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TAILINGS MANAGEMENT, CLOSURE, AND RECLAMATION

Tailings management
north of paraliel 60

‘ ‘ The true north strong and free.” We Canadians

love to live and share these words. We sing them
loudly and with pride before important events in
auditoriums and arenas across our vast nation.
Yet most of our enthusiastic anthem-singing populatio:
ever ventured close to the true Canadian nort]
tely 90% of Canacd
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adaptive approach to managing risk and safely eXEcuﬂngE:o]ec
It must be noted that an 1ntegrated approach to tailings man-
agement north of parallel 60 must include a meaningful par-
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of First Nations communities critical to the future of tailings
management in the northern region.

For this article, we will focus on the technical aspects of tail-
ings management north of parallel 60.

Tailings management
Crown-Indigenous Relations and Northern Affairs Canada
(CIRNAC) manage mineral claims in the northern territories,
including some legacy abandoned sites through the North-
Abandoned Mine Reclamation Program (NAMRP). NAMRP
ges these sites through active in estlgatlon

Dams and containment
Construction methods for tailings dams and structures take ad-
vantage of the cold arctic climate by maintaining the founda-
tion and dam cores in a frozen state, which is less likely to al-
low for dam or foundation settlement, displacement, or seep-
age. Construction over foundations with unfrozen layers
within the permafrost (e g Tahks) is also possibl ts™
additional ¢ ges.

For closure and re .

insulation layer that maintain taﬂmgs«as»frozen (inert/sem
ert) by providing either a sufficient cover thickness or by using -
high water content cover materials which freeze and produce an
ice-rich permafrost zone. Blasted quarry rock or Esker material _

(sand and gravel) are often used for cover construction based on "~ s

their wide availability, with pros and cons for their specific tises. "

Although the final selection of tailings deposition and storage
methods are driven by project specifics, filtered tailings con-
struction (i.e., dry stacking) is becoming a popular method in
arctic regions because of its improved stability and reduced po-
tential impacts (e.g., tailings flow) in case of failure. Advances
in tailings filtration and water reclamation technology, which
allows for more tailings processed at lower costs, are also mak-
ing filtered tailings a more attractive method.

www.canadianminingjournal.com




Climate change
Predicting climate change is a critical concern in the manage-
ment of tailings in the arctic regions, where warming trends
are estimated to be occurring two to four times faster than
the global average. Warming trends are specially concern-
ing because of their direct impacts on frost penetration depth,
changes in the active layer, and freeze-thaw cycles in perma-
frost, including frozen tailings and dams.

While new designs can adapt historical construction tech-
nologies to account for the new challenges, existing structures
need to be carefully reviewed to assess the potential impact of
imate change on design assumptions.
heduled reviews of the structures, such as periodical Dam
Reviews (DSRs) and Dam Safety Inspections (DSIs), as

Temperature mcreases, which generate increased meltwa-
ter runoff and more frequent or larger precipitation-events,
may overwhelm the storage and/or discharge capacity of dam
impoundments, resulting in overtopping. Conversely, periods
of drought have the potential to produce shortages of water for
tailings processing and transport (pumping).

Climate change can also affect tailings-support infrastruc-
ture, including thawing-induced differential settlements and
slope instabilities along tailings pipelines, water management
systems, and other conveyances. Access to proc-é's?ﬂ:lg and tail-
ings storage areas dependent on ice roads may also be lost ear- -
lier in the season owing to warmer temperatures.

- . P - - o
~ Planning for change

Fortuna-tety most of tﬁ%ﬁaﬂfﬁoresented by climate chan

can be mitigated with aufeas

the design of tailings facilities and development of closure plans.
* To provide some examples, embankment or foundation set-
tlement congerns can be addressed with the design of -addi-

tional freeboard. Slope stability can be improved by using flat- -

ter slopes, constructing impermeable zones, providing drain-
age, and planning for contingency buttresses when required.

Permafrost/frozen conditions can be improved with the use
of thermosyphons or thermal covers. Care can also be taken to
avoid thawing permafrost layers by constructing during win-
ter months and limiting construction rates.

Simple solutions, such as orienting tailings facilities to-min:, ..
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imize sun exposure, can also be used to reduce potential for
permafrost thawing.

Other considerations
Challenges associated with the remoteness of the mines, which
require special attention and planning during operations, are
more pronounced during project care and maintenance stages.

If closure designs are not properly engineered and constructed,
additional effort may be required during maintenance phases.
Activities that require additional materials to repair tailings cov-
ers, erosion protection, and water management systems may re-
quire re-mobilization of construction equipment and related sup-
plies and personnel. This would generate significantly higher
costs (including for unit rates) as compared to completing the
same task during the operations stage or the active closure phase.

Closure plans sho exp the potential to use locally
, materials that can be adapted for several o
0 otherwise source, process, and store well-planned

man resources available on short notlce to respond to emergencies.

Geopolitical impacts
Dynamics in the geopolitical environment continue to impact
the advancement of climate change predictions. This directly
impacts professional collaborations in permafrost regions. The
tailings management industry needs valuable brain power,
knowledge advancement, acquired experience, and perfor-
mance monitoring data from scientists who have experience”
with vast permafrost-areasS,tdésign, and construction.

The mamba;ne!s will-continue toﬂe cancellatlon of interna- —
ration projects, the loss of access to gibbal databgges
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A holistic perspective

*Lailings managéfilentin the Canadian arctic territories should

not only be approached from.the point-of vie the-tecHii’ ~ 3
history of legacy environmental issués, historical practwe, cli- Lo
matechange, and local and geopolitical climates that may im-
pact successful tailings management and closure.
Therefore, an integrated approach to tailings management
north of parallel 60 should effectively recognize — and meaning-
fully integrate — best engineering practices and project economic
realities with the historical lessons learnéd from past projects. GMJ

Diego Penate is senior geotechnical engineer at Stantec, and Steve
Bundrock is manager of geotechnical engineering at Stantec.
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