
PART x – WASTE MANAGEMENT 
ᐊᕕᒃᑐᖅᓯᒪᔪᖅ X - ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ 

TECHNICAL MEETINGS – DAY 1 – APRIL 28, 2017 
ᐱᓕᕆᐊᑉ ᒥᒃᓵᓄᑦ ᑲᑎᒪᓃᑦ - ᐅᑉᓗᖅ 1 - ᐄᐳᕆ 28, 2017 

 
 
 
 

 

WHALE TAIL PIT 
THE FUTURE OF THE MEADOWBANK MINE 
 
WHALE TAIL ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ 
ᓯᕗᓂᒃᓴᖓ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᐅᔭᕋᒃᑕᕆᐊᑉ 
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SUMMARY OF WASTE MANAGEMENT PRESENTATION 
ᓇᐃᓈᖅᓯᒪᔪᖅ ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᑕᑯᕋᓐᓈᖅᑎᑦᑎᓂᖅ 

i) Design of the Tailings Storage Facility 
(including thermal instrumentation) 
 Overview of the history of the Meadowbank 

Tailings Storage Facility (TSF)  
– NWB Type A 2AM MEA1525 

 Whale Tail Pit requires continuation of the 
use of the Meadowbank TSF 

 Closure concept of Meadowbank TSF 
 Whale Tail Waste Rock Storage Facility 

(including proposed thermal 
instrumentation) 

ii) Wastewater Management and Treatment 
iii) Effluent Quality Criteria 
iv) Dust Management 
 Current practices at Meadowbank 

 Proposed practices during Whale Tail Pit 
operations 

i) ᖃᓄᐃᑦᑑᓂᖓ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᐅᑉ 
(ᐃᓚᐅᔪᖅ ᐆᓇᕐᓂᓕᕆᔾᔪᑎ) 

 ᕿᒥᕐᕈᓗᒃᑖᕐᓂᖅ ᐱᓐᓂᑯᖏᓐᓂᑦ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ 
ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᖕᒥᑦ (TSF)  

– ᓄᓇᕗᒻᒥ ᐃᒪᓕᕆᔨᒃᑯᑦ Type A 2AM MEA1525 

 Whale Tail ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ ᑲᔪᓯᔭᕆᐊᖃᖅᑐᑦ 
ᐊᑐᕐᓂᖓᓐᓄᑦ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ TSF−ᒥᑦ 

 ᐅᒃᑯᐊᖅᐸᓪᓕᐊᑎᓪᓗᒍ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ TSF 

 Whale Tail-ᒥᑦ ᐅᔭᖅᑲᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ (ᐃᓚᐅᔪᑦ 
ᐆᓇᕐᓂᓕᕆᓂᕐᒨᖓᔪᑦ) 

ii) ᐃᒋᑕᐅᔪᖅ ᐃᒪᕐᒥᒃ ᐊᐅᓚᑦᑎᓂᖅ ᐊᒻᒪᓗ 
ᐱᓕᕆᐊᖃᕐᓂᖅ 

iii) ᖁᕐᕕᖕᒥᙶᖅᑐᑦ ᐱᓕᕆᐊᖑᓯᒪᔪᖅ ᖃᓄᐃᓐᓂᖓᓄᑦ 
ᐊᑐᖅᑕᐅᔪᖅ 

iv) ᐳᔪᖃᑖᖕᒥᑦ ᐊᐅᓚᑦᑎᓂᖅ 

 ᒫᓐᓇᐅᔪᖅ ᐊᑐᖅᑕᐅᔪᑦ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ 

 ᐊᑐᖅᑕᐅᔪᒪᔪᑦ Whale Tail-ᒥᑦ ᐊᐅᓛᖅᑎᑦᑎᓂᕐᓂᑦ 
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MEADOWBANK TAILINGS STORAGE FACILITY 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ 

 North Cell TSF reached maximum 
capacity in October 2015 with 14.2Mm³ 
stored; 

 South Cell deposition was started in 
November 2014 – around 5.2m³ of 
tailings are stored since then. 
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 ᐅᐊᖕᓇᖓᓃᑦᑐᖅ TSF ᑎᑭᐅᑎᓚᐅᖅᑐᖅ 
ᐊᖏᓛᒃᑯᑦ  ᐃᓂᖃᕐᓂᐅᔪᒧᑦ ᐅᒃᑑᐱᕆ 2015-ᒥᑦ 
14.2Mm³ ᑐᖅᑯᖅᑕᐅᓯᒪᑉᓗᓂ; 

 ᓂᒋᐊᓃᑦᑐᖅ ᐱᒋᐊᖅᑕᐅᓚᐅᖅᑐᖅ ᓄᕕᐱᕆ 
2014-ᒥᑦ -5.2m³ -ᖑᔪᑦ ᕿᒪᒃᑎᑦᑐᑦ ᑕᐃᒪᙵᓂᑦ 
ᑐᖅᑲᖅᑕᐅᓯᒪᑉᓗᑎᒃ. 
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MEADOWBANK TAILINGS STORAGE FACILITY 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ 
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MEADOWBANK TAILINGS STORAGE FACILITY 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ 
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MEADOWBANK TAILINGS STORAGE FACILITY WILL BE USED FOR 
WHALE TAIL PIT – NORTH CELL RAISE 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᖅ WHALE TAIL ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒧᑦ - ᐅᐊᖕᓇᖓᓂᑦ ᖁᑦᑎᒃᑐᖅ 

North Cell TSF 
− The figure on the left depicts the geometry of 

the North Cell before resuming the deposition 
in June 2019 . An incline internal structure will 
surround the North Cell TSF starting at 
elevation 154m.  

− Most of the deposition will occurred from the 
north end identified by a red line on the picture 
below. 

 
 
 

ᐅᐊᖕᓇᖓᓂᑦ TSF 
− ᐊᔾᔨ ᓴᐅᒥᒃᖠᕐᒥᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᖅ ᓈᓴᐅᓯᕆᓂᖓᑕ 

ᐅᐊᖕᓇᖓᓃᑦᑑᑉ ᐃᓕᐅᖅᑲᐃᕝᕕᐅᓂᐊᓵᖅᑎᓪᓗᒍ ᔫᓂ 

2019-ᒥ.  ᓴᓇᔭᐅᓯᒪᔪᒥᒃ ᐊᕙᓗᔭᐅᓂᐊᖅᑐᖅ 

ᐅᐊᖕᓇᖓᓃᑐᖅ TSF ᐱᒋᐊᕐᓗᓂ ᖁᑦᑎᖕᓂᓕᖕᒥᑦ 154 

ᒦᑕᓂᒃ.  

− ᐃᓕᐅᖅᑲᐃᓂᓗᒃᑖᖅᑲᔭᖅ ᐅᐊᖕᓇᖓᑕ 

ᐃᓱᐊᓂᐅᓂᐊᖅᑐᖅ ᐊᐅᐸᓗᒃᑐᒥᑦ ᑎᑎᕋᖅᓯᒪᓗᓂ 

ᐊᑖᓃᑐᖅ ᐊᔾᔨᒥᑦ. 
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MEADOWBANK TAILINGS STORAGE FACILITY WILL BE USED FOR 
WHALE TAIL PIT – NORTH CELL RAISE 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᖅ WHALE TAIL ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒧᑦ - ᐅᐊᖕᓇᖓᓂᑦ ᖁᑦᑎᒃᑐᖅ 

South Cell TSF 
− The figure on the right depicts the geometry of 

the North Cell before resuming the deposition 
in October 2019. All structure (Central Dike, 
SD3, 4 & 5 and Stormwater Dike) will be at 
elevation 150m.  

− Most of the deposition will occurred from the 
Central Dike in order to reclaim water from the 
west end of the TSF. 

