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UNCLASSIFIED - NON CLASSIFIÉ

ᓇᓗᓇᐃᔭᖅᓯᒪᔪᖅ

ᐱᓕᕆᐊᒃᓴᖏᑦ

ᐊᑐᖅᑐᑦ ᐱᖁᔭᐃᑦ ᐊᒻᒪᓗ ᖃᓄᐃᖓᓂᖓᑕ ᕿᒥᕐᕈᓂᐅᑉ

ᐱᓕᕆᐊᕐᒥᑦ ᕿᒥᕐᕈᓂᖅ ᐊᒻᒪᓗ ᐃᒪᓐᓈᖅᑑᑕᐅᔪᑦ

ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᐊᖏᑎᒋᓂᖓ

ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ
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UNCLASSIFIED - NON CLASSIFIÉ

Mandate

Natural Resources Canada is a federal department responsible for 
ensuring the country’s natural resources are developed sustainably, 
competitively and inclusively. 

Natural Resources Canada is a science-based department, with nearly half of its employees 
being scientists, engineers or technicians. 

Natural Resources Canada 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. 

Natural Resources Canada 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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UNCLASSIFIED - NON CLASSIFIÉ

ᐱᓕᕆᐊᒃᓴᖏᑦ
ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ ᒐᕙᒪᑐᖃᒃᑯᓐᓂᑦ 
ᐱᔭᒃᓴᐅᑎᖃᖅᑐᑦ ᑲᓇᑕᐅᑉ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᖏᑦ ᐊᔪᙱᓐᓂᒃᑯᑦ 
ᐱᕙᓪᓕᐊᔭᐅᓂᖃᕐᓂᐊᕐᓗᑎᒃ, ᐱᒡᒎᖕᓂᖃᕐᓂᒃᑯᑦ ᐊᒻᒪᓗ ᐃᓚᐅᑎᑦᑎᓂᒃᑯᑦ. 
ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ ᒐᕙᒪᑐᖃᑯᑦ ᖃᐅᔨᒋᐊᖅᑎᖓᑦ, ᓇᑉᐸᓪᓗᐊᖏᑦ ᐱᓕᕆᔨᑦ 
ᖃᐅᔨᒋᐊᑎᐅᒪᑕ, ᑎᑎᕋᐅᔭᖅᓯᒪᔪᓯᕐᒥᑦ ᑲᒪᔨᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓴᓇᔭᐅᓯᒪᔪᓯᕐᒥᑦ ᑲᒪᔨᑦ. 

ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᒪᓂᖃᖅᑐᑦ ᖃᐅᔨᓇᓱᒃᑎᐅᑉᓗᑎᒃ ᖃᐅᔨᓴᐃᖃᑦᑕᖅᑐᑦ 
ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᒥᒃ, ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒥᑦ, ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ 
ᐊᐅᓚᑦᑎᓂᕐᒥᒃ ᐊᒻᒪᓗ ᐊᕙᑎᒧᐊᖅᑐᓂᒃ ᐊᒻᒪᓗ ᖃᓄᐃᖓᓕᖅᑎᑦᑎᓂᐅᔪᓂᒃ ᐱᔪᓂᒃ ᐋᓯᑦᓖᑦ ᐅᔭᕋᐃᑦ 
ᑯᕕᔪᓂᑦ ᐊᒻᒪᓗ/ᐅᕝᕙᓘᓐᓃᑦ ᓴᕕᖕᓂᑦ ᑯᕕᓂᖃᖅᑐᓂᒃ. 

ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᒪᓂᖃᖅᑐᑦ ᖃᐅᔨᓇᓱᖕᓂᒃᑯᑦ ᐃᑲᔪᐃᖃᑦᑕᕐᒥᔪᑦ 
ᐊᐅᓚᑦᑎᔨᐅᔪᓄᑦ ᓯᕗᒻᒧᒃᓯᔪᓂᒃ ᖃᐅᔨᒪᓂᕐᒥᒃ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ, ᐃᓚᐅᑉᓗᑎᒃ 
ᐱᑕᖃᖅᑎᑦᑎᑕᐃᓕᓃᑦ ᐊᒻᒪᓗ ᐊᐅᓚᑦᑎᓂᖅ ᐋᓯᑦᓖᑦ ᐅᔭᕋᐃᑦ ᑯᕕᔪᓂᒃ ᐊᒻᒪᓗ ᓴᕕᖕᓂᑦ ᑯᕕᓂᖃᖅᑐᓂᒃ, 
ᐊᒃᑕᑰᕆᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᔪᓂᒃ, ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐃᒪᓕᕆᕝᕕᖕᒥᑦ.
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UNCLASSIFIED - NON CLASSIFIÉ

