36th Annual Meeting of the
American Society of Mining and
Reclamation (ASMR 2019)

Big Sky, Montana, USA
3-7 June 2019

ISBN: 978-1-7138-1715-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) by American Society of Mining & Reclamation
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact American Society of Mining & Reclamation
at the address below.

American Society of Mining & Reclamation
1800 S Oak St. Ste 100

Champaign, IL 61820-6974

USA

Phone: 217.333.9489
Fax: 217.244.3219

www.asmr.us

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

PLENARY

PRESIDENT'S WELCOME AND KEYNOTE ADDRESS — ENERGY, RECLAMATION AND

THE NEXT CHAPTER ...ttt sttt sttt sttt et et be sttt et et sne s b et eneen 1
Gwendelyn Geidel

US EPA PERSPECTIVES ON ABANDONED MINE CLEANUP: CHALLENGES AND

TECHNOLOGY OPPORTUNITIES ..ottt ettt sttt sttt eb et es b eseebeneeneanen 14
Daniel Powell

EARTH'S NATURAL LABORATORIES: WHAT CAN RECLAMATION SCIENCE LEARN

FROM GEOTHERMAL SYSTEMS IN YELLOWSTONE? ......ooiiiiitiieieee ettt 27
William Inskeep

ECOLOGICAL RECOVERY OF YELLOWSTONE'S SODA BUTTE CREEK .......ccceoeotiiiririiieirieieenen 44
Autumn Coleman, Andrew Ray, Tom Henderson

PROMO FOR DULUTH 2020.......ccutittiuieiteieiesieete ettt eiee e testesteeteeseesteseasessessesseeseeseeneensensensessessesneaseansans 57
Mehgan Blair

ANNUAL MEETING LUNCH......ccttititititieeeste ettt ettt ettt sttt a et bbb saeeaeens 63
Gwendelyn Geidel

SPONSORS ...ttt ettt ettt ettt ekt eb e et ea e eaeea s e s e eaeeaeeeeeetaneanse s ebeeseeseeseentensens e teaneeseeneeneenes 65
N/A

WATER QUALITY CHALLENGES

STREAMFLOW VARIABILITY AND TREATMENT SYSTEM EFFECTIVENESS IN A
CHANGING CLIMATE ...ttt ettt ettt ettt e e e et e e et e et e e sat e e sateesaaeesraeesnseesnaeesaneeas 70
N. A. K. Daniels, Z. Matthews

AN EVALUATION OF BIOLOGICAL AND CHEMICAL IMPROVEMENTS AT VARIOUS

SPATIAL SCALES IN THE WEST BRANCH SUSQUEHANNA RIVER WATERSHED,

PENNSYLVANIA .ottt ettt ettt a et e e e bt et e e bt eaees e et e te st e ebeebeebeeneaneentesbeateeneeneeneans 71
S. M. Rummel, A. Wolfe, R. Kester, K. Lavelle, A. Lutz

STREAM RESTORATION

STREAM RESTORATION TECHNIQUES TO MITIGATE THE YELLOWSTONE
HYDROELECTRIC DECOMMISSIONING PROJECT IN DUCHESNE COUNTY, UTAH .........cc............ 72
C. Young, L. Forbes

RECLAMATION OF THE MCLAREN TAILINGS: THE REST OF THE STORY ..eevvvviiiiiieeeeeeeeeeeeeeeenes 73
M. Bennett, T. Henderson, A. Coleman



ALTERNATIVE APPROACHES FOR REMEDIATING LEGACY MINE SITES

TROUT UNLIMITED - A NONPROFIT APPROACH TO MINE RECLAMATION .....ccccooovvivieiieeeeineenne 74
R. Roberts

GOLDEN SUNLIGHT’S OUTSIDE ORE PROGRAM ...ttt ettt e e saaee e 75
S. Lloyd

UAY MONITORING AND MODELING TECHNOLOGIES

PREDICTION OF OPTICAL AND NON-OPTICAL WATER QUALITY PARAMETERS IN

OLIGOTROPHIC AND EUTROPHIC SYSTEMS USING A SMALL UNMANNED AERIAL

N 3 231 76
J. G. Arango, R. W. Nairn

EVALUATING THE ROLE OF OPTICAL DEPTH ON SPECTRAL REFLECTANCE DATA

FROM SUAS-MOUNTED MULTISPECTRAL SENSORS AND HANDHELD

HYPERSPECTRAL RADIOMETERS WITH RELATION TO DEVELOPMENT OF WATER

QUALITY MODELS IN MINE DRAINAGE SYSTEMS ......oooiiitioieee ettt e eaeeere e ens 77
B. K. Holzbauer-Schweitzer, R. W. Nairn

APPLYING UAV IMAGERY TO MINIMIZE IMPACTS TO SURFACE WATER FROM OIL
AND GAS WELL PAD DEVELOPMENT ...ttt ettt ettt eee e e et e e e e s eaaaeessneaeesenaeeas 78
M. P. Strager, P. Kinder, S. Grushecky, J. M. Strager

COAL MINING SUBSIDENCE AND ITS EFFECTS ON AGRICULTURAL LAND: A UAV-

BASED INVESTIGATION IN EASTERN CHINAL ......cooiiiooiieieee ettt et e et e e e s eeaaaeeeeeeesenes 79
W. Xiao, Z. Hu, J. Chen

MINE WASTE COVERS AND SOURCE CONTROL TECHNIQUES

APPLICATION OF COUPLED SURFACE AND SUBSURFACE HYDROLOGICAL
MODELING IN HYDROLOGY-BASED RECLAMATION TECHNIQUE OF MINE LANDS .................... 80
T. K Tesfa, C. Liao, Z. F. Zhang