 
 

ᓂᒋᐊᓃᑦᑐᖅ TSF 
− ᐊᔾᔨ ᑕᓕᖅᐱᒃᖠᕐᒥᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᖅ ᓈᓴᐅᓯᕆᓂᖓᑕ 

ᐅᐊᖕᓇᖓᓃᑦᑑᑉ ᐃᓕᐅᖅᑲᐃᕝᕕᐅᓂᐊᓵᖅᑎᓪᓗᒍ ᔫᓂ 

2019-ᒥᑦ.  ᓴᓇᔭᐅᓯᒪᔪᓗᒃᑖᑦ (ᐊᑐᖅᑕᐅᓗᐊᖅᑐᖅ ᐃᒪᕐᒥᒃ 

ᑲᑎᖅᓱᐃᕝᕕᒃ, SD3, 4-ᓗ 5-ᓗ ᐊᒻᒪᓗ ᐃᒪᕐᒥᑦ ᑲᑎᖅᓱᐃᕝᕕᒃ) 

ᖁᑦᑎᖕᓂᖅ 150 ᒦᑕᒦᓐᓂᐊᖅᑐᖅ.  

− ᐃᓕᐅᖅᑲᖅᑕᐅᔪᓗᒃᑖᕐᓚᒃ ᐱᓂᐊᖅᑐᖅ 

ᐊᑐᖅᑕᐅᓗᐊᖅᑐᒥᑦ ᐃᒪᕐᒥᒃ ᑲᑎᖅᓱᐃᕝᕕᖕᒥᑦ 

ᐅᑎᖅᑎᑎᕆᓂᐊᕐᓂᕐᒧᑦ ᐃᒪᕐᒥᑦ ᐱᖓᖕᓇᖓᓂᑦ 

ᐃᓱᐊᓃᑦᑐᖅ TSF. 
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MEADOWBANK TAILINGS STORAGE FACILITY 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ 

 North Cell Internal Structure at maximum 
Elv. 154m 

 ᐅᐊᖕᓇᖓᓂᑦ ᓴᓇᔭᐅᓯᒪᓂᖓ ᐊᖏᓛᒃᑯᑦ 
ᖁᑦᑎᖕᓂᖓ 154 ᒦᑕ  
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MEADOWBANK TAILINGS STORAGE FACILITY 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ 

 North Cell TSF reached maximum 
capacity in September 2021 with 16.2 
Mm³ stored; 

 South Cell TSF reached maximum 
capacity in January 2022 – with 13.8Mm³ 
stored. 
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 ᐅᐊᖕᓇᖓᓃᑦᑐᖅ TSF ᑎᑭᐅᑎᓂᐊᖅᑐᖅ 
ᐊᖏᓛᒃᑯᑦ ᐃᓂᖃᕐᓂᐅᔪᒧᑦ ᓯᑎᐱᕆ 2021-ᒥᑦ 16.2 
Mm³ ᑐᖅᑯᖅᓯᒪᓗᓂ; 

 ᓂᒋᐊᓃᑦᑐᖅ TSF ᑎᑭᐅᑎᓂᐊᖅᑐᖅ ᐊᖏᓛᒃᑯᑦ 
ᐃᓂᖃᕐᓂᐅᔪᒧᑦ ᓯᑎᐱᕆ 2022-ᒥᑦ 13.8 Mm³ 
ᑐᖅᑯᖅᓯᒪᓗᓂ. 
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GEOCHEMICAL CHARACTERIZATION OF THE TAILINGS 
ᓄᓇᒥᑦ ᐱᔪᓂᒃ ᖃᓄᐃᖓᔪᓕᕆᓃᑦ ᕿᒪᒃᑎᑦᑐᓂᑦ 

 Mineralization at Meadowbank and 
Whale Tail deposits are low sulphur that 
carries arsenic  

 Tailings generated from milling of 
Meadowbank and Whale Tail deposits 
have similar constituents of 
environmental of interest: 
– Potentially acid generating but show a delay 

to onset of acidification 
– Arsenic-leaching 
– Carry cyanide by-products 
– Metallurgists expect similar grain size 

 

 

 
 

Amaruq 3.5 60 0.6 940 0.86

Meadowbank 2.5 30 0.5 139 0.002

Tailing
Average 

Sulphur %

Average 
Buffering 

Capacity (NP)a

Average Total 
Arsenic (mg/kg)

Average Leachable Arsenic 
(mg/L)

Average Net 

Potential Ratio b

 ᐅᔭᖅᑲᓕᕆᓂᖅ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᐊᒻᒪᓗ Whale 
Tail ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒥᑦ ᐱᔪᓂᒃ ᒥᑭᑦᑐᒥᑦ 
sulphur-ᖃᖅᑐᑦ ᐱᓯᒪᖃᑦᑕᖅᑐᓂᒃ ᑐᖁᓐᓇᖅᑐᒥᑦ  

 ᕿᒪᒃᑎᑦᑐᑦ ᐱᔭᐅᔪᑦ ᓯᖃᓪᓕᑎᕆᕝᕕᖕᒥᑦ 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᐊᒻᒪᓗ Whale Tail ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒥᑦ ᐊᔾᔨᕐᓚᖏᓂᑦ ᐃᓗᓕᖃᖅᑐᑦ 
ᐊᕙᑎᓕᕆᓂᕐᒥᑦ ᐱᔪᓂᑦ: 

– ᐋᓯᑦ-ᓕᐅᕈᖕᓇᖅᑐᑦ ᑭᓯᐊᓂ ᑕᑯᒃᓴᐅᔪᖅ 
ᓄᖅᑲᖓᓂᖓ ᐋᓯᑦ-ᓕᐅᖅᐸᓪᓕᐊᓂᖅ. 

– ᑐᖁᓐᓇᖅᑐᒥᑦ-ᐊᓂᐊᔪᖅ 

– ᑐᖁᓐᓇᖅᑐᒥᒃᑕᐅᖅ ᐱᖃᖅᑐᑦ 

– ᓴᕕᓕᕆᔩᑦ ᓂᕆᐅᒃᑐᑦ ᐊᔾᔨᒋᓂᐊᕐᓂᖓᓄᑦ 
ᐊᖏᓂᖏᑦ 
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GEOCHEMICAL CHARACTERIZATION OF THE TAILINGS 
ᓄᓇᒥᑦ ᐱᔪᓂᒃ ᖃᓄᐃᖓᔪᓕᕆᓃᑦ ᕿᒪᒃᑎᑦᑐᓂᑦ 

 Both tailings types have similar 
characteristics although Whale Tail has 
higher Sulphur and arsenic. 

 Both will require a similar closure 
strategy: water quality control during 
operation and placement of a capping 
layer at closure to isolate the underlying 
tailings from exposure to the surrounding 
environment - same as planned for 
Meadowbank Tailings 

Amaruq 3.5 60 0.6 940 0.86

Meadowbank 2.5 30 0.5 139 0.002

Tailing
Average 

Sulphur %

Average 
Buffering 

Capacity (NP)a

Average Total 
Arsenic (mg/kg)

Average Leachable Arsenic 
(mg/L)

Average Net 

Potential Ratio b

 ᑕᒪᕐᒥᒃ ᕿᒪᒃᑎᑦᑐᑦ ᖃᓄᐃᑦᑑᓂᖏᑦ 
ᐊᔾᔨᒌᕐᓚᐅᔪᑦ Whale Tail-ᓕ ᐊᖏᓂᖅᓴᒥᒃ Sulphur-
ᖃᖅᖢᓂ ᐊᒻᒪᓗ ᑐᖁᓐᓇᖅᑐᒥᑦ. 