Relevant Acts and Scope of Review

Regulator for the Explosives Act:
Provision of licenses for the storage and manufacture of explosives

Scientific Analysis Provided: 
Groundwater Quantity/flow (hydrogeology)

Permafrost

Mine Waste Management
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UNCLASSIFIED - NON CLASSIFIÉ

ᐊᑐᖅᑐᑦ ᐱᖁᔭᐃᑦ ᐊᒻᒪᓗ ᖃᓄᐃᖓᓂᖓᑕ ᕿᒥᕐᕈᓂᐅᑉ

ᐊᐅᓚᑦᑎᓂᖃᖅᑐᖅ ᖄᖅᑕᖅᑐᓄᑦ ᐱᖁᔭᕐᒧᑦ:
ᒪᓕᒐᐅᔪᑦ ᓚᐃᓴᓐᓯᓄᑦ ᑐᖅᖁᖅᓯᓂᐊᕐᓗᓂ ᐊᒻᒪᓗ ᓴᓇᔭᐅᓂᖏᓐᓄᑦ ᖄᖅᑕᖅᑐᐃᑦ

ᒪᓕᒐᐅᔪᑦ ᐊᔪᙱᓐᓂᖃᕐᓂᕐᒥᒃ ᖃᐅᔨᒪᔭᖃᕐᓂᕐᒧᑦ: 

ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᐊᖏᑎᒋᓂᖓ/ᑯᕕᓂᖓ (ᐃᒪᓕᕆᓂᖅ)

ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ
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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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UNCLASSIFIED - NON CLASSIFIÉ

ᐱᓕᕆᐊᕐᒥᑦ ᕿᒥᕐᕈᓂᖅ: ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᐊᖏᑎᒋᓂᖓ
ᐃᒪᓕᕆᓂᕐᒧᑦ ᓈᓴᐅᑏᑦ/ᑎᑎᖅᖃᐃᑦ ᑲᑎᑕᐅᖃᑦᑕᖅᑐᑦ ᖃᓄᐃᓐᓂᖏᓐᓅᕐᓂᐊᕐᓗᒋᑦ ᐃᒪᐅᑉ ᐃᓗᐊᓃᑦᑐᑦ ᐊᒻᒪᓗ 
ᒪᓂᕋᕐᒥᑦ ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᖏᓐᓄᑦ ᑐᑭᓯᐅᓕᕈᒪᑉᓗᒋᑦ ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᑯᕕᓂᖓ ᐊᒻᒪᓗ ᖃᓄᐃᓕᐅᕈᑎᓂᖏᑦ 
ᖄᖓᓃᑦᑐᑦ ᐃᒪᕐᒧᑦ. 

ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒧᑦ ᐋᖅᕿᐅᒪᔪᖅ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ ᐊᒥᓱᙳᕆᐊᖅᑎᓐᓂᐊᕐᓗᒋᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓗᒋᑦ ᒫᓐᓇᐅᔪᖅ 
ᒪᓂᕋᕐᒥᑦ ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᕆᔭᖏᑦ ᐊᒻᒪᓗ ᓇᓚᐅᑦᑖᕐᓗᒋᑦ ᓂᕆᐅᒋᔭᐅᔪᑦ ᐋᖅᕿᒃᓯᓂᐊᕐᓗᓂ ᖃᓄᐃᖓᓂᐅᔪᓂᒃ 
ᐅᔭᕋᒃᑕᕆᐊᓕᕆᓂᕐᒥᑦ ᐱᔪᑦ ᐊᒻᒪᓗ ᐅᒃᑯᐊᖅᐸᓪᓕᐊᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕈᑕᐅᔪᓂᑦ.

ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒧᑦ ᓈᓴᐅᑏᑦ/ᑎᑎᖅᖃᐃᑦ ᐊᒻᒪᓗ ᖃᐅᔨᒪᓂᕆᔭᐅᔪᑦ ᐱᒻᒪᕆᐅᔪᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐊᒃᑐᖅᓯᓂᐅᔪᓂᒃ 
ᒪᓂᕋᕐᒥᑦ ᐃᒪᐅᑉ ᐊᖏᑎᒋᓂᖓᓂᑦ ᐊᒻᒪᓗ ᖃᓄᐃᓐᓂᖓᓂᑦ, ᐊᒻᒪᓗ ᒪᓂᕋᕐᒥᑦ ᐃᒪᐃᑦ ᖃᓄᐃᓕᐅᕈᑎᓂᖏᑦ 
ᖄᖓᓃᑦᑐᑦ ᐃᒪᕐᓂᑦ.

ᐱᔾᔪᑕᐅᔪᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒋᔭᐅᔪᑦ: 

• ᐊᖏᑎᒋᓂᖓ ᖁᒻᒧᖓᔪᖅ ᒪᓂᕋᕐᒥᑦ ᐃᒪᐅᑉ ᐃᓗᐊᓂᑦ ᑯᕕᓂᖓ ᐅᑭᐅᓗᒃᑖᖅ ᐃᒪᐅᖏᓐᓇᖅᑐᓂᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦ

• ᖃᐅᔨᓴᐃᓂᖅ ᕿᒪᒃᑎᑦᑐᓄᑦ ᐊᒻᒪᓗ ᐊᒃᑕᑰᖅᑕᐅᔪᖅ ᐅᔭᖅᖃᐃᑦ ᐃᓕᔭᐅᓂᖏᑦ ᐃᓗᓖᕈᑎᓯᒪᔪᓂᑦ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᓂᑦ 

• ᖃᐅᔨᓴᐃᓂᖅ ᐅᒃᑯᐊᖅᐸᓪᓕᐊᓂᕐᒥᑦ ᐊᒻᒪᓗ ᐅᒃᑯᐊᖅᓯᒪᓕᖅᑎᓪᓗᒍ

• ᖃᓄᐃᖓᓕᖅᑎᑦᑎᓂᖅ ᑕᕆᐅᓕᒃ ᐃᒪᖅ ᑐᖅᖁᖅᑕᐅᓯᒪᓂᖓᓄᑦ B7-ᒥᑦ

• ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᑯᕕᕝᕕᐅᔪᖅ ᖃᓂᑕᖓᓂᑦ ᑎᔅᑲᕗᕆᒥᑦ ᓄᓇᐅᑉ ᐃᓗᐊᓂᑦ ᐅᔭᕋᒃᑕᕆᐊᒥᑦ

• ᐃᓚᐅᑎᑕᐅᓂᖓ ᐃᓗᓪᓕᖅᑐᐃᓂᖅ ᐃᒪᓕᕆᓂᕐᒧᑦ ᐋᖅᕿᐅᒪᔪᒥᑦ ᐊᒻᒪᓗ ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᐃᓗᐊᓄᑦ ᑯᕕᓂᐅᔪᓂᒃ ᓇᓚᐅᑦᑖᕆᓃᑦ
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UNCLASSIFIED - NON CLASSIFIÉ

Conceptual permafrost and groundwater flow model

10

Higher Elevation

Lake

(e.g., B7)

Lower Elevation

Lake

(e.g., Meliadine)

Intermediate Elevation

Lake or Pit Lake

(e.g., B5, B4, WN01)

Lower Elevation

Lake

(e.g., Meliadine)

Through

Talik
Talik

NRCan, 2023

Permafrost Permafrost
Permafrost

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

Source: Appendix G5, Summary of Hydrogeology Existing Conditions, Dec 2021



UNCLASSIFIED - NON CLASSIFIÉ

ᑕᐅᑐᒐᐅᔪᖅ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ ᐊᒻᒪᓗ ᒪᓂᕋᕐᒥᑦ 
ᐃᒪᕐᒥᑦ ᑯᕕᔪᒧᑦ ᐋᖅᕿᐅᒪᔪᖅ

11

ᖁᑦᑎᖕᓂᖅᓴᖅ 
ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ

(ᓲᕐᓗ, B7)

ᐊᑦᑎᖕᓂᖅᓴᖅ 
ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ
(ᓲᕐᓗ, ᑕᓯᕐᔪᐊᖅ)

ᐊᑯᓐᓂᖓᓂᑦ ᖁᑦᑎᖕᓂᖓ ᑕᓯᐅᑉ 
ᐅᕝᕙᓘᓐᓃᑦ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ ᑕᓯᐅᑉ

(ᓲᕐᓗ, B5, B4, WN01)