FRENCH GULCH RESTORATION — ABANDONED MINE TO NATIVE FISH HABITAT.......cccccccvvvvvnne. 81
M. Barnes

INTERNATIONAL RECLAMATION CASE STUDIES

RECLAMATION OF SULFUR BOREHOLE MINE SITES AND ENVIRONMENT
CONSEQUENCES OF S EXTRACTION .......cciittiiiietiteietietetetteteeeteetestesessessesessessesessensesessensessssensesessensesessen 82
M. Pietrzykowski, J. Likus-Cieslik

SPATIAL DISTRIBUTION OF RECONSTRUCTED SOIL VOLUME DENSITY IN LOESS
OPEN-PIT MINING AREA BASED ON IDW INTERPOLATION ......ooiiiiiiiiiiiie et 83
S. Wang, Y. Cao, Z. Bai

EVALUATION OF RESTORATION ACHIEVEMENT FOR THE RELEASE OF UPLAND

GRASSLANDS FROM STATUTORY AFTERCARE PROVISIONS AT A SURFACE MINE IN

SOUTH WALES, UK: THE DEPLOYMENT OF TWO RECENTLY DEVELOPED

AGRICULTURAL METHODOLOGIES ......c.cciiiiiiiiieieieneteeeee ettt s 84
R. N. Humphries, R. Thompson



LAND RECLAMATION PLANNING FOR UNDERGROUND COAL MINING AREAS AND
CASE STUDIES IN CHINA ...ttt et e e et e e e et e e e et e e s ea e e e s e eeeseaaeesseaaeeesaseeeesesaseesssnaeeeeas 85
Z. Hu

BIODIVERSITY DEVELOPMENT AND SOIL CARBON SEQUESTRATION EFFICIENCY OF

CERTAIN INDIGENOUS AND EXOTIC WOODY SPECIES PLANTED ON COAL MINE

HABITATS IN A DRY TROPICAL ENVIRONMENT, INDIA: A CASE STUDY ....ocooveeiirieiiereeieeieeeeene 86
A. N. Singh, R. Kaur

ECOLOGICAL ENGINEERING APPROACHES TO TREATING WATER

REMOVAL OF GASEOUS AND AQUEOUS BIOGENIC SULFIDE FROM VERTICAL FLOW
BIOREACTOR EFFLUENT VIA SOLAR-POWERED BLOWERS ......ooiiiiiiiiiiiie e 87
R. W. Nairn, T. Wall

A PERMEABLE REACTIVE BARRIER (PRB) FOR THE IMMOBILIZATION OF SELENIUM

IN SEEP WATER AND SHALLOW GROUNDWATER AT A PHOSPHATE MINE AN

SOUTHERN IDAHO: RESULTS OF BENCH SCALE TESTING .....c.cceotiirieieirieieieieeeiesieeeee e 88
W. J. Walker, D. Tooke, M. Wright, J. Hamilton, C. Schreier, J. Peterson

THE INFLUENCE OF BACTERIA ON PASSIVE REMEDIATION SYSTEMS ....ooviiiiiiieeeeeeeee e 89
M. M. Valkanas, N. J. Trun

RECLAMATION OF OIL AND GAS RELATED DISTURBANCES

RESTORATION OF NATIVE GRASSLANDS TO PROVIDE MONARCH HABITAT ON THE
ENBRIDGE VALLEY CROSSING PIPELINE IN THE SOUTH TEXAS SAND SHEET .......cooeovvvivieiinnn. 90
T. Falk, K. Pawelek, F. Smith, D. Hoetzel

SOIL RECLAMATION AFTER A BAKKEN CRUDE PIPELINE RELEASE: A SUMMARY OF
RESEARCH RESULTS ...ttt ettt e et e et e e s et eeemaa e e s eateeeseateeesemaaeesssnaeessseeeesenneeesanaeeeeans 91
T. DeSutter, P. O’Brien, S. Croat, C. Gasch, F. Casey, A. Wick

SUBSURFACE MINE VOID AND KARST IMAGING USING 3D SEISMIC METHODS;

ADAPTING OIL AND GAS SEISMIC ADVANCEMENTS TO DEVELOP 3D INTEGRATED

SITE CHARACTERIZATION MODELS ...... oottt ettt e et e e et e e et e s seaaeesaaaeaeens 92
J. Turner, L. Steele, D. O 'Connell, J. Nuttall, W. Levandowski, M. Isaacson

GIS TECHNOLOGIES APPLIED TO RECLAMATION

GEOCODING AMERICAN SOCIETY OF MINING AND RECLAMATION PROCEEDINGS
TO PRESERVE AND EASILY ACCESS RECLAMATION RESEARCH ......cccoooieiiiiieiiiciiceeeeee 93
A. Rovder, S. Wolfe, K. Lagan, L. Currie, W. Strosnider, P. Smyntek

DEVELOPMENT OF A GIS TOOL FOR ESTIMATING POST-MINING WATER LEVELS IN
UNDERGROUND COAL MINES OF OHIO .....oooiiiiiiiiieie ettt ee e eeane e eanaeas 94
R. Steinberg, Z. Matthews, N. A. K. Daniels, D. L. Lopez, J. R. Bowman, N. Sullivan

EVALUATING HERBICIDE TREATMENT EFFECTIVENESS USING GPS TREATMENT
DATA & ARCGIS TOOLS: 201602018 ....eeeeeieiieieiieiiiiee ettt ettt e e e e e ettt e e e e e e eesaaaaeeesessssanaeeeeeessssans 95
W. Erickson, A. Matthews