 ᑕᒪᕐᒥᒃ ᐱᔭᕆᐊᖃᕐᓂᐊᖅᑐᑦ ᐊᔾᔨᒌᕐᓚᖕᓂᑦ 
ᐅᒃᑯᐊᖅᐸᓪᓕᐊᓂᕐᒧᑦ ᖃᓄᖅᑑᕆᓂᕐᒥᑦ: ᐃᒪᐅᑉ 
ᖃᓄᐃᓐᓂᖓᓂᒃ ᐊᐅᓚᑦᑎᓗᓂ ᐊᐅᓛᖅᑎᓪᓗᒍ 
ᐊᒻᒪᓗ ᖄᓕᕐᓗᒍ ᐅᒃᑯᐊᖅᑎᓪᓗᒍ ᕿᒪᒃᑎᑦᑐᑦ 
ᐃᖕᒥᒃᑰᖅᑎᓐᓂᕐᒧᑦ ᓯᓚᒥᑦ ᐱᓂᐊᖏᒻᒪᑕ - 
ᐊᔾᔨᖓ ᐸᕐᓇᐅᑕᐅᓯᒪᓂᖓᓄᑦ 
ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ ᕿᒪᒃᑎᑦᑐᓄᑦ 
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GEOCHEMICAL CHARACTERIZATION OF TAILINGS 
ᓄᓇᒥᑦ ᐱᔪᓂᒃ ᖃᓄᐃᖓᔪᓕᕆᓃᑦ ᕿᒪᒃᑎᑦᑐᓂᑦ 

 Soapstone environmental testing 
− Recently, concerns were raised about the 

long-term physical properties of 
Meadowbank’s soapstone unit. 

− It was suggested that the resistance to 
freeze/thaw (F/T) and wet/dry (W/D) cycles 
had to be evaluated through laboratory 
testing. 

 

 

Slab # Mass loss (%) Slab # Mass loss (%) 
1F/T 0.032 1W/D 0.070 
2F/T 0.050 2W/D 0.085 
3F/T 0.021 3W/D 0.029 
4F/T 0.043 4W/D 0.042 
5F/T 0.036 5W/D 0.592 

e.g. slab 2F/T after e.g. slab 2F/T before 

 ᐅᒃᑯᓯᒃᓴᕐᒥᑦ ᐆᒃᑐᕋᐃᓂᖅ 

− ᒫᓐᓇᓵᖅ, ᐃᓱᒫᓘᑏᑦ ᓴᖅᑭᑕᐅᓚᐅᖅᑐᑦ ᐊᑯᓂᐅᔪᒥᑦ 

ᐃᓗᓕᖃᕐᓂᐊᕐᓂᖏᓐᓄᑦ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ 

ᐅᒃᑯᓯᒃᓴᖃᕐᓂᐅᔪᑦ. 

− ᖁᐊᕐᓂᖅ ᐊᔪᖅᑐᑦ/ᐊᐅᖕᓂᕐᓗ (F/T) ᐊᒻᒪᓗ 

ᖃᐅᓯᖅᑐᑦ/ᐸᓂᖅᑐᑦ (W/D) ᐅᑎᖅᑕᖅᑐᑦ 

ᕿᒥᕐᕈᔭᐅᔭᕆᐊᖃᓚᐅᖅᑐᑦ ᐆᒃᑐᕋᐃᓂᒃᑯᑦ. 
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GEOCHEMICAL CHARACTERIZATION OF TAILINGS 
ᓄᓇᒥᑦ ᐱᔪᓂᒃ ᖃᓄᐃᖓᔪᓕᕆᓃᑦ ᕿᒪᒃᑎᑦᑐᓂᑦ 

 Soapstone environmental testing 
− The average mass losses were 0.04% and 

0.16% after 80 F/T and W/D cycle, 
respectively. 

− The literature suggests that samples showing 
less than 0.5% mass loss after W/D and F/T 
weathering tests could be considered as an 
excellent source for armourstone material (e.g. 
Lienhart (1998), Latham et al. (2006)). 

− The results suggest that the effects of F/T and 
W/D cycles on the integrity of the soapstone 
are small and that Meadowbank’s soapstone 
is a good material for the construction of 
structures such as a tailings storage facility 
cover. 

 

 Slab # Mass loss (%) Slab # Mass loss (%) 
1F/T 0.032 1W/D 0.070 
2F/T 0.050 2W/D 0.085 
3F/T 0.021 3W/D 0.029 
4F/T 0.043 4W/D 0.042 
5F/T 0.036 5W/D 0.592 

e.g. slab 2F/T after e.g. slab 2F/T before 

 ᐅᒃᑯᓯᒃᓴᕐᒥᑦ ᐆᒃᑐᕋᐃᓂᖅ 

− ᐊᖏᔪᒥᒃ ᐊᓯᐊᔨᖃᑦᑕᕐᓂᖅ 0.04%-ᖑᓚᐅᖅᑐᖅ ᐊᒻᒪᓗ 

0.16%-ᖑᑉᓗᓂ 80 ᐃᑎᒐᐃᑦ ᑭᖑᓂᐊᒍᑦ F/T-ᒥᑦ ᐊᒻᒪᓗ 

W/D-ᒥᑦ ᐅᑎᖅᑕᖅᑐᓂᑦ. 

− ᑎᑎᖅᑲᖅ ᐅᖃᖅᓯᒪᔪᖅ ᐆᒃᑐᕋᐃᓃᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᑦ 

0.5% ᐊᖏᔪᒥᒃ ᐊᓯᐅᔨᓂᕐᒥᑦ W/D ᐊᒻᒪᓗ F/T ᑭᖑᓂᐊᒍᑦ 

ᓯᓚᒥᑦ ᐆᒃᑐᕋᐃᓂᕐᓂᑦ ᐃᓱᒪᒋᔭᐅᔪᖅ ᐱᐅᔫᓂᖓᓄᑦ 

ᐅᔭᖅᑲᐅᔪᓄᑦᑕᐅᖅ (ᓲᕐᓗ, Lienhart (199), Lathem et al. 

(2006)). 

− ᖃᓄᐃᖓᓂᐅᔪᑦ ᐅᖃᖅᑐᑦ ᖃᓄᐃᖓᓕᖅᑎᑦᑎᓃᑦ F/T-

ᒥᑦ ᐊᒻᒪᓗ W/D-ᒥᑦ ᐅᑎᖅᑕᖅᑐᓂᑦ 

ᐃᓗᐃᑦᑑᑦᑎᐊᕐᓂᖏᓐᓄᑦ ᐅᒃᑯᓯᒃᓴᐃᑦ ᒥᑭᑦᑑᔪᖅ 

ᐊᒻᒪᓗ ᐊᐳᖅᑎᓐᓈᖅᑐᕐᒥᑦ ᐅᒃᑯᓯᒃᓴᐃᑦ ᐱᐅᔫᑉᓗᑎᒃ  

ᐋᖅᑭᐅᒪᔪᓕᐅᕈᑎᒋᓂᕐᒧᑦ ᓲᕐᓗ ᕿᒪᒃᑎᑦᑐᓄᑦ 

ᑐᖅᑯᖅᓯᓯᒪᕝᕕᖕᒧᑦ ᖄᖑᓂᐊᕐᓗᒍ.  
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TAILINGS STORAGE FACILITY CLOSURE CONCEPTS 
ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ ᐅᒃᑯᐊᖅᑎᓪᓗᒍ ᑕᐅᑐᒃᑕᐅᓃᑦ 

 Landform objectives 
– Ensure water-shedding landform 

– NO PONDING 

– Ensure stability of landform 
– MINIMIZE EROSION 

– Direct runoff via channels to appropriate 
areas where:  

