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Appendix I.1 
Mine Site 

Proposed Action 

Low Flow Conditions
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As) 

-
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Mass Flux (g/year)
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As) 

-
346.99

5,801.05
-

692.75
-

207.95
#N/A
1.67
0.96
0.01
-

622.42
#N/A
#N/A
-
0.96
0.02
0.02

106.47
0.02
0.00
0.00
26.33
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0.00
-
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 liner leakage from Cat 3 stockpile to SW-003
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 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 

-
346.99

5,801.05
-

692.75
-

207.95
#N/A
1.67
0.96
0.01
-

622.42
#N/A
#N/A
-
0.96
0.02
0.02

106.47
0.02
0.00
0.00
26.33
0.03
0.06
0.00
-
-

2,682.58
#N/A
-
0.00
47.97
49.46
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 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)

0.00%

4.92%
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Proposed-Action-LOW As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)

0.00%

4.44%

74.30%

0.00%

8.87%

0.00%

2.66%

#N/A

0.02%
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0.00%
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 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004
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 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)

0.00%
3.28%
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0.00%
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0.00%
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0.00%
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 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co) 

-
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-
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Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co) 

-
265.06

446.23
-

529.18
-

158.85
#N/A
0.13
0.07
0.00
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 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004
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 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 

-
265.06

446.23
-

529.18
-

158.85
#N/A
0.13
0.07
0.00
-

475.46
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#N/A
-
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 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
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 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-LOW Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni) 

-
2,615.29

1,383.33
-

5,221.28
-

1,567.31
#N/A
2.09
1.16
0.01
-

4,691.17
#N/A
#N/A
-
1.16
15.18
15.95

543.94
0.03
0.64
0.11

134.50
0.20
0.42
0.00
-

0 1,000 2,000 3,000 4,000 5,000 6,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 1 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 1 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 

-
2,591.19

19,634.31
-

5,173.17
-

1,552.87
#N/A
4.91
3.15
0.03
-

4,647.95
#N/A
#N/A
-
3.15
1.59
1.67

2,400.29
0.07
0.07
0.01

593.50
0.19
0.41
0.00
-

0 5,000 10,000 15,000 20,000 25,000

surface water into SW-001
ground water into SW-001

discharges from upstream of PM-1
surface water into SW-002
ground water into SW-002
surface water into SW-003
ground water into SW-003

seepage from East Pit to SW-003
liner leakage from Cat 3 stockpile to SW-003

liner leakage from Cat 3LO stockpile to SW-003
liner leakage from Cat 3 sumps to SW-003

surface water into SW-004
ground water into SW-004

seepage from East Pit to SW-004
seepage from West Pit

liner leakage from Cat 3 stockpile to SW-004
liner leakage from Cat 3LO stockpile to SW-004

liner leakage from Cat 4 stockpile
liner leakage from LOSP

seepage from Overburden (Storage)
liner leakage from Cat 3LO sumps to SW-004

liner leakage from Cat 4 sumps
liner leakage from LOSP sumps

seepage from Overburden Ponds - PW1
leakage from Haul Road Pond - PW2
leakage from Haul Road Pond - PW4

leakage from RTH Pond - PW3
liner leakage from WWTF pond

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 1 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)

0.00%

19.42%

32.69%

0.00%

36.37%

0.00%

11.48%

#N/A

0.04%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 
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Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004, mass flux
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)

0.00%

9.19%

0.00%

17.20%

0.00%

5.43%

#N/A

0.03%

0.01%

0.00%

0.00%

16.10%

#N/A

#N/A

0.00%

0.01%

0.01%

0.00%

0.78%

0.00%

0.00%

0.00%

0.19%

0.00%

0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 5 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 5 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 5 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 

-
346.99

5,801.05
-

596.42
-

201.79
#N/A
12.39
2.26
0.01
-

596.79
#N/A
#N/A
-
2.26
1.64
0.44

106.47
0.02
0.01
0.00
26.33
0.03
0.06
0.00
10.25
-

2,668.56
#N/A

2,743.79
0.49

129.87
#N/A

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden(Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden(Cat 1/2) to SW-004A

 seepage from OverburdenPond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 

and Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 

and Low Liner Yield Conditions for Cobalt (Co)

