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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 afatural
resources including, but not limited to coal, minerals, gas, and oilContributions
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 Papersand 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 engineerirg, 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 ecosysten components(water,
soil, and vegetatior) 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 amants 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 enhee
the process of returning disturbed landscapes to a more desirable condition.

Policy or Review Papers: Submission of papers dealing with regulatory and
procedural issuesare welcome. These papers emphasize changing approaches to
the science andtechnology of landscape revitalization. We strive to have them
reviewed within 6 weeks.

Other: Letters to the Editor are acceptedand Book Reviews may be invited by the
Editor-in Chief.

Printed copies: Although this Journal is an online Journal, copiesre available at
the cost of printing with an ink-jet or color laser printer. Contact
asmr@twc.comfor cost of current and back issues.
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Manuscriptsare submitted electronically to Dr. Richard Barnhisel at
asmr@twec.comor r.barnhisel@twc.com

Style Guide for Authors: Manuscriptpreparation guide is available at:
http://www.asmr.us/Publications/Journal/Manuscript%20Guidelines%20Journal.pdf
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METALS IN SOIL AND AMERICAN CHESTNUT TISSUE IN EXPERIMENTAL
SOIL TREATMENTS PLOTS ON A COAL MINE RECLAIMED SITE *

JM. Baumah, R. Brishbin K. Giland, and ET. Cline

Abstract: The Appalachian Regional Reforestation Initiative outlines planting
methods tha include preparation of a deepoting zone for healthy tree
establshment (> .B m deep). Continued monitoring may show that-ggging

has pronounced effects in later years. However, litle is known about the
interactions ofreclamation methods, bed metals and micronutrients in soils on
reclaimed coal minesites This study examined soil samplasd plant tissuein
eightyearold pure AmericanGastanea dentajaand hybrid chestngt BC,F;, and
BC,F; (C. dentatax C. mollissima on a reclaimed coal mine sitecated in
Dresden, Ohiounder various treatments: I)ntreated control plots2) plots
plowed and disked to 30 cm depth, [@ts deepripped to 1 m depthand 4)
combination of ripped and plowed/disked Soil samples werecolected in
tripicate from all four treatments (n=3). Leaves were collected from a randomly
selected subset of 108 trees (n=9Flowers were collected from this subset (22
individuals), representing all treatments.Soil, leaves, and floral tissuevere
analyzed forsiver (Ag), aluminum (Al), arsenic (As), cadmium (Cd), copper
(Cu), manganese (Mn), lead (Pk®glenium (Se)and zinc (Zn)using inductively
coupled plasmanass spectrometry No difference were detectedvhen metal
concentrations insol, folage and floral tissuewere compared amongoll
preparationtreatmentsand chestnut tree typesSoil concentrations of Cu, Mn,
and Sewere detectedat higher levels than county averages. Differences were
noted when metal concentrations in soil wemmgared tochestnutleaves and
chestnut floral tissueP(< 0.05). Elements includingAs and Cd were detected in
soils but not found in tree tissue, indicatihg no potential transfer into the food
chain. However, Se and Cu concentrations in chestnuil fissue were
significantly higher when compared to folagé € 0.004 and < 0.0001), which
merits monitoring focused on metal concentrations in developing chestnut seeds.

! Poster presented at the 2016 National Meeting of the American Society of Mining and
Reclamation, Spokane, WReclaiming the Westlune 49, 2016. Publshed by ASMR; 1305
Weathervane Dr., Champaign, IL 61821.

2 Jenise M. Bauman, Professor, Huxley Collegethef Environment, Western Washington University,
Poulsbo, WA, 98370Ryan Brisbin, Student, University of Washington, Tacoma, WA, 984@zh
Gilland, Professor, University of Wiscons#tout, Menomonie, WI 54751; anH#rica T. Cline,
Professor, Universitpf Washington, Tacoma, WA, 98402
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VEGETATIVE COMMUNITY DEVELOPMENT OVER 30 YEARS
WITHIN MIXED PINE-HARDWOOD MINE RECLAMATION SITES IN
EAST TEXAS

Christy L. Christiah, Brian P. Oswald, Hans M. Wiliams, and Kenneth W. Farrish

Abstract. The practice of mine reclamation aims to balance the energy needs of
society with proactive environmental restoration of degraded land, andelong
studies of vegetative community development on reclaimed mine land have been
invaluable in developing effective reclamation practices. This study investigated
vegetative community characteristics (composition, richness, species importance)
over a 30year time frame in planted mixed pieardwood areas on reclaimed
surface coal mine land in East Texas, United States. Reclaimed sttes were
compared vegetatively to unmined reference forests. A chronological pattern was
shown for reclaimed community developihen both understory and overstory
strata. Understory community development exhibited natural patterns, whie the
overstory community varied with different groups of planted species. The older
reclaimed sites were most simiar to unmined reference. sit&ssimiarities
between mined and unmined communities were also apparent; for example, the
woody vine community of reference sites was much more substantial in midstory
and overstory strata as compared to reclaimed sites. Overall, this study provided
baseline ecological information about these plant communities that may assist
land managers and researchers in furthering their development of reclamation
techniques and attainment of reclamation goals.

Additional Key Words: compostition, importance, ligeit coal, microtopography, richness,
surface mining, succession, widlife habitat

! Christy L. Christian is a Master of Science Degree Recipient in Environmental Science, Brian
P. Oswald is a Professor, Hans M. Wiliams is a Profesand Kenneth W. Farrish is a
Professor, Diision of Environmental Sciencérthur Temple Colege of Forestry and
Agriculture, Stephen F. Austin State University, Nacogdoches, TX 75962.
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SALIX SPP. AS A BIOMASS CROP: INVESTIGATING ITS
POTENTIAL ON MINED LANDS AND THE USE OF BIOCHAR AS A
SOIL AMENDMENT!