– Post construction discharges can be 
controlled/treated (CCME water quality criteria 
must be met) 

– Long-term water discharge is approved 

North Cell TSF Closure Landform 

 ᓄᓇᐅᑉ ᖃᓄᐃᖓᓂᖓᓄᑦ ᐱᓕᕆᐊᒃᓴᐃᑦ 

– ᓄᓇ ᐋᖅᑭᐅᒪᓗᓂ ᐃᒪᕐᒥᒃ-ᑯᕕᑎᑦᑎᓂᕐᒧᑦ 

– ᑕᓯᕋᓕᐅᙱᓪᓗᓂ 

– ᐊᔪᙱᓐᓂᖃᖅᑎᓪᓗᒍ ᓄᓇ ᐋᖅᑭᒃᓯᒪᔪᖅ 

– ᓱᕋᒃᐸᓪᓕᐊᓂᖅᑕ ᒥᑭᓛᒃᑰᖅᑎᓪᓗᒍ 

– ᑯᕕᑎᑦᑎᓗᓂ ᓱᑉᓗᒃᑯᑦ ᓈᒻᒪᒃᑐᓄᑦ ᐃᓂᐅᔪᓄᑦ 
ᐃᒪᓐᓇᐃᑉᐸᑦ:  

– ᓴᓇᔭᐅᓂᐊᓵᖅᑎᓪᓗᒍ ᑯᕕᔪᑦ 
ᐊᐅᓚᑕᐅᔪᖕᓇᖅᑐᑦ/ᐱᓕᕆᐊᖑᓗᑎᒃ (CCME ᐃᒪᐅᑉ 
ᖃᓄᐃᓐᓂᖓ ᑎᑭᐅᑎᔭᐅᔭᕆᐊᖃᖅᑐᖅ) 

– ᐊᑯᓂᐅᔪᒥᑦ ᐃᒪᖅ ᑯᕕᔪᖅ ᓈᒻᒪᒋᔭᐅᔪᖅ 
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TAILINGS STORAGE FACILITY CLOSURE CONCEPTS 
ᕿᒪᒃᑎᑦᑐᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ ᐅᒃᑯᐊᖅᑎᓪᓗᒍ ᑕᐅᑐᒃᑕᐅᓃᑦ 

 ᓄᓇᐅᑉ ᖃᓄᐃᖓᓂᖓᓄᑦ ᐱᓕᕆᐊᒃᓴᐃᑦ 

ᑲᔪᓯᔪᑦ… 

– ᓄᓇᐅᑉ ᖃᓄᐃᖓᓂᖓ ᓈᒻᒪᒡᓗᓂ ᓄᓇᐅᔪᒧᑦ, 
ᓴᓇᔭᐅᕌᓂᒃᑎᓪᓗᒍ ᐳᔪᖃᑖᖃᙱᓪᓗᓂ, ᐊᒻᒪᓗ 
ᐃᖢᐃᓵᕆᓂᖃᙱᓪᓗᓂ ᑐᒃᑐᐃᑦ ᓅᑎᓪᓗᒋᑦ.   

 ᓄᓇᐅᑉ ᖃᓄᐃᖓᓂᖓᑕ ᐋᖅᑭᐅᒪᓂᖓ 

– ᓂᒡᓕᑦᑕᐃᓕᔾᔪᑎᒥᑦ ᖄᖃᕐᓗᓂ ᐋᓯᑦ-ᓕᐅᖏᑦᑐᓂᒃ 
ᐅᔭᖅᑲᖃᕐᓗᓂ ᖄᖓᓂᑦ ᑕᒪᐃᓄᑦ ᐅᐊᖕᓇᖓᓂᑦ 
ᐊᒻᒪᓗ ᓂᒋᐊᓂᑦ ᐃᓂᐅᔪᓂᑦ ᒥᑭᓛᒃᑯᑦ 
ᐃᑉᔪᓂᖃᕐᓗᓂ 2.0 ᒦᑕᒥᒃ (90% ᐅᖓᑖᓄᑦ ᓄᓇᒥᑦ >4 
ᒦᑕ);  

 

North Cell TSF Closure Landform 
 Landform objectives continued… 

– Ensure landform fits into the landscape, no 
post-construction dust, and no interference 
with caribou migration.   

 Landform design 
– Thermal cover consisting of NPAG rock 

placed over both the North and South Cells 
with a min thickness of 2.0 m (more than 90% 
of surface >4 m);  
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GEOCHEMICAL CHARACTERIZATION OF TAILINGS 
ᓄᓇᒥᑦ ᐱᔪᓂᒃ ᖃᓄᐃᖓᔪᓕᕆᓃᑦ ᕿᒪᒃᑎᑦᑐᓂᑦ 

 South Cell TSF Closure Landform  ᓂᒋᐊᓃᑦᑐᖅ TSF ᐅᒃᑯᐊᖅᑎᓪᓗᒍ ᓄᓇᐅᑉ 
ᖃᓄᐃᓐᓂᖓ 
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WASTE ROCK CHARACTERIZATION 
ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᐅᔭᖅᑲᐃᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ 

 Mineralized zones are primarily: 
– Iron Formation and Ultramafic 
 

 ᐅᔭᖅᑲᓕᐅᖅᑐᑦ ᐃᓂᖏᑦ ᐃᒪᓐᓇᐃᓗᐊᖅᑐᑦ: 

– ᓴᕕᓕᐅᖅᑐᑦ ᐊᒻᒪᓗ Ultramafic-ᒥᑦ 
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WASTE ROCK CHARACTERIZATION 
ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᐅᔭᖅᑲᐃᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ 

 Ultramafic and Iron Formation is potentially 
Arsenic leaching Waste Rock as compared 
to Portage Effluent Limits 

 46% have a potential to leach arsenic and 
consists of: 
– Ultramafic 
– Iron Formation 
– Mafic Volcanic (portions of) 
– Northern Greywacke 
– Intermediate Intrusive 

 ᓴᕕᓕᐅᖅᑐᑦ ᐊᒻᒪᓗ Ultramafic-ᒥᑦ 
ᑐᖁᓐᓇᖅᑑᔪᖕᓇᖅᑐᖅ ᐊᓂᐅᔪᒥᑦ ᐅᔭᖅᑲᐃᑦ 
ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᑕᐅᑐᖔᖅᖢᒍ Portage-ᒥᑦ 
ᖁᕐᕕᖕᒥᙶᖅᑐᑦ ᐱᓕᕆᐊᖑᔪᓄᑦ ᑭᒡᓕᐅᔪᑦ 

 46%-ᖑᔪᑦ ᐊᓂᐊᓂᖃᕈᖕᓇᖅᑐᑦ ᑐᖁᓇᖅᑐᓂᒃ 
ᐅᑯᐊᓗ ᐃᓚᐅᓗᑎᒃ: 
– Ultramafic 

– ᓴᕕᓕᐅᕐᓂᖅ 

– Mafic Volcanic (ᐃᒪᖏᓐᓂᑦ) 

– Northern Greywacke 

– ᐊᑯᓐᓂᖓᓂᑦ ᐃᑎᖅᑐᑦ 
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WASTE ROCK CHARACTERIZATION 
ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᐅᔭᖅᑲᐃᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ 

 Construction material includes rock types: 
– Intermediate Intrusive 
– Southern Greywacke  
– Mafic volcanic rock (away from greywacke 

and ultramafic units) 

 Construction material will consist of non-
PAG and low-leaching material 

 Continue to evaluate the capping (2- 4m) 
requirements for closure of WRSF 

 ᓴᓇᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᔪᑦ ᐃᓚᐅᔪᑦ ᐅᔭᖅᑲᐃᑦ 
ᖃᓄᐃᑦᑑᓂᖏᑦ: 