ECOLOGICAL ENGINEERING APPROACHES TO TREATING WATER

TEMPERATURE EFFECTS ON SELENIUM CYCLING IN SIMULATED CONSTRUCTED
WETLAND MICROCOSMS ...ttt ettt e et e et e e e et e e s e e e s et e e e e eaaeeeseaaeeesaaaeeesnaeeeseaneeas 96
M. P. Nattrass, J. 1. Morrison, B. S. Baldwin

MODELING THE EFFECTS OF MASS TRANSFER LIMITATIONS IN LIMESTONE-BASED
PASSIVE TREATMENT SYSTEMS ...ttt ettt ettt ettt st e et e s aeesaaeesaaeesaneaas 97
J. Z. Bandstra, W. H. J. Strosnider

SPAGHETTI HOLE: RETROFIT OPTIONS FOR AN AGING PASSIVE TREATMENT
SYSTEM ... et ettt e e e e et e e e e e s ee et e eeeeeese st et eeeesseaa et aeeeeesseaastaseeeeesesannaaaeeeeeas 98
J. Gaughan, N. McKnight, L. Madison, T. Taske, J. Eckenrode, W. Strosnider

RESTORATION OF NATIVE GRASS COMMUNITIES

NATIVE WARM-SEASON GRASSES THAT GERMINATE ON COMMAND .......cccooevirieieieieieeeieeenne 99
B. S. Baldwin, J. I. Morrison, J. B. Rushing

ESTABLISHING NATIVE GRASSLAND PLANTS ON MINERAL SANDS MINES IN
VIRGINIA L.ttt h et e b e st b et e bbbt b et eb et e st eb et et ebeabe e esenaen 100
S. K. Klopf, W. L. Daniels, Z. Orndorff

ASSESSMENT OF NATIVE WARM SEASON GRASSES FOR POST-MINING
RECLAMATION ... .oooitiiioieeee ettt ettt et ettt e et e e teeeaeeeaeeeateeeaeeeateesasesteseaeeeeeesneeenreseneeanes 101
J. I. Morrison, M. K. Parker, N. R. McGrew, B. S. Baldwin

THE FUTURE OF COAL

NEW GENERATION COAL-FIRED POWER PLANTS: INNOVATION AT THE DRY FORK
STATION, GILLETTE, WY OMING ...ttt et e et e e e et e e e aaeeseenteeeseaaneesenaeeeeas 102
B. K. Schladweiler, D. Hugo

ANALYSIS OF COAL PRODUCTION, SEVERANCE TAX REVENUES, AND WATER
INFRASTRUCTURE RELATIONSHIPS IN WEST VIRGINIA ..o 103
H. Patton, E. Sarver, L. Krometis

SMCRA FEE COLLECTION REAUTHORIZATION: ENSURING THE FUTURE OF
ABANDONED COAL MINE RECLAMATION ......ooiiuiiiiieie oottt st eeaee s 104
A. G. Wolfe, A. McAllister

LOOKING AT RECLAMATION OVER THE LONG TERM

ACID MINE DRAINAGE TAKES ITS TIME TO BURN OUT — A CASE FOR INTERCEDING
WITH SPOT TREATMENTS? ...ttt ettt ettt e e ettt e e e e e ssaaaaeeeeeeesessaaseeeesessssnssaeeeeessnnnns 105
M. Coleman, K. E. Butler, D. Loomer

FINANCIAL ASSURANCE FOR LONG-TERM RECLAMATION ........coooiiiiiiiieeeeee e 106
D. Sutton, D. Herrera

EFFECTS OF GRAZING MANAGEMENT AND CLIMATE CHANGE ON EXTENT OF
SEMIARID RIPARIAN MEADOWS ...ttt e et e e et e e et e e e e e e e seaneeesnaeeeeas 107
B. A. Fulcher, J. B. Norton, M. Kasten



ACID MINE DRAINAGE, HYDROLOGY AND TREATMENT

DEVELOPING A LONG-TERM HYDROLOGIC MONITORING PLAN FOR SURFACE COAL
K. D. Krogstad

ANNA S MINE: A CENTURY OF MINING, ACID MINE DRAINAGE, AND REMEDIATION............... 109
R. Hedin

EFFECTS OF PRECIPITATION PATTERNS ON SEDIMENT, NUTRIENT, AND BIOFILM
DYNAMICS IN AN ACID MINE DRAINAGE STREAM ......oooiiiiiiiieeeeeeeeeeeee ettt e e 110
J. Brancho, N. A. K. Daniels, M. L. Vis

PRELIMINARILY ASSESSING FERRATE (FE(VI)) AS AN ACID MINE DRAINAGE
TREATMENT OPTION ...ooiiiiiiiieiieieietietestett ettt sttt ettt st ettt te st etesae st stesseseetessene et esseseesassensesenseseasens 111
J. E. Goodwill, J. A. LaBar, D. Slovikosky, W. H. J. Strosnider

THE USE OF ADVANCED MEMBRANE FILTRATION AS AN AMD REMEDIATION
IMETHOD ...ttt ettt ettt b et b bbbt e b bbb bbbt b bt esenaen 112
M. J. McCluskey

ABATEMENT OF AMD AT ABANDONED COAL MINES IN NORTH CENTRAL MISSOURI:
AN OVERVIEW ...ttt ettt b e s ettt e st e st ben e e st e s e st es e e b ensene b enteseaseneeneanan 113
P. T. Behum, D. Wedemeyer, M. Meuller

