minerals

Editorial

Editorial for Special Issue “Environmental Geochemistry in the
Mining Environment”

Benoit Plante 1*©, Thomas Pabst 2-3

check for
updates

Citation: Plante, B.; Pabst, T.; Wilson,
D. Editorial for Special Issue
“Environmental Geochemistry in the
Mining Environment”. Minerals 2023,
13,112. https:/ /doi.org/10.3390/
min13010112

Received: 23 December 2022
Accepted: 6 January 2023
Published: 11 January 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and David Wilson 4

Research Institute on Mines and the Environment (RIME),

Université du Québec en Abitibi-Témiscamingue (UQAT), Rouyn-Noranda, QC J9X 5E4, Canada
Department of Civil, Geological and Mining Engineering, Polytechnique Montréal,

Montréal, QC H3T 1J4, Canada

3 Research Institute on Mines and the Environment (RIME), Montréal, QC H3T 1J4, Canada

Department of Earth and Environmental Sciences, University of Waterloo, Waterloo, ON N2L 3G1, Canada
*  Correspondence: benoit.plante@uqat.ca

The demand for minerals has never been so high and is expected to increase in the
coming decades. The extraction of base and critical minerals is key to the development of
new technologies for ecological and energy transitions; however, as the number and the
size of mines increase globally, so does the quantity of wastes produced. Despite many
waste management and characterization advancements over recent decades, the mineral
extraction sector is continuously facing new challenges associated with environmental
biogeochemistry in the mining environment, from the forecasting of water quality as early
as possible in the mine life cycle through to mine site reclamation/closure, water treatment,
and long-term monitoring. Thankfully, researchers and experts from around the world
focus on finding solutions to these problems and promoting a more responsible develop-
ment of mineral resources. The myriad challenges faced by the mineral extraction industry
are reflected in the broad range of papers included in this Special Issue. This Special Issue
features some of the most recent and innovative approaches and new perspectives with
practical applications related to the environmental geochemistry in the mining environ-
ment, including but not limited to: (bio)geochemical aspects of mine site reclamation,
water quality forecasting, the effects of Arctic conditions on the biogeochemistry of mine
wastes and mine water, emerging contaminants in mine water, geochemical modelling,
and the microbial geochemistry of mining wastes. The featured papers include multiple
perspectives and methodological approaches, from laboratory to field work and advanced
numerical simulations. This Special Issue also presents case studies from various parts of
the world, including North America [1-4], Asia [5-7], Africa [8] and Europe [9-11].

Some of the papers propose innovative approaches for the reclamation of mine waste
management facilities. Specifically, Qureshi et al. demonstrate the promising use of
desulphurized tailings in insulation covers with capillary barrier effects (ICCBE) in cold
climates [2]. Dublet-Adli et al. showed that it is possible to valorize partially oxidized
tailings in a cover system to reclaim an acid-generating mine site, but more work remains
necessary to reach the water quality requirements after reclamation [9].

The advantages of numerical simulations in mine waste management are also ad-
dressed in this Special Issue. For instance, Yi et al. successfully captured the complex
thermo-hydrological and geochemical processes occurring in a covered waste rock pile
in Northern Canada by using reactive transport modelling [3]. Their study revealed the
importance of thermo-hydrological properties when designing engineered cover systems in
such regions. The effect of backfilling in underground mines on the improvement of pH and
total iron concentration was studied using numerical simulations by Yamaguchi et al. [5].
Additionally, Toubri et al. demonstrated that the integration of numerical modelling and
predictive kinetic testing during the development stages of mine projects can be highly
relevant and facilitate proactive mine waste management [1].
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This Special Issue also features papers that provide new insights regarding the en-
vironmental geochemistry of mine wastes. Nystrom et al. demonstrated the relevance
of performing extensive geochemical and mineralogical characterizations to describe the
occurrence and release potential of trace elements from waste rocks [10]. Karlsson et al.
adapted the commonly used hydrogen peroxide—-ammonium citrate extraction method
from ore exploration practices to the characterization of mine waste rocks, and demon-
strated that it can be efficient in the evaluation of the risks of sulphide-related element
mobilities from waste rock material during the preliminary phase of a mining project [11].
Nishimoto et al. proposed using chemical and isotopic characterizations to discriminate
the source and impacts of acid mine drainage from a closed mine on the surrounding
groundwater [6].

Other papers studied the biodiversity and potential bioavailability of metals in reveg-
etated mine areas, and the related aquatic ecological risks. Nguyen Quoc et al. studied
the effect of commercially available amendments on the immobilization of arsenic, copper,
and zinc in soils impacted by mining activities [7]. They also assessed the effect of these
amendments on microbial communities and the potential uptake of arsenic, copper, and
zinc from plant growth. Craw and Rufaut demonstrated that biodiversity can be enhanced
during the rehabilitation of closed mine sites by subdividing the area into geoecological
zones and by selecting or encouraging plant species tolerant to the local geochemical con-
ditions [12]. Ouma et al. conducted an extensive review of the aquatic ecological risk of
metal pollution associated with degraded mining landscapes of the river basins of Southern
Africa [8]. In their paper, they discuss the approaches to assessing the ecological risks,
inherent challenges, and potential for developing a much-needed integrated ecological risk
assessment protocol for aquatic systems in the region.

