


  



 



DEPARTMENT OF ENVIRONMENTAL RESOURCES REVIEW NOTICE 

This Report, prepared by outside Consultants, 
has been reviewed by the Department of Environmental Resources and 

approved for publication. The contents indicate the conditions that are 
existing as determined by the Consultant, and the Consultant's 
recommendations for correction of the problems. The foregoing does not 
signify that the contents necessarily reflect the policies, views, or approval of 
the Department. 



ACKNOWLEDGEMENTS 
 

The cooperation and assistance of the Division of 

Mine Area Restoration, Department of Environmental Resources, is gratefully 
acknowledged. Appreciation is also expressed to the Department's Anthracite Region 
Office in Wilkes-Barre and the Water Quality Management Regional Office in Kingston 
which both furnished pertinent past and present data related to mine pools, AMD discharges 
and quality records of the Susquehanna River. 

The United States Geological Survey is acknowledged for providing valuable 
hydrologic data during the study period related to the Susquehanna River, the 
Lackawanna River and specified tributary streams in the Wyoming Valley. 

Information related to subsidence, mine pool fluctuations and AMD discharges was 
obtained through the good offices of Doctor J. Demchalk of the Land Reclamation and 
Research Branch, Department of Environmental Resources and this material contribution is 
sincerely appreciated. 

Mister J.R. Hollowell of the Susquehanna River Basin Commission deserves special 
thanks for furnishing valuable unpublished information regarding mine pools and for his 
personal assistance in locating mine pool monitoring stations and other features in relation 
to deep mining in the study area. 



T A B L E  O F  C O N T E N T S  

DESCRIPTION PAGE 
Letter of Transmittal 
Title Page ......................................................................................................................................i 
Department of Environmental Resources Review Notice ..............................................................ii 
Acknowledgements .......................................................................................................................iii 
Location Map ................................................................................................................................vii 

SUMMARY OF FINDINGS ...............................................................................................ix 
RECOMMENDATIONS .....................................................................................................xvi 

I INTRODUCTION 
Background Information .......................................................................................... 1 
Purpose of Study .................................................................................................... 3 
Scope of Study ........................................................................................................ 3 
Investigative Techniques ........................................................................................ 4 

II EXISTING CONDITIONS 
Watershed Characteristics ...................................................................................... 19 
Geologic Conditions ................................................................................................ 20 
Hydrologic Conditions ............................................................................................. 25 
Observed Field Conditions ...................................................................................... 27 
Other Major Problems ............................................................................................. 38 

III ANALYSIS AND INTERPRETATION OF FINDINGS 
General ................................................................................................................... 4 3 
Present Water Quality ............................................................................................. 43 
Borehole AMD Discharges ...................................................................................... 45 
Precipitation-Runoff-Water Loss Relationship ......................................................... 50 

Limitation of Study Period Records ................................................................ 55 
Illustrative Example ....................................................................................... 58 
Limitation of Total Water Loss Method ........................................................... 69 
Streambed Losses ......................................................................................... 70 
Off-Stream Losses ......................................................................................... 71  

Surface Water Losses in Upper Mine Pools ............................................................ 76 
Groundwater Recharge ........................................................................................... 81 
Pipeline Leakage ..................................................................................................... 83 



TABLE OF CONTENTS (CONTINUED) 

DESCRIPTION PAGE 
IV PROPOSED PLAN FOR AMD ABATEMENT 

Goals and Objectives .............................................................................................. 97 
Prevention of Water Losses into the Deep Mines . . . . ........................................... 97 
Multi-Purpose Approach to AMD Abatement .......................................................... 99 
Proposed Abatement Projects ................................................................................ 101 
Additional Abatement Measures ............................................................................. 107 

REFERENCES AND SOURCES OF INFORMATION ......................................................111 

LIST OF ILLUSTRATIONS 
FIGURE TITLE PAGE 

1 Watershed Map ....................................................................................................... 5 
2 Geologic Map .......................................................................................................... 7 
3 Site Map ................................................................................................................... 11 
4 Mine Pool Map ........................................................................................................ 13 
5 Mine Pool Levels ..................................................................................................... 17 
6 Precipitation Distribution ......................................................................................... 53 
7 Periods of Continuous Records ............................................................................... 56 
8 Precipitation-inflow-Outflow Relationship ................................................................ 61 
9 Surface Water Losses in Mill Creek Watershed 

9A Outflow from Coal Measures ............................................................................ 63 
9B Flow at Station M-1 ........................................................................................... 63 

10 Flow Correlation (Toby Creek vs Mill Creek)…………………………………………... 65 
11 Surface Water Losses in Solomon Creek Watershed . . . . …………………………  65  
12 Inflow-Outflow Relationships - Upper Mine Pools . . . . .......................................... 79  
13 Proposed Abatement Measures ............................................................................. 103 

TABLE TITLE PAGE 

I Previously Established Monitoring Stations ............................................................. 15 
ii Laurel Run Water Qaulity Records .......................................................................... 33 

iii Mill Creek Main Stem Water Quality Records .......................................................... 36 
iv Gardner Creek Water Quality Records .................................................................... 39 
v Quality of Streams Above Coal Measures ............................................................... 44 

vi/vii South Wilkes-Barre Boreholes AMD Concentrations …………………………………47 
viii/ix                Askam Borehole AMD Concentrations .................................................................... 48 

x/xi Buttonwood Tunnel AMD Concentrations ................................................................ 49 
xii Monthly Precipitation Over SE Mine Pool Complex . . . ……………………………… 54 



TABLE OF CONTENTS (CONTINUED) 

APPENDICES 

APPENDIX DESCRIPTION PAGE 
A PROPOSED PLAN FOR AMD ABATEMENT (Backup Data) 

Abatement Projects: 
Upper Coal Brook AMD Abatement Project .....................................................A-1 
Lower Coal Brook AMD Abatement Project .....................................................A-7 
Major Stream Abatement Projects ..................................................................A-10 

Laurel Run ............................................................................................. A-12 
Mill Creek .................................................................................................A-13 
Gardner Creek .........................................................................................A-13 

Fox Hill Flume AMD Abatement Project ..........................................................A-13 
Flow Comparisons - Loss/Gain .......................................................................... A-15 
Loss Computations ............................................................................................. A-28 

B MONITORING STATIONS 
Flow and Water Quality Test Data ................................................................. B-1 

thru 
B-19 

C DAILY PRECIPITATION RECORDS 

Climatological Stations: 
Mountain Top ..................................................................................................C-2 
West Nanticoke ..............................................................................................C-3 
Bear Creek .....................................................................................................C-4 
Avoca Airport ..................................................................................................C-5 

D STREAM FLOW CORRELATION 
Mill Creek Watershed - Flow/Loss Curves .......................................................... D-1 
Toby Creek - Flow Correlation Curves ................................................................ D-6 
Solomon Creek - Flow Correlation Curves ......................................................... D-13 

NOTE: Following Pages Intentionally BLANK: 

viii, 6, 8, 10, 12, '14, 16, 18, 60, 62, 78, 80, 102, A-32, B-20., and C-6. AZZ o f 

Appendix D is "single side". 



 