0.00%
4.74%

7.97%
0.00%

8.14%
0.00%

2.75%
#N/A

13.72%
2.51%

0.01%
0.00%

8.14%
#N/A
#N/A
0.00%

2.51%
2.11%

0.56%
1.35%

0.02%
0.01%
0.00%
0.33%

0.00%
0.00%
0.00%

5.12%
0.00%

36.42%
#N/A

2.47%
0.00%

1.12%
#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden(Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden(Cat 1/2) to SW-004A

 seepage from OverburdenPond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 

and Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 

and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 10 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 10 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Low Flow 

and Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 

and Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 
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0.00%
2.74%

6.40%
0.00%

4.61%
0.00%

1.64%
#N/A

29.25%
5.31%

0.02%
0.00%

4.78%
#N/A
#N/A
0.00%

5.31%
0.15%
0.09%

8.47%
0.04%
0.00%
0.00%

2.09%
0.00%
0.00%
0.00%

1.06%
0.00%

21.12%
#N/A

2.92%
0.00%

4.01%
#N/A

0% 5% 10% 15% 20% 25% 30% 35%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden(Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden(Cat 1/2) to SW-004A

 seepage from OverburdenPond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 

and Low Liner Yield Conditions for Antimony (Sb)

0.00%
4.93%

27.38%
0.00%

8.28%
0.00%

2.94%
#N/A
0.04%
0.01%
0.00%
0.00%

8.58%
#N/A
#N/A
0.00%
0.01%
0.00%
0.01%
0.42%

0.00%
0.00%
0.00%
0.10%
0.00%
0.00%
0.00%
0.02%
0.00%

37.96%
#N/A

8.98%
0.00%
0.33%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP

 seepage from Overburden(Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden(Cat 1/2)

 seepage from OverburdenPond - PW7

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 15 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 15 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Low Flow 

and Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004 in Year 20 for Low Flow and 
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Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 

and Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Low Flow and 
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Proposed-Action-LOW Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 

and Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 

Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Low Flow and 
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 

and Low Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 20 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 20 for 
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 20 for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Low Flow and 
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Low Flow 
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)

0.00%

4.49%

75.13%

0.00%

6.44%

0.00%

2.54%

11.25%

0.12%

0.03%

0.00%

0% 10% 20% 30% 40% 50% 60% 70% 80%

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of surface discharges

from upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat

3 stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat

3 sumps to SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Closure_Mine-Site-

Proposed-Action-LOW As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Low Flow and 

Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 

and Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)

0.00%

13.07%

22.00%

0.00%

18.72%

0.00%

7.39%

4.18%

28.62%

5.99%

0.04%

0% 5% 10% 15% 20% 25% 30% 35%

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of surface discharges

from upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat

3 stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat

3 sumps to SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Closure_Mine-Site-

Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Low Flow and 

Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 

and Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Low Flow and 

Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 

and Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Low Flow and 

Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 

and Low Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-LOW Sb, SW-003, mass flux
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Proposed-Action-LOW Sb, SW-004, mass flux
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Proposed-Action-LOW Sb, SW-004a, mass flux
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 
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Proposed-Action-LOW Sb, SW-004, percent
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Closure for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-LOW SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Closure for 
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Closure for 
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Low Flow and 

Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Low Flow and 
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Low Flow 

and Low Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-LOW As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-LOW As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 
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Proposed-Action-LOW As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Proposed-Action-LOW Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 

-

265.06

446.23

-

394.01

-

156.89

17.51

580.38

121.41

0.73

0 100 200 300 400 500 600 700

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO stockpile

to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-LOW Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-LOW Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-LOW Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-LOW Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Proposed-Action-LOW Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 
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Proposed-Action-LOW Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 

-
2,615.29

1,383.33
-

3,887.56
-

1,547.99
152.34

10,051.14
2,102.59

12.64
-

4,534.54
152.34

2,563.08
-

2,102.59
198.50

#N/A
#N/A
23.59
10.95

#N/A
-
-
-
-

#N/A
-

20,133.04
5,363.70

2,098.58
0.26

774.62
#N/A

0 5,000 10,000 15,000 20,000 25,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-LOW Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 
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Proposed-Action-LOW Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 
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Proposed-Action-LOW Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-LOW SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 

-
2,591.19

19,634.31
-

3,851.74
-

1,533.72
1,779.08

126.63
26.49
0.16
-

4,492.76
1,779.08

8,847.94
-
26.49
2.50

#N/A
#N/A
0.30
0.14

#N/A
-
-
-
-

#N/A
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 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

Mass Flux (kg/year)
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Proposed-Action-LOW SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Post-

