
Journal of The American 

Society of Mining and 

Reclamation (JASMR) 

 

An Official Online Publication of the American Society of Mining and Reclamation 

ISSN Number 2328-8744 

Volume 7, Number 1, 2018 

  



Journal American Society of Mining and Reclamation, 2018 Vol.7, No.1 

ii 

 

Journal of the American Society of Mining 
and Reclamation 

The Journal of the American Society of Mining and Reclamation 

(JASMR) promotes the exchange of basic and applied solutions for the reclamation, 

restoration, and revitalization of landscapes impacted by the extraction of natural 

resources—including, but not limited to coal, minerals, gas, and oil.  Contributions 

reporting original research, case studies, field demonstrations, or policy dealing with 

some aspect of ecosystem reclamation are accepted from all disciplines for 

consideration by the editorial board.  

Contributions to JASMR 

The Journal of the American Society of Mining and Reclamation 

publishes contributions under the headings Research Papers, Case Studies, 

Demonstrations, Policy Papers and Review articles. All papers are peer reviewed.  

Manuscripts may be volunteered, invited, or coordinated as a symposium. 

Research Papers: Emphasis is given to the understanding of underlying processes 

rather than to monitoring.  Applying these principals to specific, replicated 

laboratory, glasshouse, and field problems dealing with reclamation are encouraged.  

These reports are grouped into the following ASMR defined groups: ecology, forestry 

and wildlife, geotechnical engineering, land use planning and design, international 

tailings reclamation, soils and overburden, and water management. 

Case Studies: Papers in this category report on reclamation activities over spatial or 

temporal scales.  Monitoring of the response of ecosystem components (water, soil, 

and vegetation) to innovative practices are the basis for these case study reports.   

Demonstration Studies:  Papers in this category report on reclamation activities 

that do not necessarily include projects where significant amounts of data are 

collected.  These may consist of largely photographic evidence of before and after 

some reclamation technique is applied.  These may be observations that practicing 

reclamationists have observed that have changed how they continued to enhance the 

process of returning disturbed landscapes to a more desirable condition.  

Policy or Review Papers: Submission of papers dealing with regulatory and 

procedural issues are welcome.  These papers emphasize changing approaches to the 

science and technology of landscape revitalization.  We strive to have them reviewed 

within 6 weeks. 

Other: Letters to the Editor are accepted, and Book Reviews may be invited by the 

Editor-in Chief. 

Printed copies:  Although this Journal is an online Journal, copies are available at 

the cost of printing with an ink-jet or color laser printer.  Contact 
asmr@twc.com for cost of current and back issues. 

Cover photo is curtesy of Dr. Amanda Schoonmaker with the Northern Alberta 

Institute of Technology showing the effect of cluster treatments with significantly 

greater aspen cover 

Manuscripts are submitted electronically to Dr. Richard Barnhisel at 
asmrjournal@twc.com or r.barnhisel@twc.com   

Style Guide for Authors:  Manuscript preparation guide is available at: 

http://www.asmr.us/Publications/Journal/Manuscript%20Guidelines%20Journal.pdf 
Which is preferred or 

https://www.soils.org/files/publications/style/chapter-01.pdf 

 

JASMR Editorial Board 

Dr. Robert Darmody 

Dr. Jeff Skousen 

Dr. Gerald Schuman 

Dr. George Vance 

Editor-in-Chief: 

Dr. Richard I. Barnhisel 

Associate Editors: 

Dr. Fred Brenner, Grove 
City College 

Dr. Suzette Burckhard 

S Dakota State University 

Dr. Jon Bryan Burley, 
Michigan State 
University 

Ms. Michele Coleman, NB 
Power 

Dr. Jeremy P Stovall, 
Stephen F. Austin State 
University 

Dr. Gwen Geidel, 
University of South 
Carolina 

Mr. Christopher Johnston 
Inter-Mountain Labs 

Dr. Louis McDonald, 
West Virginia University 

Mr. Dennis Neuman 

Dr. Gerald Schuman 

Dr. Thomas R. Wildeman 
Colorado School of Mines 

The Journal of the Society of 

Mining and Reclamation 

will be published quarterly 

online on the Society’s 

website: www.asmr.us  

Page charges are $10 

US/page for non-members, 

payable prior to placement 

in the web Journal. 