Finally, the geochemical stability of reclaimed oil sands tailings was discussed by
Cossey et al. [4]. They reviewed the geochemical mechanisms and identified the key
considerations and knowledge gaps about the long-term geochemical stability of tailing
landforms. They also discussed the biogeochemical implications of various treatment
methods such as flocculant and coagulant addition.

These original research articles and review papers should be of the uppermost interest
to all researchers and practitioners dealing with geochemistry in the mining environment.

A final word before you go about your reading. We would first like to thank all
the authors who submitted their papers to this Special Issue, without whom it would
not have been possible. Thank you also to the reviewers who greatly contributed to the
improvements of the manuscripts” quality. Finally, a very special thank you to the Minerals
editors who helped us with the publication process.

We wish you interesting reading!
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References

1. Toubri, Y,; Vermette, D.; Demers, I.; Beier, N.; Benzaazoua, M. Incorporating Kinetic Modeling in the Development Stages of Hard
Rock Mine Projects. Minerals 2021, 11, 1306. [CrossRef]

2. Qureshi, A.; Bussiere, B.; Benzaazoua, M.; Lessard, F.; Boulanger-Martel, V. Geochemical Assessment of Desulphurized Tailings
as Cover Material in Cold Climates. Minerals 2021, 11, 280. [CrossRef]

3. Yi, X.; Su, D.; Bussiere, B.; Mayer, K. Thermal-Hydrological-Chemical Modeling of a Covered Waste Rock Pile in a Permafrost
Region. Minerals 2021, 11, 565. [CrossRef]

4. Cossey, H.; Batycky, A.; Kaminsky, H.; Ulrich, A. Geochemical Stability of Oil Sands Tailings in Mine Closure Landforms. Minerals
2021, 11, 830. [CrossRef]

5. Yamaguchi, K.; Tomiyama, S.; Igarashi, T.; Yamagata, S.; Ebato, M.; Sakoda, M. Improvement in pH and Total Iron Concentration
of Acid Mine Drainage after Backfilling: A Case Study of an Underground Abandoned Mine in Japan. Minerals 2021, 11, 1297.
[CrossRef]

6. Nishimoto, N.; Yamamoto, Y.; Yamagata, S.; Igarashi, T.; Tomiyama, S. Acid Mine Drainage Sources and Impact on Groundwater

at the Osarizawa Mine, Japan. Minerals 2021, 11, 998. [CrossRef]


http://doi.org/10.3390/min11121306
http://doi.org/10.3390/min11030280
http://doi.org/10.3390/min11060565
http://doi.org/10.3390/min11080830
http://doi.org/10.3390/min11111297
http://doi.org/10.3390/min11090998

Minerals 2023, 13,112 30f3

10.

11.

12.

Nguyen Quoc, T.; Nejad, Z.; Jung, M. Effect of Commercial Amendments on Immobilization of Arsenic, Copper, and Zinc in
Contaminated Soil: Comprehensive Assessing to Plant Uptake Combined with a Microbial Community Approach. Minerals 2021,
11, 1143. [CrossRef]

Ouma, K,; Shane, A.; Syampungani, S. Aquatic Ecological Risk of Heavy-Metal Pollution Associated with Degraded Mining
Landscapes of the Southern Africa River Basins: A Review. Minerals 2022, 12, 225. [CrossRef]

Dublet-Adli, G.; Pabst, T.; Okkenhaug, G.; Setre, C.; Varheim, A.; Tvedten, M.; Gelena, S.; Smebye, A.; Kvennds, M.; Breedveld, G.
Valorisation of Partially Oxidized Tailings in a Cover System to Reclaim an Old Acid Generating Mine Site. Minerals 2021, 11, 987.
[CrossRef]

Nystrom, E.; Thomas, H.; Wanhainen, C.; Alakangas, L. Occurrence and Release of Trace Elements in Pyrite-Rich Waste Rock.
Minerals 2021, 11, 495. [CrossRef]

Karlsson, T.; Rdisanen, M.; Myohénen, T.; Alakangas, L.; Lehtonen, M.; Kauppila, P. Hydrogen Peroxide Ammonium Citrate
Extraction: Mineral Decomposition and Preliminary Waste Rock Characterization. Minerals 2021, 11, 706. [CrossRef]

Craw, D.; Rufaut, C. Geoecological Zonation of Revegetation Enhances Biodiversity at Historic Mine Sites, Southern New Zealand.
Minerals 2021, 11, 181. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.3390/min11101143
http://doi.org/10.3390/min12020225
http://doi.org/10.3390/min11090987
http://doi.org/10.3390/min11050495
http://doi.org/10.3390/min11070706
http://doi.org/10.3390/min11020181

	References