SOURCE CONTROL OR HOW TO ELIMINATE ACIDOPHILES AND INFLUENCE WATER
QUALITY ettt ettt ettt ettt et e e b e et b e e taestaesbeebeesbeesseeaeeeseesseesbeesseesseessessseseesseenseeasessseseenseensens 114
P. Eger, J. Gusek, L. Josselyn, T. Clark

RECLAMATION SOIL SCIENCE

IMPACTS OF SOIL STOCKPILING ON SEED VIABILITY AND VEGETATION
COMMUNITIES ... 115
J. Buss, B. D. Pinno

EFFECT OF TOPSOIL STOCKPILING AND ORGANIC AMENDMENTS ON SOIL
PROPERTIES AND TREE GROWTH DURING GOLD MINE RECLAMATION IN GHANA................. 116
P. K. Nsiah, W. Schaaf

SOIL WATER CHEMISTRY OF REFORESTED MINE SITE IN WEST VIRGINIA .......ccccccoevvivviinnenn. 117
A. Hass, J. G. Skousen, R. Cantrell

ALTERNATIVE APPROACHES FOR REMEDIATING LEGACY MINE SITES

RECLAMATION OF ABANDONED MINE LANDS IN CONJUNCTION WITH ECONOMIC

AND COMMUNITY DEVELOPMENT AND REUSE GOALS — IMPLEMENTATION OF THE

2016 AML PILOT PROGRAM IN PENNSYLVANIA ......ooooiiieeeee ettt e 118
D. R. Baker

NON-TRADITIONAL RECLAMATION OF ABANDONED MINE LANDS (AML) TO

SUPPORT ECONOMIC REVITALIZATION AND COMMUNITY DEVELOPMENT —

IMPLEMENTATION OF THE 2017 AML PILOT PROGRAM IN PENNSYLVANIA .......ccooooviiiiieeeens 119
E. E. Cavazza



IMPLEMENTATION OF THE 2018 AML PILOT PROGRAM IN PENNSYLVANIA - AML
RECLAMATION AS AN ECONOMIC CATALYST ..ottt 120
P. M. Webb

MINE FIRES AND EMERGENCY RESPONSES

PHILLIPS MINE FIRE — A CONTAINMENT & EXTINGUISHMENT DESIGN PLAN..........cccoeviiinnenn. 121
C. A. Neely, T. P. Danehy, R. M. Mahony, B. J. Page, M. H. Dunn, D. A. Guy, D. Baker, R.
Rummel

UNCONVENTIONAL SEISMIC STUDIES AT A COAL MINE FIRE BEFORE AND AFTER
RECLAMATION EFFORTS ...ttt ettt e e ettt e e e e e s ettt e e e e s sesaateeeeeesssnnnssaeeeeesssnnns 122
L. Steele, D. O’Connell, J. Nuttall, T. Tafi, J. Turner

EMERGENCY RESPONSE TO HISTORIC PIT MINE WASHOUT LEADS TO IMPROVED
RESILIENCY, FUNCTIONALITY, AND AESTHETICS .....ooooiiiiiiiiieeee ettt 123
P. Kero, J. Olson, L. Johnson

RECLAMATION OF FOREST COMMUNITIES

EARLY TREE GROWTH IN BROWN AND GRAY MINE SOILS COMPARED TO GROWTH
IN NATIVE FOREST SOILS ...ttt ettt et e et e e et e e e eaae e e s eaat e e e s et eeesaeaeesanaeeessnneeessnnaeeas 124
K. Dallaire, J. Skousen

TREE GROWTH AND REGENERATION ON RECLAIMED OIL SANDS MINE SITES IN
NORTHERN ALBERTA ... e e e e et e e e e e e eteeeeesaneeeeenaneeeenneeeans 125
B. D. Pinno

A RECENTLY TRANSLOCATED WOODLAND PLANT-SOIL ECOSYSTEM: SOME EARLY
OUTCOMES AND LESSONS LEARNT ..ottt sttt et st ene e 126
R. N. Humphries

USING THE FORESTRY RECLAMATION APPROACH IN THE WESTERN GULF REGION:
IMPACTS ON PINUS TAEDA SEEDLING GROWTH AND SURVIVAL......coooiiiiiieeiiieeieeeee e 127
C. Phillips, J. Stovall, H. Williams, K. Farrish

FIELD-TESTING TRANSGENIC AMERICAN CHESTNUTS ON RECLAIMED COAL MINES ............ 128
S. K. Klopf, J. Holliday

TREE RESPONSE TO SOIL TREATMENTS ON QUARRY OVERBURDEN. ........cccceeviiiiiieiiecieeeieeee 129
J. A. Franklin, D. S. Buckley

SOIL CHARACTERIZATION AND IDENTIFICATION OF NATIVE HYPER-
ACCUMULATING PLANT SPECIES FOR PHYTOREMEDIATION ......cccccoiniriniiieinieieienieeeeseeeeeeees 130
A. A. Adesipo, O. O. Awotoye, A. T. Salami, D. J. Oyedele

RECLAMATION CASE STUDIES

LIFE CYCLE OF A SUCCESSFUL RECLAMATION PROGRAM ......cccccociiiiiiiiiiiiiniciciccieereneeneee 131
R. E. Spang

ATLANTIC CITY IRON MINE, WYOMING CASE STUDY POST-RECLAMATION 17-YEAR
STATUS ettt et et e et e e et e e et e e et e e eaae e s ateeatteetteeateeeaseeaeteeensesateeenseeateennaeenaeas 132
J. J. Gusek, B. K. Schladweiler