ᐊᑦᑎᖕᓂᖅᓴᖅ 
ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ
(ᓲᕐᓗ, ᑕᓯᕐᔪᐊᖅ)

ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᒃᑯᑦ

ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᖅ

ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ, 2023

ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ
ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐊᑯᓐᓂᖓᓂᑦ ᖁᑦᑎᖕᓂᖓ ᑕᓰᑦ ᐅᑭᐅᓗᒃᑖᖅ ᐃᒪᐅᖏᓐᓇᖅᑐᒃᑯᑦ ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒥᑦ ᑯᕕᔪᒥᑦ ᐱᔪᖕᓇᖅᑐᑦ ᖁᒻᒧᑦ ᐅᕕᖓᓂᖃᖅᑐᓂᑦ ᑕᓯᕐᓂᑦ 

ᐊᒻᒪᓗ/ᐅᕝᕙᓘᓐᓃᑦ ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒥᑦ ᑯᕕᔪᖃᕐᓗᓂ ᑕᐅᓄᖓᖓᔪᖅ ᐅᕕᖓᓂᖃᖅᑐᑦ ᑕᓯᕐᓄᑦ, ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᓄᐊᕐᓂᖃᕐᓗᑎᒃ

ᐱᕝᕕᐅᔪᖅ: ᑎᑎᖅᖃᒧᑦ ᐃᓚᓕᐅᑎᓯᒪᔪᖅ G5, ᓇᐃᓈᖅᓯᒪᔪᖅ ᐃᒪᓕᕆᓂᕐᒧᑦ ᑕᐃᒪᐅᔪᑦ ᖃᓄᐃᓐᓂᖏᓐᓄᑦ, ᐋᒡᔪᓕᕐᕕᒃ 2021

ᐊᑦᑎᖕᓂᖅᓴᖅ 
ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ

ᖁᑦᑎᖕᓂᖅᓴᖅ 
ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ

ᑕᓯᖅ ᐅᒃᑯᐊᖅᓯᒪᔪᒥᒃ ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᖃᖅᑐᖅ

ᑕᓯᖅ ᐅᒃᑯᐊᖅᓯᒪᔪᒥᒃ ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᖃᖅᑐᖅ ᐊᑦᑎᖕᓂᖅᓴᖅ 

ᖁᑦᑎᖕᓂᖓᓄᑦ ᑕᓯᖅ

ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᖅ

ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᒃᑯᑦ



UNCLASSIFIED - NON CLASSIFIÉ

Seepage from/to in-filled pits/pit lakes

12

Source: WSP Technical Memo, Reference no. 

22524250-972-TM-Rev1-6000, May 05, 2023

Flow into 

Pit Lake WN01, 

an in-filled pit 

with an 

intermediate 

elevation

Flow from 

DISC into 

5 lakes, 

none to CH6

WES01 flows into 

Intermediate 

elevation lakes



UNCLASSIFIED - NON CLASSIFIÉ

ᑯᕕᓂᖃᖅᑐᖅ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᑦ 
ᐃᓗᓪᓕᖅᑐᖅᓯᒪᔪᓂᑦ/ᓄᑦ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᓄᑦ/ᓂᑦ

13

ᑯᕕᔪᖅ ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᖅ WN01-ᒧᑦ, 
ᐃᓗᓪᓕᖅᓯᒪᔪᖅ ᓄᓇᒥᑦ 

ᐃᓗᑦᑐᖅᓯᒪᔪᖅ 
ᐊᑯᓐᓂᖓᓂᑦ 

ᖁᑦᑎᒃᓯᓯᒪᑉᓗᓂ

ᑯᕕᔪᖅ DISC-ᒥᑦ 
ᑕᓪᓕᒪᐃᑦ ᑕᓯᕐᓄᑦ, 

CH6-ᒧᑦ 
ᑯᕕᔪᖃᙱᑦᑐᖅ

WES01 ᑯᕕᔪᑦ 
ᐊᑯᓐᓂᖏᓐᓂᑦ 

ᖁᑦᑎᖕᓂᖓ ᑕᓯᕐᓄᑦ

ᐱᕝᕕᐅᔪᖅ: WSP ᐱᓕᕆᐊᑉ ᒥᒃᓵᓄᑦ ᑎᑎᖅᖃᖅ, ᐱᔾᔪᑕᐅᔪᒧᑦ 
ᓈᓴᐅᑎ 22524250-972-TM-Rev1-6000, ᓄᕐᕋᐃᑦ 05, 2023



