
July 6, 2015



2



3



4

Discharge Dispersion Model

Jay and Misery Pit
Hydrodynamic Models

Site Water Quality Model

Lac du Sauvage Hydrodynamic
Model

Geochemical CharacterizationHydrogeology Model

Site Water Balance Model

Regional Water Balance Model

Lac de Gras Hydrodynamic
Model



5

Discharge Dispersion Model

Jay and Misery Pit
Hydrodynamic Models

Site Water Quality Model

Lac du Sauvage Hydrodynamic
Model

Hydrogeology Model

Site Water Balance Model

Regional Water Balance Model

Lac de Gras Hydrodynamic
Model

GoldSim

GEMSS

FEFLOW

CE-QUAL-W2

CORMIX



6



7

Meteorological
Variables

Hydrodynamic
Processes

DispersionProject

Site Water Quality Model

Discharge Dispersion Model

Lac de Gras Hydrodynamic
Model

Regional Water Balance Model



8



9

Frape & Fritz Profile

~12,000 mg/L

Diavik Profile

~3,000 mg/L

750 m Depth

Modelled Profile
(Current)

~7,000 mg/L

Frape & Fritz Profile

~12,000 mg/L



10

140 masl

440 masl

259 masl

360 masl
382 masl
402 masl
420 masl

302 masl

334 masl



11

Bottom Layer

Top Layer



12

140 masl

440 masl

380 masl

50 m3/day

~ 50 mg/L

~ 5500 mg/L

45 masl

416 masl

292 masl

~ 30 mg/L

(Pycnocline
elevation)

(Pycnocline
elevation)

~ 2700 mg/L

Misery Pit Jay Pit



13

Misery Pit Jay Pit



14

140 masl

440 masl

380 masl

~ 50 mg/L

~ 5500 mg/L

45 masl

416 masl

292 masl

~ 30 mg/L

~ 2700 mg/L

(Pycnocline
elevation)

(Pycnocline
elevation)

50 m3/day

Misery Pit Jay Pit



15

440 masl

~ 390 masl
~ 748 mg/L

~ 5520 mg/L

140 masl

~ 241 masl

~ 120 mg/L

~ 2700 mg/L

45 masl

(Pycnocline
elevation)

(Pycnocline
elevation)

50 m3/day

416 masl

Misery Pit Jay Pit



16

Meteorological
Variables

Hydrodynamic
Processes

DispersionProject

Site Water Quality Model

Discharge Dispersion Model

Lac de Gras Hydrodynamic
Model

Regional Water Balance Model



17

Bottom Layer

Top Layer



18

Bottom Layer

Top Layer



19



20

Model Description

Updated Assessment Case Updated Diavik discharge flows and modifications to
Pit Lake Model Assumptions

Reasonable Estimate Case Model to provide a more likely but less conservative
(i.e., expected) estimate of Project discharge water
quality
Less conservative than the DAR case

Lower Bound Scenario Model to evaluate meromixis in the Jay and Misery
Pits considering lower inflows to the Jay Pit and
resultant lower concentrations in Misery Pit
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Width of the Enhanced Permeability Zone Porosity

Hydraulic Conductivity Total Dissolved Solids Profile

EPZ = enhanced permeability zone; TDS = total dissolved solids; m = metre; m/s = metres per second
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Confidence Intervals – Monte Carlo

Scenario

2023 2029 (end of mining)

Total Inflow
(percentile)

Total Mass
(percentile)

Total Inflow
(percentile)

Total Mass
(percentile)

EA Conservative 95 97 94 97

Reasonable Estimate 80 90 80 91

Lower Bound 1 12 1 11

Confidence Intervals – First Order Approximation (Assuming Normal Distribution) (End of Mining)

Scenario Total Flow (percentile) Total Mass (percentile)

EA Conservative 97 99

Reasonable Estimate 82 88

Lower Bound 27 31
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