– ᐊᑯᓐᓂᖓᓂᑦ ᐃᑎᖅᑐᑦ 

– Southern Greywacke  

– Mafic volcanic rock (ᐃᓚᐅᖏᑦᑐᖅ greywacke-ᒥᑦ ᐊᒻᒪᓗ 
ultramafic-ᓕᖕᓂᑦ) 

 ᓴᓇᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᔪᓂᑦ ᐃᓚᐅᓂᐊᖅᑐᑦ ᐋᓯᑦ-
ᓕᐅᖏᑦᑐᑦ ᐊᒻᒪᓗ ᐊᓂᐊᓂᖃᓗᐊᖏᑦᑐᑦ 

 ᑲᔪᓯᓂᐊᖅᑐᖅ ᕿᒥᕐᕈᓂᕐᒧᑦ ᖄᖑᔪᕐᒥᑦ (2 – 4 
ᒦᑕᐃᑦ) ᐱᔭᕆᐊᖃᖅᑐᖅ ᐅᒃᑯᐊᖅᑕᐅᓂᖓᓄᑦ 
WRSF 
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WHALE TAIL PIT – WASTE MANAGEMENT 
WHALE TAIL ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ − ᐊᒃᑕᑯᓂᒃ ᐊᐅᓚᑦᑎᓂᖅ 
 

Meadowbank +/- 50km 
Road proposal 64 km 

300m 
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WATER MANAGEMENT - MULTIPLE ACCOUNTS ANALYSIS OR 
ALTERNATIVES ASSESSMENT 
ᐃᒪᕐᒥᒃ ᐊᐅᓚᑦᑎᓂᖅ - ᖃᑉᓯᐊᕐᔪᐃᑦ ᖃᐅᔨᓴᐃᓃᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐊᓯᐊᒍᑦ ᖃᐅᔨᓴᐃᓂᖅ 

1. Option 1 – Pumping Towards Mammoth 
Lake  

2. Option 2 – Channel from Whale Tail Lake to 
Mammoth Lake 

3. Option 3 – Rerouting water towards 
Mammoth Lake (larger area to be flooded) 

4. Option 4 – Channel and re-routing water 
towards Mammoth Lake (preferred 
option) 

Option 1 and 2 Option 3 

1. ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 1 - ᑯᕕᖅᑕᐃᓗᓂ Mammoth 
ᑕᓯᐅᑉ ᒥᒃᓵᓄᑦ  

2. ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 2 - ᓱᑉᓗ Whale Tail ᑕᓯᕐᒥᑦ 
Mammoth ᑕᓯᕐᒧᑦ 

3. ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 3 - ᐊᓯᐊᒍᑦ ᑯᕕᑎᓪᓗᒍ ᐃᒪᖅ 
Mammoth ᑕᓯᐅᑉ ᒥᒃᓵᓄᑦ (ᐊᖏᓂᖅᓴᖅ 
ᐃᒻᒥᖅᑐᖅᑕᐅᔭᕆᐊᓕᒃ) 

4. ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 4 - ᓱᑉᓗ ᐊᒻᒪᓗ ᐊᓯᐊᒍᑦ 
ᑯᕕᑎᓪᓗᒋᑦ Mammoth ᑕᓯᐅᑉ ᒥᒃᓵᓄᑦ 
(ᐊᑐᖅᑕᐅᖔᕈᒪᔪᖅ) 

Option 4 
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WHALE TAIL PIT - WASTE ROCK STORAGE FACILITY –  
ALTERNATIVES ASSESSMENT 
WHALE TAIL ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ - ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᐅᔭᖅᑲᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ  -  ᐊᓯᖏᑦᑎᒍᑦ 
ᖃᐅᔨᓴᐃᓂᐅᔪᖕᓇᖅᑐᑦ 

Consideration for:  
 Proximity to the pit 

 Waste Rock Storage 
Facility (WRSF)  
drainage controls 

 Site wide water 
management 
 ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᐅᕗᖓ:  

 ᐅᖓᓯᒃᑎᒋᓂᖓ ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒧᑦ  

 ᐊᒃᑕᑰᖅᑕᐅᔪᑦ 
ᐅᔭᖅᑲᓄᑦ 
ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ (WRSF) 
ᑯᕕᑎᓐᓂᕐᒧᑦ 
ᐊᐅᓚᑦᑎᓃᑦ  

 ᐃᓂᐅᔪᒥᑦ ᐃᒪᕐᒥᒃ 
ᐊᐅᓚᑦᑎᓂᖅ 
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Consideration for:  
 Location selected is 

proximal to pit, 
slightly elevated 
topography, within a 
small sub-watershed 
of Mammoth Lake. 

 Landfill is located 
within the Whale Tail 
WRSF 

 ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎ ᐅᕗᖓ :  

 ᐃᓂᐅᔪᖅ ᓂᕈᐊᖅᑕᐅᔪᑦ 
ᐅᖓᓯᖕᓂᖓ ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒧᑦ, 
ᖁᑎᒃᓯᓯᒫᕐᔪᒃᑐᖅ ᓄᓇ, 

ᐃᒪᖃᓗᕿᐊᕐᔪᖕᓂᕐᒦᑦᑐ
ᖅ Mammoth ᑕᓯᕐᒥᑦ. 

 ᐊᒃᑕᑯᐃᑦ Whale Tail WRSF-
ᖓᓃᑦᑐᖅ 

WHALE TAIL PIT - WASTE ROCK STORAGE FACILITY –  
ALTERNATIVES ASSESSMENT 
WHALE TAIL ᓄᓇᒥᑦ ᐃᓗᑦᑐᖅᓯᒪᔪᖅ - ᐊᒃᑕᑰᖅᑕᐅᔪᑦ ᐅᔭᖅᑲᓄᑦ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ  - ᐊᓯᖏᑦᑎᒍᑦ 
ᖃᐅᔨᓴᐃᓂᐅᔪᖕᓇᖅᑐᑦ 
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WATER QUALITY PREDICTIONS 
ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 



AGNICO EAGLE   |   WHALE TAIL PIT REGULATORY PRESENTATION|  25 

 Modeling predicts that treatment may be 
required during operation 

 With treatment of Arsenic to 0.15 mg/L: 
– Maximum footprint, the predicted 

concentrations at Downstream locations 
are below CEQG-AL for all applicable 
parameters and SSWQO for As are met at 
all stages of operations, closure and post- 
closure 

 Post – Closure, all applicable dissolved 
parameter concentrations are predicted 
to meet CEQG-AL and arsenic is 
predicted to meet the SSWQO.  