UNCLASSIFIED - NON CLASSIFIÉ

Technical Review: Permafrost
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)

14



UNCLASSIFIED - NON CLASSIFIÉ

ᐱᓕᕆᐊᕐᒥᑦ ᕿᒥᕐᕈᓂᖅ: ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ
ᖃᐅᔨᒪᓂᖃᕆᐊᖃᕐᓇᖅᑐᖅ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᒥᒃ ᒥᑭᓛᒃᑰᖅᑎᓐᓂᐊᕐᓗᒋᑦ ᐊᒃᑐᖅᓯᓂᐅᔪᑦ 

ᐱᓕᕆᐊᕐᒥᑦ ᐱᔪᑦ ᐊᕙᑎᒧᑦ, ᐊᒻᒪᓗ ᐊᒃᑐᖅᓯᓂᐅᔪᑦ ᐊᕙᑎᒥᑦ ᐱᔪᑦ ᐱᓕᕆᐊᕐᒧᑦ.

ᖃᐅᔨᒪᓂᕆᔭᐅᔪᖅ ᓇᒦᓐᓂᖏᓐᓄᑦ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᑦ ᐊᒻᒪᓗ ᖁᐊᖅᓯᒪᙱᑦᑐᑦ ᒪᓂᕋᖅ 

(ᐅᑭᐅᓗᒃᑖᖅ ᐃᒪᐅᖏᓐᓇᖅᑐᖅ) ᐱᒻᒪᕆᐅᔪᖅ ᖃᐅᔨᓂᐊᕐᓗᓂ ᒪᓂᕋᕐᒥᑦ ᐃᒪᐅᑉ 

ᑯᕕᓂᖏᓐᓄᑦ ᐊᑉᖁᑎᖏᑦ.

ᐱᔾᔪᑕᐅᔪᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒋᔭᐅᔪᑦ: 
• ᐆᓇᖅᑎᑦᑎᓂᕐᒧᑦ ᐋᖅᕿᐅᒪᔪᖅ – ᐃᑲᔪᕐᓂᐊᕐᓗᓂ ᐋᖅᕿᒃᑕᐅᓂᖏᑦ ᐅᔭᕋᒃᑕᕆᐅᕐᒥᑦ ᐊᒃᑐᑰᖅᑕᐅᔪᓄᑦ ᑐᖅᖁᖅᓯᓯᒪᕝᕖᑦ

• ᒪᓂᕋᕐᒥᑦ ᐆᓇᖅᑎᑦᑎᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕐᓂᐅᔪᑦ ᐱᓕᕆᐊᖃᕐᕕᐅᔪᒥᑦ

• ᐊᒡᓃᑯᒃᑯᑦ ᑭᐅᔪᑦ ᐱᓂᐊᕐᓂᕆᔭᐅᔪᖅ 19-ᒧᑦ (ᐆᓇᖅᑎᑦᑎᓂᕐᒧᑦ ᐋᖅᕿᐅᒪᔪᖅ ᐃᒪᕐᒥᒃ ᑐᖅᖁᖅᓯᓯᒪᕝᕕᐅᓚᐅᐱᓪᓚᒃᑐᒧᑦ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᓂᑦ)

• ᐊᒡᓃᑯᒃᑯᑦ ᑭᐅᔪᑦ ᐱᓂᐊᕐᓂᕆᔭᐅᔪᖅ 42-ᒧᑦ (ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᒥᑦ ᐃᓕᔭᐅᓂᖏᑦ ᐊᓯᐊᒍᖔᖅ ᐊᒻᒪᓗ ᐃᓕᔭᐅᔪᓂᒃ ᖃᐅᔨᓴᐃᓂᖅ)

15



UNCLASSIFIED - NON CLASSIFIÉ

16

Meliadine

Geologic Survey of Canada, 

Natural Resources Canada



UNCLASSIFIED - NON CLASSIFIÉ

17

ᑕᓯᕐᔪᐊᖅ

ᑲᓇᑕᒥᑦ ᓄᓇᒥᒃ ᖃᐅᔨᓴᐃᔨᒃᑯᑦ, 
ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ

ᑲᔪᓯᔪᒥᒃ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐱᑕᖃᑦᑎᐊᖅᑐᖅ ᑲᔪᓯᓂᖃᙱᑦᑐᖅ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᖃᑯᑎᒃᑰᖓᔪᖅ ᑲᔪᓯᓂᖃᙱᑦᑐᖅ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᐃᖕᒥᒃᑰᖓᔪᑦ ᒥᑭᔪᑦ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᑕᕆᐅᑉ ᐃᓚᖓᓂᑦ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ

ᓯᕐᒥᑦ



UNCLASSIFIED - NON CLASSIFIÉ

Permafrost
• Although permafrost is 

continuous at Meliadine, 
unfrozen ground (talik) 
can exist beneath lakes.