RECLAMATION CASE STUDY: ROAD DECOMMISSIONING IN INDIANA AND
PENNSYLVANIA GULCHES, WHITE RIVER NATIONAL FOREST .....c.oviiiiieieeeeeee et 133
T. Matthews, J. Feeback

DEVELOPMENT OF MINE SOILS IN A CHRONOSEQUENCE OF FRA-RECLAIMED SITES

IN EASTERN KENTUCKY ....outitiieititiietietinieitetetetestestestetestesestestesestesseseesessessssessessssessessesessessesessessesesseseasens 134
K. L. Sena, K. Yeager, J. Lhotka, C. Barton

SKILL SET NEEDS FOR NATURAL RESOURCE MANAGERS

HELPING STUDENTS OF NATURAL RESOURCE MANAGEMENT DEVELOP A LAND

ETHIC ...ttt ettt ettt et e s e st s et e st ean e e et e aeeeae et e et e e aneeanesanesaeennee 135
P. D. Stahl
UNIVERSITY OF WYOMING EXTENSION RECLAMATION WORKSHOPS ........cccccccciiiiniiiinn 136

J. B. Norton

SUCCESSION PLANNING FOR 2025 - DO YOU REALLY KNOW THE NEXT
GENERATION OF RECLAMATION RESEARCHERS?......oooiiiiiieeeee et 137
S. E. Bellgard, S. E. Williams

PROPOSED SKILL SETS FOR EFFECTIVE NATURAL RESOURCE MANAGERS OF THE

FUTURE ..ottt ettt ettt et b bt n st enenenea 138
S. E. Williams, S. E. Bellgard

MINE WASTE CHARACTERIZATION AND REMEDIATION

FRED BURR CREEK HISTORIC TAILINGS CHARACTERIZATION ....ccccoioiiiniiciniicineeeneeeiees 139
E. Spotts, C. Lucy

DEVELOPMENT OF A RELIABLE FIELD TESTING PROTOCOL FOR ACID-FORMING
IMATERIALS ...ttt ettt e et e et e e te e et e eateeateesaaeeateesaaeesateesneeeneeesnssesateesnneeanns 140
W. L. Daniels, B. T. Thomas, E. Shatnawi, E. Farouz

TECHNIQUES TO REFINE INITIAL AMENDMENT SELECTION FOR DISPERSED MINE

TAILINGS RECLAMATION ...ttt ettt ettt ettt e bbbt bt st e st e e e besbeebeeneeeeenee 141
A. Harley, J. Willis

WILDLIFE HABITAT RESTORATION

INSECT RESPONSE TO RECLAIMED NATURAL GAS WELL PADS IN SEMI-ARID

WY OMING . ...ttt e e e et ettt e e e e e s et e et eeeeesseaaaaaeeeesessasasaeeeesessaanasseeeesssssnnssseeeeessnnnns 142
M. Curran, D. Smith, T. Robinson, P. Stahl

REMEDIATION OF TAR CREEK: SHIFTS IN BIRD COMMUNITY COMPOSITION OVER
C. C. Rega-Brodsky, S. R. King, K. Mallatt

BIRD USE IN A RESTORED RIPARIAN CORRIDOR, SOUTHWEST MONTANA.......ccccoeiiiiieeeeeeeeens 144
R. Prodgers, N. Kohler



GEOMORPHIC RECLAMATION STRATEGIES

MODELING WATER BALANCE OF GEOMORPHIC EVAPOTRANSPIRATION COVERS
FOR RECLAMATION OF MINE LAND ...ttt ettt ettt nen 145
Z. F. Zhang, Y. Fang, N. Bugosh, T. Tesfa

LESSONS ABOUT GEOMORPHIC RECLAMATION FROM SEDIMENT YIELD
QUANTIFICATION AND EROSION MODELING STUDIES........ccooeiiirieieinieieiesieeeieseeeeeeseeeeiesaeeeeens 146
N. Bugosh

RESTORING THE HYDROLOGY - KEY TO SUCCESSFUL RECLAMATION AT THE
RILEY PASS URANIUM MINE SITE ...ttt ettt e e e seeaaaee e e e e s sennaaaeeesesssnnns 147
M. B. Marks, M. Hatten, M. Donner

AN ANALYSIS OF COST FACTORS IN GEOMORPHIC MINE RECLAMATION .......oooooviiiiiiieiieeeeen, 148
H. J. Hutson
COST EFFECTIVENESS ANALYSIS OF GEOMORPHIC RECLAMATION .....cooovvviiiiiiiiiee 149

R. Coupal, K. Hufford, K. R. Fleisher

ASSESSING PHYSIOGRAPHIC CONTROLS ON SNOW ACCUMULATION AND

VEGETATION COVER IN TRADITIONAL AND GEOMORPHIC MINELAND

RECLAMATION USING AIRBORNE LIDAR AND HIGH-RESOLUTION SATELLITE DATA............. 150
E. A. Gage, K. R. Fleisher, K. M. Hufford

PASSIVE TREATMENT OF MINE WATER

CASE STUDY: BAIRD WETLAND MITIGATION 3RD YEAR UPDATE......ccooviiiiiieeeeeeeeeee e 151
S. L. Busler, Y. Sheykhet, D. A. Guy, T. P. Danehy, R. M. Mahony, C. F. Denholm, C. A.
Neely, H. P. Thorton