WATER QUALITY PREDICTIONS 
ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 

 ᐋᖅᑭᐅᒪᔪᓕᐅᕆᓂᕐᒧᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 
ᐱᓕᕆᐊᖑᑎᑦᑕᕆᐊᖃᑐᐃᓐᓇᕆᐊᓕᒃ 
ᐊᐅᓛᖅᑎᑦᑎᓂᐅᑎᓪᓗᒍ 

 ᐱᓕᕆᐊᕆᔭᐅᓗᓂ ᑐᖁᓐᓇᖅᑐᖃᖅᑐᒥᑦ 0.15 mg/L-ᒧᑦ: 

– ᐊᖏᓛᒃᑯᑦ ᐃᓂᐅᔪᖅ, ᓇᓚᐅᑦᑖᖅᑕᐅᔪᖅ 
ᑲᑎᓯᒪᔪᐃᑦ ᑕᐅᓄᖓ ᑰᒃᑐᓄᑦ ᐃᓂᐅᔪᓄᑦ 
ᐊᑦᑎᖕᓂᖅᓴᐅᔪᑦ CEQG-AL−ᒥᑦ ᓈᒻᒪᒃᑐᓗᒃᑖᓄᑦ 
ᑭᒡᓕᐅᔪᓄᑦ ᐊᒻᒪᓗ SSWQO As-ᒧᑦ ᑎᑭᐅᑎᔪᑦ 
ᓇᓃᓐᓂᐅᔪᓗᒃᑖᓄᑦ ᐊᐅᓛᕐᓂᕐᒥᑦ, ᐅᒃᑯᐊᕐᓂᕐᒥᑦ 
ᐊᒻᒪᓗ ᐅᒃᑯᐊᖅᓯᒪᓕᖅᑎᓪᓗᒍᒧᑦ 

 ᐅᒃᑯᐊᖅᓯᒪᓕᖅᑎᓪᓗᒍ, ᓈᒻᒪᒃᑐᓗᒃᑖᑦ ᓄᖑᑎᖅᑐᑦ 
ᑭᒡᓕᐅᔪᖅ ᑲᑎᓯᒪᔪᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 
ᑎᑭᐅᑎᓂᕐᒧᑦ CEQG-AL-ᒧᑦ ᐊᒻᒪᓗ ᑐᖁᓐᓇᖅᑐᖅ 
ᓇᓚᐅᑦᑖᖅᑕᐅᔪᖅ ᑎᑭᐅᑎᓂᕐᒧᑦ SSWQO-ᒧᑦ. 
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WATER QUALITY PREDICTIONS 
ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 
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SCOPING LEVEL ARSENIC TREATMENT 
ᐱᓕᕆᐊᖃᕐᓂᖅ ᓇᓃᓐᓂᐅᔪᒥᑦ ᑐᖁᓐᓇᖅᑐᓕᕆᓂᕐᒧᑦ 

 Water is treated only during three/four month in 
summer (June to September). 

 Option 1: As containing water is treated with 
ferric sulfate (unit 1) in-line through a static mixer 
coagulation plant. Water is then flocculated 
between the WRSF pond and the attenuation 
pond. Sludge produced will settle into the 
attenuation pond.   

 Option 2: = option 1 + Geotube filtration before 
discharge into the attenuation pond. 

 Expected levels of treatment : 0.15 mg/L  

 ᐃᒪᖅ ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ ᐱᖓᓱᑦ/ᓯᑕᒪᑦ ᑕᖅᑭᓄᑦ 
ᐊᐅᔭᒃᑯᑦ (ᔫᓂ-ᒥᑦ ᓯᑎᐱᕆ-ᒧᑦ). 

 ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 1: As-ᖃᖅᑐᖅ ᐃᒪᖅ 
ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ ferric sulfate-ᒧᑦ (unit 1) ᐊᑕᐅᑦᑎᒃᑯᑦ 
ᐊᑯᑉᓕᖅᑎᕆᔾᔪᑎᒧᑦ ᑭᓂᖅᓯᑎᕆᕝᕕᖕᒥᑦ.  ᐃᒪᖅ 
ᑭᓂᖅᓯᑎᑕᐅᑉᓗᓂ ᐊᑯᓐᓂᖓᓂᑦ WRSF ᑕᓯᕋᔭᐅᑉ ᐊᒻᒪᓗ 
ᐊᖏᓗᐊᖏᓕᖅᑎᑦᑎᕝᕕᖕᒧᑦ ᑕᓯᕋᔭᐅᑉ.  ᒪᕋᕈᔪᙳᑐᖅ 
ᐊᖏᓗᐊᖏᓕᖅᑎᑦᑎᕝᕕᖕᒧᑦ ᑕᓯᕋᔭᖕᒧᐊᕐᓗᓂ.   

 ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 2: =ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 1 + ᓱᑉᓗ 
ᐃᑉᐸᒃᑐᓂᒃ ᑲᑎᖅᓱᐃᔪᖅ ᑯᕕᓂᐊᓵᖅᖢᓂ 
ᐊᖏᓗᐊᖏᓕᖅᑎᑦᑎᕝᕕᖕᒧᑦ ᑕᓯᕐᒧᑦ. 

 ᓂᕆᐅᒋᔭᐅᔪᑦ ᓇᓃᓐᓂᐅᔪᑦ ᐱᓕᕆᐊᖑᔪᓂᑦ: 0.15 mg/L 
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 Veolia 
– Option 3: As containing water is 

treated with ferric sulfate in a reactor 
before the Actiflo. Water is then 
flocculated in the existing Actiflo. 
Excess of TSS in the attenuation pond 
could be treated at the same time as 
for As with the existing Actiflo prior to 
discharge into the Mammoth Lake. 
The treatment is performed between 
June and September. 

 Expected levels of treatment : 0.15 mg/L  

SCOPING LEVEL ARSENIC TREATMENT 
ᐱᓕᕆᐊᖃᕐᓂᖅ ᓇᓃᓐᓂᐅᔪᒥᑦ ᑐᖁᓐᓇᖅᑐᓕᕆᓂᕐᒧᑦ 

 Veolia 
– ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 3: As-ᖃᖅᑐᖅ ᐃᒪᖅ 
ᐱᓕᕆᐊᖑᓗᓂ ferric sulfate-ᒧᑦ 
ᐱᒋᐊᖅᑎᑦᑎᕝᕕᖕᒥᑦ Actiflo ᓯᕗᓂᐊᒍᑦ.  ᐃᒪᖅ 
ᑭᓂᖅᓯᑎᑕᐅᑉᓗᓂ ᑕᐃᒪᐅᔪᒥᑦ Actiflo-ᒥᑦ.  
ᐊᖏᓗᐊᖅᑐᑦ TSS ᐊᖏᓗᐊᖏᒋᐊᖅᑎᑦᑎᕝᕕᖕᒥᑦ 
ᑕᓯᕋᔭᖕᒥᑦ ᐱᓕᕆᐊᖑᔪᖕᓇᖅᑐᖅ ᐊᑕᐅᑦᑎᒃᑯᑦ As-
ᒧᑦ ᑕᐃᒪᐅᔪᒥᑦ Actiflo-ᒥᑦ ᑯᕕᑎᑕᐅᓂᐊᓵᖅᑎᓪᓗᒍ 
Mammoth ᑕᓯᕐᒧᑦ.  ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ 
ᐊᑯᓐᓂᖏᓐᓂᑦ ᔫᓂᓗ ᑎᓯᐱᕆᓗ. 

 ᓂᕆᐅᒋᔭᐅᔪᑦ ᓇᓃᓐᓂᐅᔪᑦ ᐱᓕᕆᐊᖑᔪᓂᑦ: 0.15 mg/L 
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WATER QUALITY PREDICTIONS FOR NUTRIENTS 
ᐃᒪᐅᑉ ᖃᓄᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᑎᒥᒥᒧᑦ ᐱᐅᔪᓄᑦ 

 Phosphorous in mine site contact 
waters come mostly from grey 
water effluent into the Attenuation 
pond, minor theoretical contribution 
from waste rock.   

 Assumption on grey water quality 
used in the water quality model is 
existing information from 
Meadowbank Mine. 

 This meets the proposed effluent 
discharge criteria but results in 
temporary increase of 
phosphorous in downstream lakes. 

 Agnico Eagle is currently 
evaluating phosphorous treatment 
options. 
 