• Through taliks 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.

18

Source – Rescan, Sabina Gold FEIS submission to NIRB, 2017



UNCLASSIFIED - NON CLASSIFIÉ

ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ
• ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ 

ᑕᐃᒪᐅᖏᓐᓇᐅᔭᕋᓗᐊᖅᑎᓪᓗᒍ 
ᑕᓯᕐᔪᐊᕐᒥᑦ, ᖁᐊᖅᓯᒪᙱᑦᑐᑦ ᒪᓂᕋᖅ 
(ᐅᑭᐅᓗᒃᑖᖅ ᐃᒪᐅᖏᓐᓇᖅᑐᖅ) 
ᑕᐃᒪᐅᔪᖕᓇᖅᑐᑦ ᑕᓰᑦ ᐊᑖᓂᑦ.

• ᐅᑭᐅᓗᒃᑖᖅ ᐃᒪᐅᖏᓐᓇᖅᑐᒃᑯᑦ 
ᐊᑖᓂᑦ ᐃᑎᔪᕐᔪᐊᓂᑦ ᑕᓯᕐᓂᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᓂᑦ 
ᖁᐊᖅᓯᒪᙱᑦᑐᓂᒃ ᒪᓂᕋᕐᒥᑦ ᐃᒪᕐᒥᑦ 
ᑯᕕᔪᓄᑦ ᐊᑉᖁᑎᖃᖅᑐᑦ 
ᐊᑯᓐᓂᖏᓐᓂᑦ ᐃᑎᔪᑦ ᑕᓰᑦ ᐊᒻᒪᓗ 
ᐃᓗᑦᑐᖅᓯᒪᔪᓂᑦ, ᐊᒻᒪᓗ 
ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐱᓕᕆᓂᕐᓄᑦ ᐱᔪᓂᒃ 
ᐊᑖᓂᑦ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᓂᑦ.

19

ᐱᕝᕕᐅᔪᖅ – ᕆᔅᑲᓐ, ᓴᐲᓇ ᒎᓗᒃᑯᑦ ᑭᖑᓪᓕᖅᐹᖅᑕ ᐊᕙᑎᒥᒃ ᐊᒃᑐᖅᓯᓂᕐᒧᑦ ᑎᑎᖅᖃᖅ ᑐᓂᔭᐅᔪᖅ 
ᐊᕙᑎᓕᕆᔨᒃᑯᓐᓄᑦ, 2017

ᓄᓇ ᐊᐅᓚᔪᖅ
(ᐅᑭᐅᑉ ᐃᓚᖓᒍᑦ ᑯᕕᔪᑦ ᐊᒻᒪᓗ 

ᐊᓯᐊᙳᖃᑦᑕᖅᑐᑦ ᑎᑭᐅᑎᓂᖏᓐᓄᑦ)

ᐊᖏᔪᖅ ᑕᓯᖅ 
ᐅᕝᕙᓘᓐᓃᑦ ᑰᒃ

ᕿᑎᐊᓃᖓᔪᖅ-ᐊᖏᓂᖓ ᑕᓯᖅ, ᑕᓯᕋᔭᒃ 
ᐅᕝᕙᓘᓐᓃᑦ ᑰᒐᓛᖅ

ᐃᑎᓂᖅ > ᐊᖏᓛᒃᑯᑦ ᐊᕐᕌᒍᑕᒫᖅ ᓯᑰᑉ ᐃᑉᔪᓂᖓ
ᒥᑭᔪᖅ ᑕᓯᖅ, ᑕᓯᕋᔭᒃ, 
ᐅᕝᕙᓘᓐᓃᑦ ᑰᒐᓛᖅ

ᐅᒃᑯᐃᖓᔪᖅ ᐅᑭᐅᓗᒃᑖᖅ 
ᐃᒪᐅᖏᓐᓇᖅᑐᖅ
ᐆᓇᕐᓂᖅ > 0°C

ᑯᕕᔪᖅ (ᑕᕆᐅᓕᒃ) ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ

ᖁᐊᖑᐃᓐᓇᐅᔭᓕᐅᖅᑐᑦ
ᐆᓇᕐᓂᖅ < 0°C

ᑯᕕᔪᖅ (ᑕᕆᐅᓕᒃ) ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ

ᑲᔪᓯᔪᒥᒃ ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᖅ
ᐆᓇᕐᓂᖅ < 0°C ᐅᑭᐅᓗᒃᑖᖅ 

