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Abstract

The Athabasca oil sands region in northern Alberta is home to one of the largest bitumen
deposits in the world. Oil sands are mostly recovered via surface mining and the oil
extraction is achieved with hot caustic water and diluents, a process that produces liquid
tailings waste (CEC 2020, Schramm et al. 2000). It is estimated that 1 m® of bitumen
produces around 4 m? of tailings, which are contained in large tailings ponds (Mikula et
al. 1996). End-pit lakes are a potential strategy to reclaim mining pits created by oil sands
mining. They may be formed by filling a mined-out pit with tailings and then capping it
with a layer of fresh water. With time, tailings undergo a dewatering process in which they
become denser and release water to the cap water (Charette etal. 2012).

Base Mine Lake (BML) is the first full-scale demonstration end-pit lake in the Canadian
oil sands industry. This former tailings pond was initially capped in 2012 with a 5 m layer
of freshwater to allow for consolidation of the tailings and the stimulation of aerobic
microbial communities to biodegrade the organic pollutants. Since its establishment, BML
has been extensively monitored to assess the improvement in water quality.

The present research focused on determining how the eukaryotic and bacterial
communities in BML compare to those in local freshwater bodies and active tailings
ponds. Eleven reference sites, including freshwater reservoirs, natural lakes, and 9- to
14-year-old excavated pits filled with water, also known as borrow pits, were sampled
along with 5 active tailings ponds and BML during the summer of 2022. Microbial
communities were assessed via next-generation sequencing of PCR amplicons of the
16S rRNA gene for bacteria and the 18S rRNA gene for eukaryotes.

Alpha-diversity analysis of the eukaryotic communities showed that BML has greater
species richness and evenness than active tailings ponds, but lower than freshwater
systems. The bacterial community in both BML and active tailings ponds is dominated by
Proteobacteria, but the relative abundance of Actinobacteriota is similar between BML
and freshwater. Beta-diversity analysis revealed that eukaryotic and bacterial
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communities in BML cluster distinctly from both the freshwater controls and active tailings
ponds, however, the composition of the eukaryotic community shows some overlap with
certain freshwater systems (Fig. 1). The results of this research suggest that, 10 years
after its formation, the microbial communities in BML are intermediate between an active
tailings pond and a freshwater lake.

Keywords

bacterial community, eukaryotic community, alpha diversity, beta diversity

Presenting author

Montserrat Villegas Torres

Presented at

Poster presentation at ISEB-ISSM 2023

Conflicts of interest

The authors have declared that no competing interests exist.

References

. CEC (2020) Alberta Tailings Ponds Il. Factual Record regarding Submission
SEM-17-001. Commission for Environmental Cooperation. URL: http://www.cec.org/
publications/alberta-tailings-ponds-ii-factual-record/

. Charette T, Castendyk D, Hrynyshyn J, Kupper A, McKenna G, Mooder B (2012) End Pit
Lakes Guidance Document. Cumulative Environmental Management Association.

. Mikula RJ, Kasperski KL, Burns RD, MacKinnon MD (1996) Nature and fate of oil sands
fine tailings. Suspensions: Fundamentals and Applications in the Petroleum Industry
677-723. https://doi.org/10.1021/ba-1996-0251.ch014

. Schramm L, Stasiuk E, MacKinnon M (2000) Surfactants in Athabasca Oil Sands Slurry
Conditioning, Flotation Recovery, and Tailings Processes. Surfactants: Fundamentals
and Applications in the Petroleum Industry365-430. https://doi.org/10.1017/
cbo09780511524844.011



http://www.cec.org/publications/alberta-tailings-ponds-ii-factual-record/
http://www.cec.org/publications/alberta-tailings-ponds-ii-factual-record/
https://doi.org/10.1021/ba-1996-0251.ch014
https://doi.org/10.1017/cbo9780511524844.011
https://doi.org/10.1017/cbo9780511524844.011

1.5
n ]
1.0 oo 10 —
(XY ~ 0.5 o
% A 8 A Freshwater
S 05144 S 0.0 ® Tailings
= I8 A s e
Ay A =V.
0.0
4 4 . 104 ®
’ 1.0 .4*...._ )
10 12 3 q10 i g &
NMDSI1 NMDS1
Figure 1.

Nonmetric multidimensional scaling analysis of bacterial (left) and eukaryotic (right)
communities in BML (circles), freshwater systems (triangles), and active tailings ponds
(squares) from the summer of 2022.


https://arpha.pensoft.net/zoomed_fig/9901188
https://arpha.pensoft.net/zoomed_fig/9901188
https://arpha.pensoft.net/zoomed_fig/9901188
https://doi.org/10.3897/aca.6.e108146.figure1
https://doi.org/10.3897/aca.6.e108146.figure1
https://doi.org/10.3897/aca.6.e108146.figure1

	Abstract
	Keywords
	Presenting author
	Presented at
	Conflicts of interest
	References