 Phosphorus ᐅᔭᕋᒃᑕᕆᐊᕐᒥᑦ ᐊᑐᖅᑕᐅᔪᒥᑦ 
ᐃᒪᖏᓂᑦ ᐱᔭᐅᓗᐊᖃᑦᑕᖅᑐᖅ 
ᓯᐊᕐᓇᐅᔪᒥᑦ ᐃᒪᕐᒥᑦ 
ᐊᖏᓗᐊᖏᒋᐊᖅᑎᑦᑎᕝᕕᒃ ᑕᓯᕋᔭᖕᒧᑦ, 
ᐊᖏᓗᐊᖏᑦᑐᒥᒃ ᐃᓱᒪᒋᔭᐅᔪᖅ ᐱᔭᐅᔪᖅ 
ᐊᒃᑕᑰᖅᑕᐅᔪᓂᑦ ᐅᔭᖅᑲᓂᒃ.   

 ᐃᓱᒪᒋᔭᐅᔪᖅ ᓯᐊᕐᓇᐅᔪᖅ ᐃᒪᐅᑉ 
ᖃᓄᐃᓐᓂᖓ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ ᐃᒪᐅᑉ 
ᖃᓄᐃᓐᓂᖓᓄᑦ ᐋᖅᑭᐅᒪᔪᕐᒥᑦ ᑕᐃᒪᐅᔪᖅ 
ᑐᑭᓯᐅᒪᔾᔪᑎᓂᒃ ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ 
ᐃᔭᕋᖕᓂᐊᕐᕕᖕᒥᑦ. 

 ᑖᒻᓇ ᑎᑭᐅᑎᔪᖅ ᑯᕕᔪᓄᑦ ᐊᑐᖅᑕᐅᔪᒪᔪᓂᑦ 
ᑭᓯᐊᓂ ᖃᓄᐃᖓᓂᐅᔪᑦ 
ᐊᖏᒡᓕᓯᒪᓚᐅᐱᓪᓚᖃᑦᑕᖅᑐᖅ phosphorus 
ᑰᒃᑐᓂᑦ ᑕᐅᓄᖓ ᑕᓯᕐᓄᑦ. 

 ᐊᒡᓃᑯᒃᑯᑦ ᒫᓐᓇᐅᔪᖅ ᕿᒥᕐᕈᔪᑦ phosphorus-
ᓕᕆᔾᔪᑕᐅᓂᐊᖅᑐᓂᒃ. 
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SCOPING LEVEL PHOSPHORUS TREATMENT 
ᐱᓕᕆᐊᕆᓂᐊᕐᓗᒍ ᓇᓃᓐᓂᐅᔪᖅ PHOSPHORUS-ᓕᕆᓂᕐᒧᑦ  

 Option 1: P is treated directly after the 
Bionest available on site with a coagulation 
/ clarification with Aluminium sulfate  P 
objective = 1 mg/L  

 Option 2: P is treated directly by the 
Bionest on site with ferric sulfate 
coagulation followed by a granular filtration 
(Blue PRO)  P objective = 0.3 mg/L 

 Receiving water quality objective: 0.01 
mg/L in Mammoth Lake  1 mg/L at the 
exit of the sewage treatment plant 

 

 

              

                                                                  

 

 
Figure 1: Bionest Flowsheet 

(Classical sewage treatment) 

 Option 1a 

 

Option 1b 

 
Coagulation with Alun 

 

 

 

 

Clarifier 

 
Water to the attenuation pond 
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Wash water 
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 ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 1: P ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ 
ᑕᐃᑲᙵᑦ Bionest ᒪᓂᒪᓕᕌᖓᑦ ᐃᓂᐅᔪᒥᑦ 
ᐃᓚᖃᖅᖢᓂ ᑭᓂᖅᓯᓕᕈᑎᒥᒃ / ᑲᑭᐊᒃᓯᓕᕈᑎᒥᒃ 
ᐊᓘᒥᓇᒻ ᓵᓪᕖᑦ-ᒧᑦ  P-ᖑᖅᑐᖅ = 1mg/L  

 ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 2: P ᐱᓕᕆᐊᖑᑲᐅᑎᒋᓗᓂ 
Bionest-ᒧᑦ ᐃᓂᐅᔪᒥᑦ ᕕᐅᕆᒃ ᓵᓪᕖᑦ-ᒧᑦ 
ᑭᓂᖅᓯᓕᖅᑕᐅᓗᓂ ᑭᖑᓂᐊᒍ ᓯᐅᕋᓕᖅᑐᖅᖢᒍ 
(ᑐᖑᔪᖅᑐᖅ PRO)  P-ᖑᖅᑐᖅ = 0.3 mg/L 

 ᐃᒪᐅᑉ ᖃᓄᐃᓂᖓᓄᑦ ᐱᔭᐅᔪᖅ: 0.01 mg/L 
Mammoth ᑕᓯᕐᒥᑦ  1 mg/L ᐊᓂᒋᐊᕐᕕᐊᓂᑦ 
ᖁᕐᕕᖕᒥᙶᖅᑐᓕᕆᕝᕕᐅᑉ 
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 Option 3: P is treated directly after the 
Bionest available on site with a 
coagulation / filtration with iron sulfate.  

 Water after dephosphatation is 
discharged into the attenuation pond. 
Water treatment is performed along the 
year   P objective = 0.5 mg/L 

 Receiving water quality objective: 0.01 
mg/L in Mammoth Lake  1 mg/L at the 
exit of the sewage treatment plant 

 

SCOPING LEVEL PHOSPHORUS TREATMENT 
ᐱᓕᕆᐊᕆᓂᐊᕐᓗᒍ ᓇᓃᓐᓂᐅᔪᖅ PHOSPHORUS-ᓕᕆᓂᕐᒧᑦ  

 ᐊᑐᖅᑕᐅᔪᖕᓇᖅᑐᖅ 3: P ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ 
ᑕᐃᑲᙵᑦ Bionest ᒪᓂᒪᓕᕌᖓᑦ ᐃᓂᐅᔪᒥᑦ 
ᐃᓚᖃᖅᖢᓂ ᑭᓂᖅᓯᓕᕈᑎᒥᒃ / ᐃᑉᐸᒃᑐᐃᔭᐃᓂᖅ 
ᐊᑐᖅᖢᓂ ᓴᕕᒃ ᓵᓪᕖᑦ-ᒥᒃ.  

 ᐃᒪᖅ ᐲᔭᐃᕝᕕᐅᖅᑲᖅᑎᓪᓗᒍ ᑯᕕᑎᑕᐅᖃᑦᑕᖅᑐᖅ 
ᐊᖏᓗᐊᖏᒋᐊᖅᑎᑦᑎᕝᕕᒃ ᑕᓯᕋᔭᖕᒧᑦ.  ᐃᒪᖅ 
ᐱᓕᕆᐊᖑᔪᖅ ᐱᓕᕆᐊᖑᖃᑦᑕᖅᑐᖅ ᐅᑭᐅᒥᑦ  P-
ᖑᖅᑐᖅ = 0.5 mg/L 

 ᐃᒪᐅᑉ ᖃᓄᐃᓂᖓᓄᑦ ᐱᔭᐅᔪᖅ: 0.01 mg/L Mammoth 
ᑕᓯᕐᒥᑦ  1 mg/L ᐊᓂᒋᐊᕐᕕᐊᓂᑦ 
ᖁᕐᕕᖕᒥᙶᖅᑐᓕᕆᕝᕕᐅᑉ 
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PROPOSED EFFLUENT WATER QUALITY CRITERIA 
ᐃᒪᕐᒥᒃ ᑯᕕᔪᖅ ᖃᓄᐃᓐᓂᖓᓄᑦ ᐱᓕᕆᐊᖑᔪᒪᔪᖅ 

 Proposed Effluent Criteria below, 
based on current MMER and Portage 
effluent criteria (Meadowbank WL 
2AM-MEA1525, July 2015) 
* values being defined 

 

 