ᐃᒪᐅᖏᓐᓇᖅᑐᒃᑯᑦ
ᐆᓇᕐᓂᖅ > 0°C

ᑯᕕᔪᖅ ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ

ᐃᓚᖓᒍᑦ-ᖁᐊᖑᐃᓐᓇᐅᔭᖅᑐᒥᑦ ᑯᕕᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ
ᓯᖁᒥᓯᒪᔪᖅ ᑐᙵᕕᐅᔪᖅ ᐅᔭᕋᒃ

ᐆᓇᕐᓂᖅ > 0°C



UNCLASSIFIED - NON CLASSIFIÉ

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, Natural Resources Canada 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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UNCLASSIFIED - NON CLASSIFIÉ

ᐱᓕᕆᐊᕐᒥᑦ ᕿᒥᕐᕈᓂᖅ: 
ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ

ᐱᔪᓂᒃ ᖃᓄᐃᓕᐅᕐᓂᐅᔪᓄᑦ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑰᖅᑕᐅᔪᓂᒃ ᐱᔪᓂᒃ ᐱᒻᒪᕆᐅᔪᖅ 
ᖃᐅᔨᓂᐊᕐᓗᓂ ᓈᒻᒪᒃᑐᓂᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᔪᓂᒃ ᑭᒡᓕᖃᖅᑎᓐᓂᐊᕐᓗᒋᑦ 
ᐊᒃᑐᖅᓯᓂᐅᔪᑦ ᐊᕙᑎᒧᑦ. 

ᐃᓚᖏᑦ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᐃᑦ ᐋᓯᑦᓕᖕᓂᒃ ᐅᔭᕋᓂᑦ ᑯᕕᓂᖃᖅᑐᑦ ᐊᒻᒪᓗ ᐋᓯᓂᒃᒥᑦ 
ᑯᕕᔪᖃᕈᖕᓇᖅᑐᓂᒃ. ᑕᐃᒪᓐᓇᒧᑦ, ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ 
ᖃᐃᔨᓴᐃᕝᕕᑎᒍᑦ ᖃᐅᔨᓴᖅᑕᐅᖏᓐᓇᖁᔨᔪᑦ ᐊᒻᒪᓗ ᐱᓕᕆᕝᕕᐅᔪᓂᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᓐᓂᒃ 
ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ. 

ᖃᓄᐃᓕᐅᕐᓂᖏᑦ ᐊᑐᖅᑕᐅᔭᕆᐊᓖᑦ ᓇᓗᓇᐃᕐᓂᐊᕐᓗᒋᑦ ᐃᓂᐅᔪᒥᑦ ᐃᒪᐅᑉ 
ᖃᓄᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᐊᒻᒪᓗ ᐱᓕᕆᐊᓕᒃ ᐊᑐᖅᑕᐅᑎᓪᓗᒍ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ 
ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᖃᓄᖅᑑᕈᑎᖓᑦ.

21



UNCLASSIFIED - NON CLASSIFIÉ

Mine Waste Management: In-pit Disposal

In-pit disposal under the water table reduces/eliminates:

acid rock drainage and metal leaching;

groundwater contamination if appropriately designed; and 

maintenance of above ground dam structures. 

Natural Resources Canada recommends that acid rock drainage and arsenic leaching 
mine waste be placed in exhausted open pits to the extent practicable as 
recommended by Mine Environment Neutral Drainage 2.36.1 and 2.36.1b 

22

Source: Pit disposal concept (adapted from Mine 

Environment Neutral Drainage report 2.36.1 “Review 

of in-pit disposal practices for the prevention of acid 

mine drainage – Case studies”,) from Subaqueous in-

pit disposal – Mine Closure (gtk.fi)

https://mineclosure.gtk.fi/subaqueous-in-pit-disposal/
https://mineclosure.gtk.fi/subaqueous-in-pit-disposal/