All manuscripts are peer 
reviewed.  Authors will be 
kept anonymous from the 
reviewers.  

mailto:asmr@twc.com
mailto:asmrjournal@twc.com
mailto:r.barnhisel@twc.com
http://www.asmr.us/Publications/Journal/Manuscript%20Guidelines%20Journal.pdf
https://www.soils.org/files/publications/style/chapter-01.pdf


Journal American Society of Mining and Reclamation, 2018 Vol.7, No.1 

iii 

Table of Contents 

Research Papers 

To open the papers, click on the pdf file below the author’s name. 

VALUING THE ENVIRONMENTAL BENEFITS FROM 

REFORESTATION ON RECLAIMED SURFACE MINES IN 

Xiaoshu Li2, Andrew Stainback, Chris Barton, and Jian Yang pp 1-29 

Click below for full paper.   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Li-KY.pdf 

DOI: http://doi.org/10.21000/JASMR18010001     

EFFECTS OF ALDERS (ALNUS SP.) USED FOR RECLAMATION OF 

LIGNITE COMBUSTION WASTES 

Marcin Pietrzykowski2, Bartłomiej Woś, Marcin Chodak, Katarzyna Sroka, Marek Pająk, Tomasz Wanic 

and Wojciech Krzaklewski pp 51-76 

Click below for full paper.   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Pietrzykowski-Poland.pdf  

DOI: http://doi.org/10.21000/JASMR18010030     

Case Studies

SPECIFIC CONDUCTANCE REDUCTION IN VALLEY FILL RUNOFF 

USING THE COST-EFFECTIVE SULFATE REMOVAL PROCESS 

Catherine V. Grey, Gregory D. Boardman, Jeffrey Parks, Zachary Kemak, and Kristin Gunther pp 56-76 

Click below for full paper.   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Grey-VA.pdf

DOI: http://doi.org/10.21000/JASMR18010056   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Li-KY.pdf
http://doi.org/10.21000/JASMR18010001
http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Pietrzykowski-Poland.pdf
http://doi.org/10.21000/JASMR18010030
http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Grey-VA.pdf
http://doi.org/10.21000/JASMR18010056


Journal American Society of Mining and Reclamation, 2018 Vol.7, No.1 

iv 

Demonstration Paper

DEVELOPING DIVERSE, EFFECTIVE, AND PERMANENT PLANT 

COMMUNITIES ON RECLAIMED SURFACE COAL MINES: 

RESTORING ECOSYSTEM FUNCTION 

Edward A. Vasquez2 and Roger L. Sheley pp 77-109 

Click below for full paper.   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Vasquez-CO.pdf

DOI: http://doi.org/10.21000/JASMR18010077 

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Vasquez-CO.pdf


Journal American Society of Mining and Reclamation, 2018 Vol.7, No.1 

v 

ABSTRACTS OF PAPERS 

RESEARCH PAPERS 

VALUING THE ENVIRONMENTAL BENEFITS FROM 

REFORESTATION ON RECLAIMED SURFACE MINES IN 

APPALACHIA1  

Xiaoshu Li2, Andrew Stainback, Chris Barton, and Jian Yang 

Abstract. Surface mining has impacted large portions of eastern Kentucky’s 

forestland and many of these areas are currently unmanaged.  The Appalachian 

Regional Reforestation Initiative (ARRI) was launched in 2004 as a means to 

promote forest reclamation.  This study evaluated four ecosystem services provided 

by reforestation on legacy reclaimed mine sites: carbon sequestration, water 

quantity and quality, wildlife biodiversity, and aesthetic and recreational value.  

Spatial analysis and benefit transfer methods were employed to evaluate the non-

market value from reforestation.  We classified the legacy lands in eastern 

Kentucky as barren, grassland, or shrub(scrub) land use and calculated the 

ecosystem benefits for each landscape type.  Compared with the reclamation cost, 

we find that under a 7% discount rate only land in riparian zones provided net 

benefits from reforestation.  The total ecosystem benefits provided by reforestation 

in these landscape positions were $1,449,690.  However, under a 3% discount rate 

with all the land reclaimed as forest in the study area, the total value of ecosystem 

services generated from these lands were $456,428,682.  The ecosystem service 

benefits from reforestation on reclaimed legacy lands depends on landscape type, 

the specific dynamics of ecosystem recovery, and demographics of populations 

nearby.  The results demonstrate the importance of synthesizing essential 

ecological and economic concepts in mining land reclamation planning. 