PERFORMANCE EVALUATION OF THE NORTH FORK MONTOUR RUN PASSIVE
TREATMENT SYSTEM ...ttt ettt e e e ettt e e e e e e s et et e e eeeessenaaateeesesssssasseeeeeesssnnnrees 152
T. P. Danehy, R. Beam, R. M. Mahony, C. A. Neely, C. F. Denholm, D. A. Guy

LAND APPLICATION DISPOSAL SYSTEM DESIGN FOR BIOCHEMICAL REACTOR
TREATED EFFLUENT ...ttt ettt s h et e et s et et s be bt e bt e st e st et e besbesbeeneeneenee 153
N. R. Anton, D. T. Shanight, C. S. Storrar, M. J. Fischer, E. M. Janoviak, B. Lala

RECLAMATION STRATEGIES AND TECHNIQUES

COST-EFFECTIVE STRATEGIES FOR THE RESTORATION OF DRASTICALLY

DISTURBED SITES ...ttt ettt e e e et ee e e e s et sttt e eseesasasteeeesessssassaeeesessssnssseeeeesssnnns 154
D. F. Polster

SUCCESSFUL REVEGETATION TECHNIQUES FOR LEGACY AND ACTIVE MINE SITES .............. 155
B. Hardy

INDUSTRIAL HEMP AS A POTENTIAL CROP FOR RECLAIMING DISTURBED AND
CONTAMINATED SOILS ...ttt ettt e e e e et e e et e e e et e e s e et e e saaaeeeseaeteesaaeeessnateeesanaeeas 156
L. M. McDonald



DEEP MINE CLOSURE AND RECLAMATION

ABATEMENT OF ABANDONED COAL MINE HAZARDS BENEATH A RURAL ROAD .................... 157
C. Stock, J. Nuttall, M. Bautz

CHALLENGES TO MINE BACKFILLING IN POOR ROCK FORMATION WITH HIGH
ARTESIAN MINE WATER PRESSURE ......ooiiiiiiiiii ettt ettt ettt eaee e 158
M. Gamal, D. Hibbard, M. Bautz

GEOCHEMISTRY OF IMPROVED GROUNDWATER QUALITY RESULTING FROM ADIT
PLUGGING, GLENGARRY MINE, NEW WORLD DISTRICT, COOKE CITY MT USA .....ccccceevvvieenn. 159
L. B. Kirk, L. R. Bozeman, A. R. Kirk, M. B. Marks

REGULATORY ISSUES RELATED TO RECLAMATION

INTEGRATING RECLAMATION ORIENTED WATER MANAGEMENT WITHIN
REGULATION ...ttt ettt ettt ettt e et e e e e et e e et eeaa e e e aaeesaaeesateesaseesateesaneesateesantesaseesnneesnns 160
J. E. Staldine, C. Yde

A RIVER RUNS THROUGH IT: DESIGNING AND PERMITTING THE STIBNITE GOLD
J 3 20 1) = O RN 161
D. Kerner

POTENTIAL EFFECTS OF THE PROPOSED NEW DEFINITION OF WATERS OF THE U.S.
ON MININGIT oottt ettt ettt e ettt e eaa e e ettt e eaaeesateesaaeesateeenaeeeateesaaeesnveesneeanns 162
R. T. Franzmanand, C. R. Terrell

HOW DO WE KNOW THAT THE LAND HAS BEEN RECLAIMED — REGULATORY
APPROACH FOR A SURFACE COAL MINE (WY, USA) ..oootiiieeeeeeeseete ettt 163
A. K. Waitkus

SAGE GROUSE HABITAT RESTORATION

RESTORATION OF WYOMING BIG SAGEBRUSH TO INTACT RANGELANDS WITHIN A
GREATER SAGE-GROUSE CORE POPULATION AREA, CONVERSE COUNTY,

WY OMING . ...ttt e ettt e e et e e et e ettt e e ae e e teeeeteeeteeeaeeeaeeaaeeetesaaeeateseaseeseesseeenteseseeanes 164
J. White
SEEDING THE FUTURE: WYOMING AML NATIVE PLANTS PROJECT .....ccooeioiiiiiiieieeeeeeeee e 165

G. Clingerman, D. Newton

REESTABLISHMENT OF WYOMING BIG SAGEBRUSH IN EASTERN WYOMING FOR
SAGE GROUSE HABITAT RESTORATION ....oooiiiiiiiiiiiieeeeeeeeeee ettt ettt e e saaae e e e e e s snnaaaeeee s 166
D. C. Balthrop, P. D. Stahl

SEED ENHANCEMENT TECHNOLOGIES FOR NATIVE PLANT RESTORATION ON
RECLAIMED MINE LANDS ..ottt sttt ettt ettt sseseesessensesessenseseasenseseasenseseasenseneasen 167
M. Eshleman, C. Riginos



NOVEL RECLAMATION STRATEGIES AND TECHNIQUES

INNOVATIVE METHODS FOR COST EFFECTIVE REHABILITATION OF CHALLENGING
MINING AND ENERGY SITES ...ttt ettt ettt e et e e et e e st e e s et e e e saaeessenaeeeseneeeesannes 168
M. S. Theisen, A. Jung

USIBELLI COAL MINE: CONCURRENT RECLAMATION IS YIELDING SUCCESS ......cooovivviiieeeenns 169
R. C. Sivils

CAST BLASTING AS A COST SAVING RECLAMATION TOOL: A CASE STUDY ....ooovvoiviiveieeeeen. 170
S. M. Cude

MONITORING AND ASSESSMENT: EVALUATING RECLAMATION SUCCESS OF
SURFACE COAL MINE RECONSTRUCTED RANGELANDS ......ccciiiiiiiiiieieeeeeee e 171
E. A. Vasquez

