniel J. Bain, Assistant Professor 
Patrick D. Shirey, Postdoctoral Associate 
Marja A. Copeland, Graduate Researcher 
Jared Deglmann, Graduate Researcher 
Memphis J. Hill, Graduate Researcher 
Dilki Kandanarachchi, GIS Specialist 
Sadie Trout, GIS Specialist 
Dolores Sullivan, Undergraduate Researcher 
Rachel Dodson, Undergraduate Researcher 
 
 
University of Pittsburgh Swanson School of Engineering 
 
Department of Civil and Environmental Engineering 
 
Anthony T. Iannacchione, Associate Professor 
Taylor R. DaCanal, Graduate Researcher 
Emily Adelsohn, Undergraduate Researcher 
Benjamin Grunauer, Undergraduate Researcher 
Zachary Kaminski, Undergraduate Researcher 
 
 
Carnegie Museum of Natural History 
 
Stephen J. Tonsor, Director, Science & Research 
Andrea R. Kautz, Research Entomologist  
Robert “Max” Winn, GIS Analyst 
James V. Whitacre, GIS Research Scientist 
John W. Wenzel, Director, Powdermill Nature Reserve 
 
 
 
 
 
 
  



Effects of Mine Subsidence | 2013-2018  University of Pittsburgh 
 
 

iv 
 

Table of Contents 
 

Executive Summary ................................................................................................................ EX-1 
 

Section 1: Introduction ................................................................................................................ 1-1 
 

Section 2: Methods ..................................................................................................................... 2-1 
 

Section 3: Mining Operations ..................................................................................................... 3-1 
 

Section 4: Structure Impacts ....................................................................................................... 4-1 
 

Section 5: Water Supply Impacts ................................................................................................ 5-1 
 
Section 6: Land Damages ........................................................................................................... 6-1 

 
Section 7: Hydrologic Balance ................................................................................................... 7-1 

 
Section 8: Groundwater .............................................................................................................. 8-1 

 
Section 9: Effects of Mine Subsidence on Streams .................................................................... 9-1 

 
Section 10: Effects of Mine Subsidence on Wetlands .............................................................. 10-1 

 
Section 11: Discussions ............................................................................................................ 11-1 

 
Section 12: Recommendations .................................................................................................. 12-1 

 
Section 13: Summary and Conclusions .................................................................................... 13-1 

 
Appendix A: Summary of Mining Activities, Reported Effects, and Undermined Streams during 
the 5th Assessment Period .......................................................................................................... A-1 

 
Appendix B: Maps of Mining Activities, Reported Effects, and Undermined Streams during the 
5th Assessment Period ............................................................................................................... B-1 
 
Appendix C: Trends in Mining Activity .................................................................................... C-1 

 
Appendix D: Subsidence Effects ............................................................................................... D-1 
 
Appendix E: Location of Mining Activity ................................................................................. E-1 

 
Appendix F: Stream Recovery Evaluation Report Data ............................................................ F-1 
 
Appendix G: Comprehensive Groundwater Evaluation Case Studies ....................................... G-1 
 



Effects of Mine Subsidence | 2013-2018  University of Pittsburgh 
 
 

v 
 

Appendix H: Yield Ratio Comparison Methods ........................................................................ H-1  
 

Appendix I: Summary of Stream Impacts .................................................................................. I-1  
 
Appendix J: Pre- and Post-Mining Wetland Data ....................................................................... J-1 
 
Appendix K: Piezometer HMR Data ......................................................................................... K-1 
 
Appendix L: Master Agreement between PADEP and the University ...................................... L-1

 

ACRONYMS AND ABBREVIATIONS 
 

Units of measurement 
%   percent  
cfs   cubic feet per second 
ft   feet 
ft3   cubic feet 
GB   gigabytes 
gpm   gallons per minute 
in   inches 
lbs   pounds 
m   meters 
MA   million years ago 
mi   miles 
μmho/cm  microohms per centimeter 
 
General 
Act 54 1994 amendments to BMSLCA 
ArcGIS geographic information systems software produced by ESRI 
AutoCAD design software produced by Autodesk 
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