H.A. Noberf, D.W. McGil, S.T. Grushecky, J.G. Skousen, and J.L Schuler

Abstract: Rising energy demands and costs have increased the need to develop
alternate sources and markets. Biomass plantations are proposed as part of the
renewable energy solution. In West Virginia, over 50,000 acres of previously
mined and reclaimed land are tshie for cultivation with bioenergy crops,
including woody plants. The feasibiity of growing shrub wiloBa(ix spp.) for

the dual purpose of restoraton and biomass crop production was assessed on
reclaimed surface mines and fallow agricuttural landWiest Virginia. Replicated

field trials were establshed and monitored over one growing season at four sites
throughout the state. Within the field trials, biochar was tested as a soil
amendment to mitigate soil quality issues associated with mine sdisfatow
agricutural land. To characterizBalix spp. potential as a feedstock, proximate
analysis, ultimate analysis, and heating value were measured. Wood properties for
oneyearold material were compared with the specifications required for woody
biomass combustion or ethanol production. Relative to these specifications, ash
content was slightly higher (2.7% vs. 1.0%) as was nitrogen (0.98% vs. 0.35%),
whereas volatle matter was lower (79.8% vs. 82.0%). Based on these standards,
Salix spp. grown on m@aimed surface mines or fallow agricultural sites appears
to be a suitable biomass feedstock for combustion and biofuel production. Biochar
improved growth 80.7% and vyeld 72.4% compared to-ammended plots.
Improved growth and yield in biochamended pts in the first year of growth

gave wilow saplngs a competitive advantage over weeds. Additonally, biochar
has shown longerm positive impacts in field studies, and improved growth and
yield during the first year may prove to give higher yields @ ltdmg term.

Additional Key Words: mine reclamation, shrub wilow, SRWC

! This paper was presented as a popwmper at the 2016 National Meeting of the American
Society of Mining and Reclamation, Spokane, VR&claiming theWestJune 49, 2016. R.I.
Barnhisel (Ed.) Published by ASMR, 1305 Weathervane Drive, Champaign, IL 61821.

2 Heather A. Nobert graduated from West Virginia University, Morgantown, WV 26505 with a
Master of Science in Forestry in December 2015; Dave McGil is a Forest Resources Professor
and Extension Specialist at West Virginia University; Shawn Grushecky iseseaRth
Associate and Assistant Director of the Appalachian Hardwood Center in Morgantown, WV,
Jeffrey Skousen is a Professor of Soil Science and Land Reclamation Extension Specialist at
West Virginia University; and Jamie Schuler is an Assistant Profasfs&ilviculture at West
Virginia University.
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NATURAL PROCESSES FOR THE RESTORATION OF DRASTICALLY
DISTURBED SITES!

David F. Polstéer

Abstract. Natural processes have been revegetating naturally disturbed sites (landslides,
volcanic explosions, earthquakes, etc.) since the advent of terrestrial vegetation about 400
milion years ago. Understanding the way these natural processes operates @ovide
framework for the design of restoration programs for anthropogenic disturbances (mines,
industrial disturbances, etc.). The first step in the design of a natural process based
restoration program is to identify what it is that is delaying the natecaivery from
occurring (fiters). Common abiotic stressors (fiters) are adverse texture, nutrient status,
adverse chemical properties, soil temperature extremes, compaction, adverssitenicro
conditions, and excessive erosion. Biotic fitters includerbiwory, competition,
propagule availability, phytotoxic exudates, faciitation, and adverse species interactions.
Once the fiters that are preventing recovery are identified and addressed, the natural
processes wil operate to restore the site. Carst be taken not to solve one problem by
creating another. Traditional grass and legume seeding has been used to control erosion
on many reclamation sites. However, the seeded cover has been found to restrict the
growth of woody species so if a forestibat the restoration program is directed at, then
seeding with grasses and legumes may be inconsistent with desired results. Making sites
rough and loose can address a number of fiters (compaction, excess erosion, lack of
micro-sites, soil temperaturexeeemes) and costs about a third of the cost of traditional
hydroseeding. In many cases, there are ample seed sources nearby and making a mine
site rough and loose with the application of large woody debris at a rate of*A@0 m
(determined from studiesn Northern Alberta) can initiate the recovery process.
Pioneering species often have effective seed dispersal mechanisms so creating the right
habitat can result in the establishment of the pioneering species that are adapted to the
local conditions. Ractices such as making sites rough and loose (like trees in a forest
turning up the soil) and scattering large woody debris on the area can initiate recovery on
drastically disturbed sites.

By creating conditions (rough and loose with woody debris) thaiefoinvasion by
pioneering species as well as controling erosion means that generally the need for
seeding or planting is eliminated. Large buldozers can be used to reslope waste dumps.
The incorporation of wrap around dumps in mine design reducesottieof resloping.

Large excavators can be used to make the resloped waste dumps rough and loose and to
scatter the woody debris. Using natural recovery processes reduces the costs associated
with traditional restoration of large disturbances.

' This paper was presenteat the 2016 National Meeting of the American Society of Mining and Reclamation,
Spokane, WAReclaiming the Wesfune 49, 2016. R.Il. Barnhisel (Ed.) Published by ASMR, 1305 Weathervane
Drive, Champaign, IL 61821.

2 David Polster, M.Sc., R.P.Bio. is a restoration ecologist with Polster Environmental Services Ltd., 6015 Mary
Street, Duncan, BC, VOL 2G5 CANADA.
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