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ABSTRACTS OF PAPERS
CASE STUDIES

The Selection and Operation of Earth Moving Equipment for the
Rehabilitation of Functional Soil Profiles: An updating of the UK guidance!

R. N. Humphries?, P. Close, and R. J. Smallshaw

Abstract: Soil conservation and replacement can be key factors in the sustainable
use of land following mineral extraction. The earth-moving equipment and the
methodology used can determine the character and functioning of the rehabilitated
soil ecosystem. Practical guidance for the handling of soils by different earth-
moving machines was published by the UK’s Ministry of Agriculture, Fisheries
and Food in 2000. It was in a form which could be understood and used by
professionals and machine operators alike and has been widely used across the
minerals industry for almost twenty years. Since its publication, there have been
significant changes in the availability of machines, health and safety considerations,
and alternative practice. As a prelude to the updating of the Guidance, to be
published in early 2019, this paper considers the influence that current safe
operation practice, equipment capability and planning policy might have on the
choice of earth-moving equipment and methodology.

Additional Key Words: excavator, bulldozer, dump-truck, safe working, equipment capability,
planning policy

1 Oral paper presented at the 2018 National Meeting of the American Society of Mining and
Reclamation, St Louis, MO: The Gateway to Land Reclamation, June 2 — 7, 2018. Published
by ASMR, 1305 Weathervane Dr, Champaign, IL 61821.

2 R. Neil Humphries, Blakemere Consultants Ltd, Dorchester DT1 3RZ, UK; Peter Close,
Government Advice Team, Natural England, Newcastle upon Tyne NE4 7YH; R Julian
Smallshaw, Education Officer, Institute of Quarrying, Nottingham NG9 6RZ, UK.

Click below for full paper or the DOI.
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SELENIUM, URANIUM, AND NITRATE: TREATMENT OF
TROUBLESOME CONTAMINANTS IN MINING WASTEWATERS - EBR
CASE STUDIES?

A. Ola Opara,? Jack Adams, Jane Fudyma, and John Bowden

Abstract: Selenium (Se), uranium (U), and nitrate (NOz) are widespread in many North
American mining environments and related industrial waters. These contaminants are often
particularly difficult or expensive to remove using conventional water treatment methods,
such as chemical coagulation/precipitation, reverse osmosis filtration, ion exchange, etc.
Treatment system capital and operating expenses combined with additional costs of sludge
or concentrate stream disposal, are driving research and application of biotreatment
methods for removal of these contaminants from mining and industrial wastewaters.

This paper discusses application of the Electro-Biochemical Reactor (EBR) technology for
Se, U, and NOs3 bio-reduction and removal from mining wastewaters. Three case studies
are presented, based on laboratory bench- and on-site pilot-scale trials with significantly
different mining waters (flotation-influenced base metals mine water, leach solution from
a gold mine, and coal mine seepage water), each contaminated with varying concentrations
of Se, U, and NOs. Average concentrations of these contaminants were 2,712 pug L' Se,
2.0 pg LU, and 1.53 mg L' NOs-N (Site A); 2.9 ug L' Se, 92.5 ug L' U, and 189 mg L
''NO;-N (Site B); and 105 ug L' Se, 18.4 ug L' U, and 50 mg L' NOs-N (Site C). The
EBR technology was demonstrated on all three sites to treat the waters to <0.5 —3.2 ug L
'Se, <0.1 - 0.8 ug L' U, and <0.02 — <2 mg L' NOs-N.

The high combined Se, U, and NO; removal efficiency achieved with EBR treatment, at
both laboratory and field scale, has positive implications for future treatment system design
at many sites. The EBR process would be applicable and beneficial at sites facing the
challenge of mixed contaminant treatment to low discharge standards, simplifying the
treatment train to one primary process, and eliminating the need for sludge or concentrate
stream treatment/disposal.

Additional Key Words: bio-treatment, electro-biochemical reactor

! Paper presented at the 2018 National Meeting of the American Society of Mining and
Reclamation, St Louis, MO: The Gateway to Land Reclamation, June 2 — 7, 2018. Published by
ASMR, 1305 Weathervane Dr, Champaign, IL 61821.