MINE RECLAMATION HYDROLOGY

FINITE ELEMENT WATER BALANCE MODELING IN A COAL REFUSE PILE CAP AND
COVER RECLAMATION ..ottt ettt sttt ettt ettt sttt et et ettt sae ettt b nbe st b eneeane 172
L L. Santos, L. J. Cyphers, J. D. Quaranta, L. C. Hopkinson

MINE WATER RECLAMATION IN APPALACHIA FACILITATED BY STUDENT SUPPORT
AND TECHNICAL ASSISTANCE FROM ACADEMIA ........oooiiiiiiieeeeee ettt 173
T. Tasker, J. Eckenrode, W. Strosnider

DAY LOMA PIT —-WATER FILLED PIT BACKFILL METHOD........ccoooiiiiiiiiiiiieeeeeeeeee e 174
H. J. Hutson

LABORATORY TESTING TO OPTIMIZE RETENTION TIME IN AUTO-FLUSHING
LIMESTONE BEDS ..ottt ettt ettt sttt et ettt st et et st e st et e saese et et eseetesseseesessentetesseneesenseneasens 175
J. A. LaBar, C. A. Neely, C. F. Denholm, T. P. Danehy, W. H. J. Strosnider

30 YEARS OF RECLAMATION AND REMEDIATION IN THE SILVERTON CALDERA OF
COLORADO ...ttt ettt st b bt b skt b e b et eb e bt e bt e b et eb e et et e bt eb et e st et et ebeebenaeseetens 176
S. Lange

POSTER

ABATEMENT OF AMD AT THE GERMANTOWN AML SITE IN WEST CENTRAL
MISSOURI ..ottt e e ettt e e e e e st a et eee e e s s aaaateeesessasasaeeeesesssasasseeeeesssssnnsseeeeessnnnns 177
D. P. Wedemeyer, P. T. Behum, M. Meuller

PREDICTION OF SLUDGE GENERATION IN MINE DRAINAGE TREATMENT PLAN
WITH LIME DOSING ...ttt ettt ettt e et b e st e st et e e sbe et e ebeeaeeseeneense st ebeabesbeeneeneenes 178
Y. Cheong, C. Lee, G. Yim, J. Lee, D. Kim, D. Kim, J. E. Yang

SCALE COMPOSITION AND AN AUTOMATIC CLEANING DEVICE FOR PH ELECTRODE
USED IN MINE DRAINAGE TREATMENT ...ttt ettt e ettt e e e e s eesaaaeeeeeeseenns 179
G. Yim, Y. Cheong, J. Lee, D. Kim, S. Cho

THE ROLE OF SOLAR-POWERED FLOAT-MIX AERATORS ON IRON OXIDATION
RATES IN PASSIVE TREATMENT OXIDATION PONDS ... eeannes 180
D. M. Dorman, R. W. Nairn



ONE STEPPE: EFFORTS FROM MULTIPLE STAKEHOLDERS IN WYOMING TO
STREAMLINE DISTURBANCE, RECLAMATION, AND CONSERVATION EFFORTS .......cccccoeennee. 181
M. Curran, N. Graf, T. Wyckoff, P. Stahl

FLOW VISUALIZATION UTILIZING AIRBORNE THERMOGRAPHY .....ccccooeninininiiienenenceeneee 182
J. Gaughan, B. Furman, Br. M. Strom

SULFATE REMOVAL BY SELECTED ORGANIC SUBSTRATES IN CONTINUOUS FLOW-
THROUGH COLUMNS ..ottt ettt sttt ettt st bbbttt et e saesa e bt eae et et et e nbesbesbeeneeane 183
J. D. Ingendorf, R. W. Nairn

POST-RECLAMATION LONG-TERM MONITORING AND CARE AT THE SHULLSBURG
MINE IN THE UPPER MISSISSIPPI VALLEY LEAD-ZINC DISTRICT ....cooovviiiiiiiiiiiiiiiiiiiiiiiiii 184
S. Tanck, J. Zurawski, A. Belisle, Y. B. Johnson

OPTIMIZATION OF DRAINABLE LIMESTONE BEDS FOR TREATMENT OF ACID MINE
DRAINAGE ...ttt e et e e e et e e e et e s et e e e sttt e e eaaeteeseaaeeesasteeesaasseessnaaeeesaneeeesannes 185
K. Lagan, T. Tasker, J. Bandstra, W. Strosnider

SUPER ABSORBENT POLYMER EFFECTS ON SOIL PHYSICAL PROPERTIES AS
FUNCTIONS OF APPLICATION RATE AND SOIL TEXTURE ....c.ccoeoiiiieiiniiieireeeeeeeeeeeeees 186
M. Ostrand, T. DeSutter, A. Daigh

GEOCODING AMERICAN SOCIETY OF MINING AND RECLAMATION PROCEEDINGS
TO PRESERVE AND EASILY ACCESS RECLAMATION RESEARCH .....ccccoeovviniiiriieieeeceeseeine 187
A. Rovder, S. Wolfe, K. Lagan, L. Currie, W. Strosnider, P. Smyntek

LOCATING AND CHARACTERIZING MINE DRAINAGE SOURCES IN A

TOPOGRAPHICALLY CHALLENGING LOCATION AT THE TAR CREEK SUPERFUND

N N S 0] 5N = (01, 2 RSN 188
N. L. Shepherd, R. W. Nairn

MODELING THE EFFECTS OF IMPROVED STORMWATER MANAGEMENT AT A LARGE
OPEN-PIT MINE ....oiiiiiiiitiieietetet ettt ettt sttt et s et et s st et e st et et e st st et eseete st ese et ensentesessentesensenentens 189
S. Shoemaker, J. Hugo, J. Bandstra, W. Strosnider

