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• Natural Resources Canada is a federal department responsible for

ensuring the country’s natural resources are developed sustainably,
competitively and inclusively.

• NRCan is a science-based department, with nearly half of its employees being scientists,
engineers or technicians.

• NRCan scientists are conducting research on permafrost, groundwater, mine waste
characterisation and management as well as environmental dispersal and effects associated with
acid rock drainage and/or metal leaching.

• NRCan also provides scientific support to organizations that advance knowledge in mine waste
management, including in areas such as prevention and control of acid rock drainage and metal
leaching, disposal technologies, mine water treatment.
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Relevant Acts and Scope of Review
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• Regulator for the Explosives Act:
• Provision of licenses for the storage and manufacture

• Scientific Analysis Provided:
• Groundwater Quantity/flow (hydrogeology)
• Permafrost
• Mine Waste Management
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Technical Review: Groundwater Quantity
• Hydrogeological data are collected to characterize subsurface properties and

groundwater conditions in order to develop an understanding of groundwater flow and
interactions with surface waters.

• Groundwater models are used to help quantify and assess current groundwater
conditions and predict those expected to develop as a result of mining and closure
activities.

• Groundwater data and knowledge are essential for assessing impacts on groundwater
quantity and quality, and groundwater interactions with surface waters.

Specific Issues Considered;
• Complexity of vertical groundwater flow through taliks and their monitoring

• Assessment of tailings and waste rock disposal in exhausted pits

Assessment of closure and post-closure phases

• Effect of saline water storage in B7

• Groundwater flow basin near the Discovery underground mine

• Inclusion of grouting in hydrogeology model and groundwater inflow estimates
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Conceptual permafrost and groundwater flow model
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Source: Appendix G5, Summary of Hydrogeology Existing Conditions, Dec 2021

F

Lower Elevation Intermediate Elevation Higher Elevation Lower ElevationLake Lake or Pit Lake Lake Lake(e.g.. Meliadine) (e g.. B5, 64, WNS1) (e 5. B7) (eg, Meliadine)

Permafrost

NRCan, 2023

• Intermediate elevation lakes with through talik can receive groundwater flow from upslope lakes
and/or provide groundwater flow to downslope lakes, with implications for in-pit disposal
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WESO1 flows into
Intermediate

elevation lakes

Flow Into
Pit Lake WNO1,

an in-filled pit
with an

intermediate
elevation

Source: WSP Technical Memo. Retrnce no
22524250-972-TM-Revt-60e0. May 2023

Flow from
OISC into
5 lakes,

none to CH6
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Technical Review: Permafrost
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• Knowledge of permafrost is required to minimize the impacts of the
project on the environment, and the impacts of the environment on
the project.

• Knowledge of distribution of permafrost and unfrozen ground (talik)
is essential for determining groundwater flow pathways.

Specific Issues Considered:
Thermal modelling- To support design of Mine Waste Storage Facilities

• Ground thermal regime in the project area

• AEM response to Commitment 19 (Thermal modelling of temporary water storage in pits)
• AEM response to Commitment 42 (In-pit deposition alternative and disposal study)
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• Although permafrost is
continuous at Meliadine,
unfrozen ground (talik)
can exist beneath lakes.

• Through taNks beneath
large deep lakes or pits
provide unfrozen
groundwater flow
pathways between these
lakes and pits, and also
with mine workings below
the continuous
permafrost

17

Permafrost
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Source — Rescan, Sabina Gold FEIS submission to NIRB, 2017

18

Nat,jml Resources Ressources naturelles
111

__-_______

uanacia

9



8/39/2023

UNCLASSIFIED - NON CLASF.E

d<%JabDsb

Cr)1’FC cd1r)LPcDC Lo
(pjbb

CLoD’ CrC j-C

p2bCcb Lt%PbDbdC

1Co flSC Cr”o
j-CfC cyb)-c
dLP’Do LoFC ALT0
d&o0 dfl’bDc
d°oP°cr0 flC Crk LL2

ACDcbr)L-C jLj

>Cn1’F0 Acnoo0 A’cr’
1Co-0

Technical Review: Mine Waste Management
• Representative characterization of mine waste is essential to identify adequate

management methods to limit the impacts to the receiving environment.

• Some mine waste presents acid rock drainage and arsenic leaching potential.

Therefore, NRCan recommends on-going laboratory and field characterization of

mine waste.

• This characterization should be used to validate site water quality predictions and

the proponent should adapt its mine waste management strategy accordingly.
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Mine Waste Management: In-pit Disposal
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Undeiwater disposal
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• In-pit disposal under the water table reduces/eliminates:
• acid rocl drainage and metal leaching;
• groundwater contamination I appropnately designed; and
• maintenance ot above ground dam structures.

• NRCan recommends that acid rock draisae and arsenic leaching mine waste be placed in
exhausted open pits to the extent practicabte as recommended by MEND 236 1 and 236 lb

22

Source: Pit disposal concept (adapted from MEND
report 2.361 Reuiew ot in-pit disposal practices for
the prevention of acid mine drainage — Case
studies,( from Subugiivous in-pu diyppsal—\tinc
(Iorxrc IntL 6)
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