2 Ola Opara, Ph.D., is the Vice President of Inotec, Salt Lake City, UT 84119 and Assistant
Adjunct Professor at University of Utah, Department of Geography, Salt Lake City, UT 84112;
Jack Adams, Ph.D., is the President of Inotec, Salt Lake City, UT 84119; Jane Fudyma is the
Laboratory Manager at Inotec, Salt Lake City, UT 84119; John Bowden is the Pilot Systems
Operator at Inotec, Salt Lake City, UT 84119

Click below for full paper or the DOI.

http://www.asmr.us/Publications/Journal/\VVol 7 Issue 2/Opara-UT.pdf

DOI: http://dx.doi.org/10.21000/JASMR18020019
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FLIGHT 93 NATIONAL MEMORIAL REFORESTATION PROJECT: SURVIVAL AND
GROWTH OF NATIVE WOODY PLANTS ESTABLISHED ON RECLAIMED MINELAND?

M.C. Tyree?, J.L. Larkin, S.D. Eggerud, P.N. Angel, M.E. French, and C.D. Barton

Abstract. The Flight 93 National Memorial is located in Somerset Co., near Shanksville,
PA. The site was surfaced mined and much of the 890 ha of reclaimed land was re-
contoured and seeded in the mid 1990’s. Starting in the spring 2012, the National Park
Service, Office of Surface Mining Reclamation and Enforcement, and others have worked
to reforest sections of the total area using native woody trees and shrubs. Each spring for
the past six years (2012-17) over 500 volunteers planted a new section, which we have
defined as a “Phase,” of the National Memorial. The Flight 93 National Memorial
Reforestation Project was established to evaluate reforestation success and provide data to
drive future management decisions. Specifically, this work aims to: O1) Determine
abundance and percent stocking for each of the 34 native, woody species planted across
the six Phases; 02) evaluate growth of woody plants; and O3) describe level of competing
vegetation across each phase. Two hundred and sixteen permanent, fixed radius plots were
established randomly throughout the six planting phases with the goal to maintain a
minimum target sampling intensity of 10%. Percent stocking, growth, and deer browse
data were collected for all planted trees and shrubs within the sampling plots. Competition
data was collected using 1 m? rectangular sub-plots nested within whole-plot. Of the
102,393 trees and shrubs (1,792 trees ha) planted at The Flight 93 National Memorial we
sampled a total of 8,673 individual trees and shrubs. Total percent stocking across all six
planting Phases was 74.5% ranging from 40-121% within individual Phases, with natural
regeneration driving stocking levels above 100% in one of the planting phases. Greatest
plant growth was observed in the conifer species with white pine and pitch pine driving
this pattern. Among the deciduous trees we observed the greatest growth among the early
successional species such as quaking aspen and black locust. Overall, 88% of all plants
showed no sign of deer browse, however, this rate is expected to increase as the plants
emerge above the competing vegetation. Competing vegetation across all six planting
phases was dominated by grasses, sedges, and herbaceous dicots and constitutes the largest
limitation to woody plant establishment.

Additional Key Words: competing vegetation, deer browse, surface-mine
reclamation

! Paper presented at 2017 American Society of Mining and Reclamation and Appalachian Regional Reforestation
Initiative (ARRI) Joint Conference. Morgantown, WV. April 10, 2017.

2 Michael Tyree is an Assistant Professor, Department of Biology, Indiana University of Pennsylvania, Indiana, PA
15705; Jeffrey Larkin is a Professor, Department of Biology; Scott Eggerud and Patrick Angel are with the Office of
Surface Mining Reclamation and Enforcement; USDI; Michael French with Green Forests Work; and Christopher
Barton is a Professor, Watershed Management, University of Kentucky, Lexington, KY 40506.

Click below for full paper or the DOI.

http://www.asmr.us/Publications/Journal/\VVol 7 Issue 2/Tyree-PA.pdf

DOI: http://dx.doi.org/10.21000/JASMR 18020035
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Demonstration Paper

CONCEPTUAL MODEL FOR HYDROLOGY-BASED GEOMORPHIC
EVAPOTRANSPIRATION COVERS FOR RECLAMATION OF MINE LAND!