Mean(b) Maximum(c)

pH - 6 - 9.5 6 - 9.5
Total suspended somg/L 15 30

Aluminum mg/L * *
Arsenic mg/L 0.3 0.6

Chromium mg/L * *
Copper mg/L 0.1 0.2

Iron mg/L * *
Lead mg/L 0.1 0.2

Nickel mg/L 0.25 0.5

Zinc mg/L 0.4 0.8

Cyanide mg/L 1 2
Total Petroleum Hydmg/L 3 6
Radium 226 Bq/L 0.37 1.11

Constituent Units

EQC Based on Best 
Management  or 

Regulation(a)

 ᐃᒪᕐᒥᒃ ᑯᕕᔪᖅ ᖃᓄᐃᓐᓂᖓᓄᑦ 
ᐱᓕᕆᐊᖑᔪᖅᒪᔪᖅ ᐊᑖᓂ, ᐊᑐᖅᖢᓂ 
ᒫᓐᓇᐅᔪᖅ MMER-ᒥᑦ ᐊᒻᒪᓗ Portage-ᒥᑦ ᐃᒪᕐᒥᑦ 
ᑯᕕᔪᕐᒧ (ᐊᐳᖅᑎᓐᓈᖅᑐᖅ WL 2AM-MEA152, 
ᔪᓚᐃ 2015) 

* ᓈᓴᐅᑎᖏᑦ ᑐᑭᓕᐅᖅᑕᐅᕙᓪᓕᐊᔪᑦ 
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DUST MANAGEMENT 
ᐳᔪᖃᑖᒥᑦ ᐊᐅᓚᑦᑎᓂᖅ 

Agnico Eagle’s adaptive management plan 
for dust at Meadowbank Mine and AWAR 
can be summarized as the following: 
 Mine Pit Area / Haul Road and Airstrip 

watering. 

 Dust suppressant used in highest traffic 
areas and nearest to Baker Lake. 

 Where dust problems persist, a chemical 
suppressant (e.g., TETRA Flake [CaCl2]) 
is used, for example along the Vaul Haul 
Road. 

 In 2016, dust suppressants were applied 
in areas of concern identified by the HTO 
along the AWAR 

 

ᐊᒡᓃᑯᒃᑯᑦ ᐊᑐᓕᖅᑎᓐᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ 
ᐸᕐᓇᐅᑎᖓ ᐳᔪᖃᑖᖕᒧᑦ  ᐊᐳᖅᑎᓐᓈᖅᑐᒥᑦ 
ᐅᔭᕋᒃᑲᑕᕆᐊᕐᒧᑦ ᐊᒻᒪᓗ ᐅᑭᐅᓗᒃᑖᖅ ᐊᑉᖁᑎᒧᑦ 
ᓇᐃᓈᖅᑐᓕᐊᖑᔪᖕᓇᖅᑐᖅ ᐃᒪᓐᓇ: 

 ᐅᔭᕋᒃᑕᕆᐊᕐᕕᐅᔪᖅ / ᐅᓯᑲᑦᑕᖕᓂᕐᒧᑦ ᐊᑉᖁᑎ 
ᐊᒻᒪᓗ ᒥᑦᑕᕐᕕᒃ ᐃᒻᒥᖅᑐᖅᑕᐅᓂᖓ. 

 ᐳᔪᖃᑖᖃᓗᐊᖅᑕᐃᓕᔾᔪᑎ 
ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ ᐃᖏᕐᕋᔭᒡᕕᐅᓗᐊᖅᑐᓂ 
ᐊᒻᒪᓗ ᖃᓂᓛᖅ ᖃᒪᓂᑦᑐᐊᕐᒧᑦ. 

 ᐳᔪᖃᑖᖃᓗᐊᖅᑐᓂᑦ, 
ᐳᔪᖃᑖᖃᓗᐊᖅᑕᐃᓕᔾᔪᑏᑦ (ᓲᕐᓗ, TETRA Flake 
[CaCl2]) ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ, ᐆᒃᑑᑎᒋᓗᒍ Vault-
ᒥᑦ ᐅᓯᑲᑦᑕᖕᓂᕐᒧᑦ ᐊᑉᖁᑎᒥᑦ. 

 2016-ᒥᑦ, ᐳᔪᖃᑖᖃᓗᐊᖅᑕᐃᓕᔾᔪᑏᑦ 
ᐊᑐᖅᑕᐅᓚᐅᖅᑐᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᑦ 
ᐆᒪᔪᓕᕆᔨᐊᓛᒃᑯᓄᑦ ᐅᑭᐅᓗᒃᑖᖅ ᐊᑉᖁᑎᒥᑦ 
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Agnico Eagle’s adaptive management plan 
for mitigation of Whale Tail Pit and Haul 
Road dust will be similar and can be 
summarized in general as follows: 
 Low silt esker material is the preferred 

road top-dressing material used in 
construction. 

 After construction, problem areas will be 
identified and reported by Agnico Eagle 
staff (e.g., haul truck drivers), and top 
dressed with low silt esker material. 

 Initially, road watering may be applied to 
control problem areas. 

 Where dust problems persist, a chemical 
suppressant (e.g., TETRA Flake [CaCl2]) 
will be used. 

 

DUST MANAGEMENT 
ᐳᔪᖃᑖᒥᑦ ᐊᐅᓚᑦᑎᓂᖅ 

ᐊᒡᓃᑯᒃᑯᑦ ᐸᕐᓇᐅᑎᖓ 
ᐊᖏᓗᐊᖏᒋᐊᖅᑎᑦᑎᓂᕐᒧᑦ  Whale Tail ᓄᓇᒥᑦ 
ᐃᓗᑦᑐᖅᓯᒪᔪᕐᒥᑦ ᐊᒻᒪᓗ ᐅᓯᑲᑦᑕᖕᓂᕐᒧᑦ ᐊᑉᖁᑎᒥᑦ 
ᐳᔪᖃᑖᒃ ᐊᔾᔨᒋᓂᐊᖅᑕᖓ ᐊᒻᒪᓗ 
ᓇᐃᓈᖅᑐᓕᐊᖑᔪᖕᓇᖅᑐᖅ ᐃᒪᓐᓇ: 

 ᒪᕋᖃᓗᐊᖏᑦᑐᒥᑦ ᓯᐅᕋᕐᒥᑦ ᐊᑐᖅᑕᐅᖔᕈᒪᔪᖅ 
ᖄᖓᓄᑦ. 

 ᐊᑉᖁᓯᐅᕌᓂᒃᐸᑕ, ᐳᔪᖃᑖᖃᓗᐊᖅᑐᑦ 
ᐃᓕᑕᕆᔭᐅᔪᖕᓇᖅᑐᑦ ᐊᒻᒪᓗ ᐅᖃᐅᓯᐅᓗᑎᒃ 
ᐊᒡᓃᑯᒃᑯᑦ ᐱᓕᕆᔨᖏᓐᓄᑦ (ᓲᕐᓗ ᓄᓇᒃᑰᕈᑎᓂᒃ 
ᐊᖁᒃᑏᑦ), ᖄᓕᕐᓗᒍ ᒪᕋᖃᓗᐊᙱᑦᑐᒥᒃ 
ᓯᐅᕋᕐᒥᑦ. 

 ᐊᑉᖁᑎᒥᒃ ᐃᒻᒥᖅᑐᐃᓂᖅ 
ᐊᑐᖅᑕᐅᖃᑦᑕᓚᐅᖅᑐᖅ ᐳᔪᖃᑖᖃᓗᐊᖅᑐᓄᑦ. 

 ᐳᔪᖃᑖᖃᓗᐊᖅᑐᓄᑦ, 
ᐳᔪᖃᑖᖃᓗᐊᖅᑕᐃᓕᔾᔪᑎ (ᓲᕐᓗ, TETRA Flake 
[CaCl2]) ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ. 
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