Additional Key Words: forest reclamation; ecosystem services; benefit transfer 
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and Natural Resources, University of Kentucky, Lexington, KY, 40546; and Jian Yang is an Assistant Professor, 

Department of Forestry and Natural Resources, University of Kentucky, Lexington, KY, 40546. 
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EFFECTS OF ALDERS (ALNUS SP.) USED FOR RECLAMATION OF 

LIGNITE COMBUSTION WASTES1

Marcin Pietrzykowski2, Bartłomiej Woś, Marcin Chodak, Katarzyna Sroka, Marek Pająk, 

Tomasz Wanic and Wojciech Krzaklewski 

Abstract. Combustion waste and fly ash disposal sites have unfavourable properties for 

revegetation.  Owing to its phytoameliorative ability different alder species have long been 

used in the reclamation of degraded sites, as N-fixing species and forecrop for introducing 

more demanding tree species in reforestation.  We present the growth parameters and 

effects of black alder (Alnus glutinosa), grey alder (A. incana), and green alder (A. viridis) 

on the physicochemical and biological properties of the technosols developed from the 

lignite combustion wastes disposal site in central Poland after 10 years of plant growth.  

The study plots were randomly arranged (72 m2 of each plot, four replications for variant) 

at 3 species × 2 different soil treatments: CCW+L (combustion waste with lignite 

amendment in planting hole) and CCW (pure combustion waste).  The obtained results 

indicate that soil treatment did not significantly influence the studied physicochemical soil 

parameters (pH, CEC, RESP, SOC, Ntot and macronutrients content) either in O horizon or 

in the mineral soil.  The effect of species on pH, Ntot and macronutrients content was evident 

in the O horizon but not in the mineral soil.  The better growth parameters were found for 

black alder than for grey alder.  The mean height was 3.9 and 6.3 m for grey and black 

alder, respectively.  Accumulation of litter layer (Ol) ranged from 2.9 to 3.6 Mg ha-1 (mega 

gram per hectare), and grey alder litter was characterized by the highest content of nutrients 

(N-P-K). Organic C content in the 0-5 cm mineral layer (A) increased to 38.06 and 47.80 

g kg-1 (gram per kilogram dry soil), respectively for green and black alder.  The highest N 

content in A layer was measured under black alder. Microbial respiration and biomass were 

significantly lower in the Ol layer under green alder than under two other alder species.  

However, in the mineral soil all three alder species stimulated microbialbiomass and 

activity similarly.  Because of the highest growth parameters of black alder and the highest 

litter production under canopy and N content in the soil we recommend this species for 

revegetation of combustion waste disposal site. 

Additional Key Words: Fly ash, revegetation, N-fixing, soil respiration

_______________________________ 

1  Paper presented at the 2018 National Meeting of the American Society of Mining and Reclamation, St. 

Louis, MO: The Gateway to Land Reclamation, June 3 - 7, 2018. Published by ASMR; 1305 

Weathervane Dr., Champaign, IL61821. 
2  Marcin Pietrzykowski, Professor, Department of Forest Ecology and Reclamation, Institute of Ecology 

and Silviculture, Faculty of Forestry, University of Agriculture in Krakow, Al. 29 Listopada 46, 31–425 

Krakow, Poland. 
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SPECIFIC CONDUCTANCE REDUCTION IN VALLEY FILL RUNOFF 

USING THE COST-EFFECTIVE SULFATE REMOVAL PROCESS1  

Catherine V. Grey2, Gregory D. Boardman, Jeffrey Parks, Zachary Kemak, and Kristin Gunther 

Abstract: In recent years, the specific conductance (SC) of Appalachian coal 

mining runoff waters has become a parameter of concern with the EPA due to its 

negative effect on aquatic life and water quality. In order to comply with the EPA 

guidance suggesting an effluent SC of 500 µS/cm, the Appalachian Research 

Initiative for Environmental Science (ARIES) Center at Virginia Tech requested 

that testing be conducted to determine the most effective technologies for reduction 

of SC. Runoff water was collected from two sites in southwestern Virginia and 

characterized to determine the source of SC.  The primary contributing ions were 

determined to be Na+, Mg2+, Ca2+, and SO4
2-.  Once characterized, the sample water 

was treated using a two-step precipitation method called the Cost-Effective Sulfate 

Removal (CESR) process.  Study results indicate that source water with an SC of 

1,500-2,500 µS/cm could be successfully reduced below the proposed EPA limit of 

500 µS/cm when the second step of the CESR process lasted 18 hours and the 

reagent dose was 1.25x the source water sulfate concentration.  The success of this 

process was due to its ability to remove more than 85% of the Ca, Mg, and SO4
2- 

from the water, which together accounted for more than 90% of ions in the source 

water.   