Z. F. Zhang? N. Bugosh, T. Tesfa, M. J. McDonald, and J. A. Kretzmann

Abstract: Currently, there are about half a million abandoned mine sites in the U.S. and
an estimated 15,000 in New Mexico alone. Surface mining imposes severe ecological
effects on the land because it not only alters the vegetation, soils, bedrock, and landforms,
but also changes the surface hydrology, groundwater, and flow paths that ultimately result
in degraded ecology and water quality. Two relatively new methodologies, fluvial
geomorphic landform design and evapotranspiration (ET) waste covers, offer solutions to
reclaim these sites for long-term, maintenance-free reclamation. GeoFluv™ is a specific
geomorphic grading design method that uses natural analogues for post-mining landscapes
and uses design input values taken from stable natural landscapes to make a reclamation
design that provides hydrological function, supports ecosystem integrity, and is cost-
effective, sustainable, and more visually attractive. It has documented ability to produce
surface runoff water quality at least equal to adjacent undisturbed lands and has been used
for disturbed lands, including active and abandoned mine sites. Surface ET covers have
been used to manage the subsurface hydrology above landfills, waste sites, and mine lands.
ET covers protect the underlying materials against erosion, provide a medium for
vegetation growth, store precipitation within the cover, and release the stored water into
atmosphere so that the infiltration of precipitation is minimized. A conceptual design study
is carried out based on an actual, typical abandoned mine site near Raton, New Mexico, to
which common problem conditions at abandoned mine sites are assumed. The purpose of
this study is to present the concept that covers can be designed by integrating two
remediation technologies (geomorphic grading and ET cover) as a geomorphic ET (GET)
cover to improve performance. The overall shape of the GET cover can mimic the natural
topography of the surrounding area, while the thickness and layering of the cover can be
optimized for best vegetation growth and infiltration control. The application of GET
cover technology on mine land is expected to substantially improve the reclamation effects
by coupling the benefits of the geomorphic cover (drainage reduction, runoff management,
vegetation diversity) with the benefits of ET covers (vegetation growth and sustainability,
percolation reduction, protection of surface and groundwater).

Additional Key Words: Tailings; Geotechnical; Water Management; Vegetation

1-Oral paper presented at the 2018 National Meeting of the American Society of Mining and Reclamation,
St Louis, MO: The Gateway to Land Reclamation. June 2-7, 2018. Published by ASMR, 1305
Weathervane Dr. Champaign, IL 61821.

2 Fred Zhang, Environment Engineer; Teklu Tesfa, Scientist; Energy and Environment Directorate, Pacific
Northwest National Laboratory, Richland, WA 99352. Nicholas Bugosh, GeoFluv, Inc., Parma, Ohio
44134. Meghan J. McDonald, John A. Kretzmann, New Mexico Abandoned Mine Land Program, Energy
Minerals & Natural Resources Department, Mining & Minerals Division, 1220 South St. Francis Drive,
Santa Fe, NM 87505.

Click below for full paper or the DOI.

http://www.asmr.us/Publications/Journal/\VVol 7 Issue 2/Zhang-WA..pdf

DOI: http://dx.doi.org/10.21000/JASMR18020061
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metal and inorganic removal biotechnologies for the mining industry in North and South America.
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technology assessments, feasibility evaluations, and has multiple patents in environmental
biotechnology and water treatment areas. Professional experience covers expert witness on
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and Enforcement (OSMRE), United States Department of |
Interior, in London, Kentucky since the implementation of the
Surface Mining Control and Reclamation Act (SMCRA) in
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operations for OSMRE in the coal fields of Kentucky until he
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John Bowden is Pilot Systems Operator at Inotec. John plays a
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and construction, to system commissioning, operation, and
troubleshooting. John assists in the design and installation
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Once deployed, John is skilled at managing field work,
performing all aspects of system operation, sampling, monitoring
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Cleveland OH and is the Technical Director for Carlson Software
and the inventor of a new approach to land grading that returns
disturbed lands to natural function and appearance that is known
as GeoFluv™. In 2009, he formed the company GeoFluv to
provide training, coaching, and consulting services in this
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