TREATING ACID MINE DRAINAGE WITH FERRATE (FE VI): A PRELIMINARY
ASSESSMENT .ottt et e et e e e et e e e et e s ettt e e s aaeeeesaaeteeseaaeeesaateeesenateeseaaateesarteeesannas 190
D. Slovikosky, W. H. J. Strosnider, J. A. LaBar, J. E. Goodwill

BENCH SCALE ASSESSMENT OF ACID MINE DRAINAGE ADDITION TO SECONDARY
MUNICIPAL WASTEWATER TREATMENT PROCESSES FOR CO-TREATMENT ......ccoovvvvvivveeeninne 191
C. Spellman Jr., T. Tasker, J. Goodwill, W. Strosnider

THE ROLE OF MIXING ON NUTRIENT AND METAL INTERACTIONS AT THE
SEDIMENT-WATER INTERFACE ...ttt eeae et e e e e e eatanee e 192
Z. Tang, R. W. Nairn

RECLAMATION PLANNING IN THE INTERMOUNTAIN WEST ....oooiiiiiiieieeeeeeeeeeee e 193
B. Teson, T. Kimsey, D. Marshall

VEGETATION COMMUNITY DYNAMICS ON SOIL ISLANDS IN OIL SANDS
RECLAMATION ...ttt ettt et ettt s h et e bttt st s ht e s bt et e a bt e st e eebeebeesb e e bt embeeaeesatesbeenbeenteennens 194
K. E. Trepanier, B. D. Pinno



SUCCESSION AFTER RECLAMATION: IDENTIFYING AND ASSESSING ECOLOGICAL
INDICATORS FF FOREST RECOVERY ON RECLAIMED OIL AND NATURAL GAS WELL

R. C. Lupardus, A. C. S. McIntosh, A. Janz, D. Farr

THE ECOLOGICAL AND ECONOMIC EFFICACY OF HILLSLOPE EROSION CONTROL
FEATURES IN FOREST LANDS AFTER SEVERE WILDFIRE ........ccccoviiiiinieiniinieieeeteiees e 196
P. T. McGunagle

INTERLAYERED SOIL PROFILE RECONSTRUCTION IN RECLAIMING SUBSIDED LAND
WITH COAL GANGUE ...ttt et e ettt e e ettt e e et e e s eaaeeeseateeessaaseessaaeessareeeesannns 197
Y. Gong, Z. Hu, K. McSweeney

IMPROVING PEDOTRANSFER (PTFS) FUNCTIONS USING RECURSIVE FEATURE

ELIMINATION AND RANDOM FOREST FOR PREDICTING SOIL SATURATED

HYDRAULIC CONDUCTIVITY oottt aaaaasaaaaaaasssasasssasasassssssssssssssssssssssssssnnnssssrnes 198
X Wang, Y. Zhao, W. Xiao, H. Liu, K. McSweeney, Z. Hu

WOOL EROSION CONTROL BLANKETS: A NEW ROADSIDE RECLAMATION TOOL .................... 199
K. O’Neill, R. Ament, A. Salmore

DO WEEDS HINDER THE DEVELOPMENT OF NATIVE PLANTS ON A RECLAIMED
BOREAL MINE SITE? ..ottt aaas s asasaassssastsssassssssssssssasssssnsssnsnsnsnsnnnrnnnrnes 200
B. Burton, K. Trepanier, B. Pinno

VIDEO ABSTRACTS

SUPERFUND REMEDIATION AT TAR CREEK. QUAPAW NATION ....cccooiiiiiiiiieieieieeese e 201
S. King, C. Kreman, T. Kent

REWINDING A RIVER ...oooiiiieieeeeeeeeee ettt ettt e e ettt e e e e e s ettt e e e e esseesaaaeeeeeesesnnssaeeeeessnnnns 202
C. Chowdhury, K. McBurnie, A. Smith, V. Armayor, P. Parson

INDUSTRIAL AND METALLIC MINERALS MINE RECLAMATION IN MISSOURI.....ccccvvvvveeieenes 203
W.S. Zeaman, M. Morrison, G. Mobley, C. Priest, A. Harrison, L. Lehman, J. Gillman, D.
Enos, M. Mundell, C. Thiltgen

LEAD AND ZINC ORE PRODUCED FROM THE TRI-STATE MINING DISTRICT OF
OKLAHOMA, KANSAS AND MISSOURI .....oooiiiiiiieee ettt eate e e aee e e et e e seaaeeas 204
B. Holzbauer-Schweitzer

SALINITY MANAGEMENT STRATEGIES ........oooiiioeieeeeee et eeaee e enaee e 205
A. Wick

HIGH DESERT RECLAMATION IN WYOMING .......ccootiiiiiiiiieeeeeeeeeee ettt ee e seenaaeeeeeessenns 206
B. Teson

HOLLYWOOD TREATMENT PLANT ..ottt ettt eeeee e e e e e e eeeaaraeeeeeeeenns 207
E. Cavazza

COAL MINE RECLAMATION IN MONTANA . ...coo oottt ettt e e e ettt e e e e s eenaaaeeeeesssenannees 208

J. Calbrese

FRENCH GULCH RESTORATION PROJECT .......oooiiiiiiiiiiiiieieeiesienteseecec ettt 209
P. Marques



REPAIRING THE DAMAGE - PEAT BOG RECLAMATION
N. Humphries

Author Index





