
• Single variable sensitivity analysis spider plots developed for the 
incremental IRR to diagnose  circuit vulnerabilities and benefits
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The Project
• Eskay Creek

– VMS deposit in northern BC
– UG mine until 2008 [1]
– OP mine in construction phase
– Refractory gold + silver ore
– Up to 28,000 t of antimony LOM

• Antimony (Sb)
– Critical mineral in Canada and the US
– Used in metal hardening and fireproofing
– Occurs as stibnite in this deposit
– Stibnite is naturally hydrophobic

• Smelter Terms
– Gold & Silver

• Highest payabilities at Pb, Cu, Zn smelters
• Lower payabilities at Sb smelters

– Antimony
• No payability at Pb, Cu, Zn smelters
• Highest payabilities at Sb smelters
• For maximum revenue, Sb must therefore be separated 

from the precious metals stream

• Deswik analysis (above) highlights potential Sb dilution in the 
monthly economic model. Future work should investigate a finer 
schedule (weekly or daily), stockpiling, and strategically 
campaigning for antimony.

• Antimony is viable at Eskay Creek; CL-14 is the most optimal. 
• Notable incremental NPV and a positive IRR.
• Potential strategic advantages posed by critical mineral 

production, it is recommended that Skeena Gold + Silver further 
pursue the potential for antimony recovery.
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Scenario Reagent Dosage (g/t)

CL-13
3418A 10
NaCN 400
MIBC 98

CL-14
3418A 10
NaCN 400
MIBC 49

Kerosene
Kerosene 50

MIBC 75

The power to total cost ratio (PcR) for 
flotation can vary from 40-70%. [4]

CAPEX/OPEX Considerations
Scenario

NPV Increase 

over Base (%)

LOM Sb Circuit 

Util. (%)

LOM Sb 

Production (t)

CL-13 1.70 27 17,500

CL-14 1.53 26 17,300

Kerosene -0.39 2 750

Economic Assessment

Testwork
• Objective is to recover antimony without losing gold and silver.
• Kerosene circuits intended to treat material before rougher flotation.
• Outcome circuits of sponsor testwork are tests CL-13 and CL-14 

which use the same circuit schematic [2].
• Base case circuit represents Skeena’s original circuit design however 

different recoveries can be experienced based on the reagents and 
dosages used.

• Literature review found stibnite is naturally hydrophobic at neutral 
pH [5].

• Kerosene capitalizes on stibnite’s natural hydrophobicity to promote 
selective recovery of antimony.

Scenario CAPEX OPEX Reagent Cost Total OPEX

CL-13 0.0% 0.0% +16.0% +11.7%

CL-14 0.0% 0.0% 0.0% 0.0%

Kerosene +16.8% +15.0% -57.1% -38.1%

Scenario
Bulk Con (Base Case) 

Recoveries
Sb Con Recoveries

Au (%) Ag (%) Sb (%) Au (%) Ag (%) Sb (%)

CL-13 86.3​ 79.2​ 99.5​ 56.8​ 72.7​ 94.7​

CL-14 86.5​ 94.7​ 98.8​ 58.6​ 86.7​ 95.3​

Kerosene 86.5​ 94.7​ 98.8​ 6.0​ 13.7​ 21.2​

• Kerosene circuit produced good separation, but insufficient antimony 
recovery compared to past testwork.

• CL-14 has noticeably higher silver recoveries in its base case resulting 
in more silver recovered overall for that circuit [2].

• Both CL-13 and 14 experience around 30% and 10% separation of Au 
and Ag respectively from the Sb concentrate [2].

Metal Price Assumed Value

Gold (CAD/ozt) 5,611.52

Silver (CAD/ozt) 74.03

Antimony (CAD/t) 41,000.00
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CL-14: Percent Change to IRR Sensitivity Plot

CAPEX OPEX Sb Price

Au Payability (Sb smelter) Ag Payability (Sb smelter) Au Price

Ag Price

Vol (m3) # Cells Vol/Cell (m3) Selected Cell(s)

1 32 6 5.3 Metso TankCell e5

2 24 5 4.8 Metso TankCell e5

3 17 3 5.7 Metso TankCell e5

4 11 2 5.5 Metso TankCell e5

Glencore Sizing Equation [3]:    

  𝑁 ∙ 𝑉𝐶𝑒𝑙𝑙 = 𝐹 ∙ 𝑇 ∙ 𝐸 ∙ 𝑃 [𝑚3]

Designed for MAX throughput

CL-13 & CL-14
(Skeena Testwork)

Problem Statement 
Produce a separate antimony concentrate without 

negatively affecting existing mine economics.

Although CL-13 shows the highest NPV increase %, this is because of 
its lower base NPV and similar splitting performance compared to 
other scenarios. CL-14 has the highest NPV due to higher Ag base 
recoveries. The high CAPEX for kerosene results in this being the only 
scenario having negative NPV increase and incremental IRR. 
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