UNCLASSIFIED - NON CLASSIFIÉ

ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ: 
ᓄᓇᐅᑉ ᐃᓗᐊᓄᑦ ᐃᓕᐅᖅᖃᐃᓂᖅ

ᓄᓇᐅᑉ ᐃᓗᐊᓄᑦ ᐃᓕᐅᖅᖃᐃᓂᖅ ᐃᒪᐅᑉ ᐃᓗᐊᓄᑦ ᒥᒃᖠᒋᐊᖅᓯᖃᑦᑕᖅᑐᖅ/ᐱᑕᖃᕈᖕᓃᖅᑎᑦᑎᖃᑦᑕᖅᑐᖅ:

ᐋᓯᑦᓖᑦ ᐅᔭᕋᓂᑦ ᑯᕕᑎᑦᑎᓂᖅ ᐊᒻᒪᓗ ᓴᕕᖕᒥᑦ ᑯᕕᔪᖅ;

ᒪᓂᕋᕐᒥᑦ ᐃᒪᖅ ᐱᐅᖏᑦᑐᓕᒃ ᓈᒻᒪᒃᑐᒃᑯᑦ ᐋᖅᕿᒃᓱᖅᑕᐅᓯᒪᒃᐸᑦ; ᐊᒻᒪᓗ 

ᐱᓕᕆᐊᖑᖃᑦᑕᕐᓂᖏᑦ ᖁᓛᓃᑦᑐᑦ ᒪᓂᕋᕐᒥᑦ ᐊᕙᓗᓄᑦ ᐋᖅᕿᒃᓯᒪᔪᑦ. 

ᑲᓇᑕᒥᑦ ᓄᓇᒥᑦ ᐱᕝᕕᐅᖃᑦᑕᖅᑐᓕᕆᔨᒃᑯᑦ ᐋᓯᑦᓖᑦ ᐅᔭᕋᓂᑦ ᑯᕕᑎᑦᑎᓂᖅ ᐊᒻᒪᓗ ᐋᓯᓂᒃᒥᑦ ᑯᕕᓂᖅ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᒃᑕᑯᓂᑦ 

ᐃᓕᔭᐅᖁᔨᔪᑦ ᓄᓇᒥᑦ ᓄᖑᑎᖅᓯᒪᔪᑦ ᐅᒃᑯᐃᖓᔪᓄᑦ ᐊᔪᙱᓐᓂᓕᒫᒃᑯᑦ ᐱᖁᔭᐅᓯᒪᓂᖓᑐᑦ MEND 2.36.1-ᒥᑦ ᐊᒻᒪᓗ 2.36.1b-ᒥᑦ 
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ᐱᕝᕕᐅᔪᖅ: ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᒥᑦ ᐃᓕᐅᖅᖃᐃᓂᕐᒧᑦ 
ᑕᐅᑐᒐᐅᔪᑦ (ᐱᔭᐅᔪᖅ MEND ᐅᓂᑉᑳᖅ 2.36.1-ᒥᑦ 
“Review of in-pit disposal practices for the 
prevention of acid mine drainage – Case 
studies” [ᕿᒥᕐᕈᔭᐅᓂᖓ ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᒧᐊᖅᓯᖃᑦᑕᕐᓂᕐᓄᑦ ᐋᓯᑦ ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ 
ᑯᕕᑎᑦᑎᑦᑕᐃᓕᓂᕐᒧᑦ – ᐱᓯᒪᔪᒥᒃ ᖃᐅᔨᓴᐃᓃᑦ]) ᐅᕙᙵᑦ 
Subaqueous in-pit disposal – Mine Closure 
[ᓴᙱᓂᖃᙱᑦᑐᖅ ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᒧᐊᖅᑐᑦ –
ᐅᔭᕋᒃᑕᕆᐊᖅ ᐅᒃᑯᐊᖅᑎᓪᓗᒍ] (gtk.fi)

ᐃᒪᕐᒧᑦ ᐃᓕᐅᖅᖃᐃᓂᖅ

ᐃᒪᕐᒧᑦ ᖃᓪᓕᖅ

ᐊᒃᑕᑯᐃᑦ

https://mineclosure.gtk.fi/subaqueous-in-pit-disposal/
https://mineclosure.gtk.fi/subaqueous-in-pit-disposal/
https://mineclosure.gtk.fi/subaqueous-in-pit-disposal/


UNCLASSIFIED - NON CLASSIFIÉ
24

Questions?
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ᐊᐱᖅᑯᑎᖃᖅᐱᑦ?
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