Additional Key Words: Electrical Conductivity, Appalachia, CESR 
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1 Paper submitted to JASMR for publication.
2 Catherine Grey is a master’s degree recipient, Gregory D. Boardman is a Professor Emeritus, 

Jeffrey Parks is a Research Scientist, Zachary E. Kemak is a master’s degree recipient, and 

Kristin Gunther is a bachelor’s degree recipient, Civil and Environmental Engineering 

Department, Virginia Tech, Blacksburg, VA 24061. 

Click below for full paper or the DOI.   

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Grey-VA.pdf

DOI: http://doi.org/10.21000/JASMR18010056   Pages 56-76 

http://www.asmr.us/Publications/Journal/Vol 7 Issue 1/Grey-VA.pdf
http://doi.org/10.21000/JASMR18010056


Journal American Society of Mining and Reclamation, 2018 Vol.7, No.1 

viii 

Demonstration Paper 

DEVELOPING DIVERSE, EFFECTIVE, AND PERMANENT PLANT 

COMMUNITIES ON RECLAIMED SURFACE COAL MINES: 

RESTORING ECOSYSTEM FUNCTION1  

Edward A. Vasquez2 and Roger L. Sheley 

Abstract. Surface coal mine disturbances affect vegetation, soil chemical/physical 

properties, bedrock, and landforms.  The scope of this article focuses on lands to be 

reclaimed back to rangelands (post-mine land use) similar to the pre-mine ecosystem in 

terms of plant composition/diversity, structure, and ecosystem function.  Reclamation 

programs that solely emphasize plant community composition and structure rather than 

effectively repairing disturbed or altered ecological processes ignores the foundation upon 

which the sustainability of reconstructed plant communities depends.  Reclamation success 

may be improved by addressing primary ecological processes driving ecosystem function 

as part of the reclamation process.  Altered primary processes require repair of the physical 

system in conjunction with adding seeds or plants.  Land-form design strategies, which are 

designed to capture, store, and release water effectively into re-constructed watersheds is 

the foundation of successfully reclaimed ecosystems.  Because plant functional groups can 

differ in their spatial and temporal acquisition of resources, improving functional diversity 

may be a method to more fully utilize soil nutrients in reclaimed soils and improve 

resilience to weed invasion.  Strategically combining species with different seed/seedling 

traits in seed mixtures can increase chances of achieving adequate plant establishment 

during revegetation.  Monitoring program design should be an integral part of the 

reclamation planning process, and indicators reflecting landscape-scale processes can be 

adapted to monitor reclamation project success.  Effective reclamation plans are process-

oriented, seek to initiate self-repair, and address landscape interactions.  The probability of 

achieving successful reclamation is enhanced by pursuing a broader goal of improving 

ecosystem vigor, organization and resilience utilizing novel assemblages of species that 

perform desired functions and produce a range of ecosystem goods and services.  

Reclaiming mined land requires realistic objectives that consider the ecological potential 

of the site, land-use goals, and socioeconomic constraints. 

Additional Key words: Restoration, Revegetation, Biodiversity, Plant Functional Groups, 

Geomorphic Reclamation 

________________________ 
1 Paper presented at the 2018 National Meeting of the American Society of Mining and Reclamation, St. 

Louis, MO The Gateway to Land Reclamation June 3 – 7, 2018. R. I. Barnhisel (Ed.) Published by 

ASMR, 1305 Weathervane, Champaign, IL 61821. 
2 Edward A. Vasquez, Ecologist, USDI – Office of Surface Mining Reclamation and Enforcement, 1999 

Broadway, Denver, CO 80202; and Roger L. Sheley, Ecologist, USDA-Agricultural Research Service, 

67826-A Highway 205, Burns, OR 97720 

Click below for full paper or the DOI.  
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