Closure for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 

-
2,591.19

19,634.31
-

3,851.74
-

1,533.72
1,779.08

126.63
26.49
0.16
-

4,492.76
1,779.08

8,847.94
-
26.49
2.50

#N/A
#N/A
0.30
0.14

#N/A
-
-
-
-

#N/A
-

19,947.54
18,515.88

11,683.44
1.47

2,784.55
#N/A
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 discharges from upstream of PM-1
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 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (kg/year)
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Proposed-Action-LOW SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)

0.00%

8.77%

66.46%

0.00%

13.04%

0.00%

5.19%

6.02%

0.43%

0.09%
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 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent
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Proposed-Action-LOW SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)

0.00%

5.80%

43.93%

0.00%

8.62%

0.00%

3.43%

3.98%

0.28%

0.06%

0.00%

0.00%

10.05%

3.98%

19.80%

0.00%

0.06%

0.01%

#N/A

#N/A

0.00%

0.00%

#N/A

0.00%

0.00%

0.00%

0.00%

#N/A
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 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent
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Proposed-Action-LOW SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)

0.00%
2.65%

20.11%
0.00%

3.95%
0.00%

1.57%
1.82%

0.13%
0.03%
0.00%
0.00%

4.60%
1.82%

9.06%
0.00%
0.03%
0.00%
#N/A
#N/A
0.00%
0.00%
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A
0.00%

20.43%
18.97%

11.97%
0.00%

2.85%
#N/A
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 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



 

 

 

 

 

Appendix I.2 
Mine Site 

Proposed Action 

Average Flow Conditions 
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 

8,512.42

346.99

5,801.05

9,963.75

692.75

3,043.57

207.95

#N/A

1.59

1.09

0.01

0 2,000 4,000 6,000 8,000 10,000 12,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 

8,512.42

346.99

5,801.05

9,963.75

692.75

3,043.57

207.95

#N/A

1.59

1.09

0.01

11,206.88

622.42

#N/A

#N/A

-

1.09

0.02

0.02

106.47

0.02

0.00

0.00

26.33

0.03

0.06

0.00

-

0 2,000 4,000 6,000 8,000 10,000 12,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 

8,512.42
346.99

5,801.05
9,963.75

692.75
3,043.57

207.95
#N/A
1.59
1.09
0.01

11,206.88
622.42

#N/A
#N/A
-
1.09
0.02
0.02
106.47
0.02
0.00
0.00
26.33
0.03
0.06
0.00
-

44,978.99
2,682.58

#N/A
-
0.00
54.93
49.46

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)

29.79%

1.21%

20.30%

34.87%

2.42%

10.65%

0.73%

#N/A

0.01%

0.00%

0.00%
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 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)

21.00%

0.86%

14.31%

24.58%

1.71%

7.51%

0.51%

#N/A

0.00%

0.00%

0.00%

27.65%

1.54%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

0.26%

0.00%

0.00%

0.00%
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0.00%
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 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)

9.64%
0.39%

6.57%
11.28%

0.78%
3.45%

0.24%
#N/A
0.00%
0.00%
0.00%

12.69%
0.70%

#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.12%
0.00%
0.00%
0.00%
0.03%
0.00%
0.00%
0.00%
0.00%
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3.04%
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 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
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 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A
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Percent
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 

2,017.16

265.06

446.23

2,361.08

529.18

721.22

158.85
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 

2,017.16

265.06

446.23

2,361.08

529.18

721.22

158.85

#N/A

0.21

0.11

0.00
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 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004
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Mass Flux (g/year)
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 

2,017.16
265.06

446.23
2,361.08

529.18
721.22

158.85
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)

31.04%

4.08%

6.87%

36.33%

8.14%

11.10%

2.44%

#N/A

0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 

6,293.55

2,615.29

1,383.33

7,366.56

5,221.28

2,250.22

1,567.31

#N/A

3.44

1.89

0.01

8,285.65

4,691.17

#N/A

#N/A

-

1.89

14.33

15.06

543.94

0.03

0.37

0.06

134.50

0.20

0.42

0.00

-

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)  
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)  

6,051.49

240.97

1,338.70

7,083.23

481.08

2,163.67

144.41

#N/A

0.32

0.18

0.00

7,966.98

432.23

#N/A

#N/A

-

0.18

0.01

0.01

20.47

0.00

0.00

0.00

5.06

0.02

0.04

0.00

-

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)  

6,051.49
240.97

1,338.70
7,083.23

481.08
2,163.67

144.41
#N/A
0.32
0.18
0.00

7,966.98
432.23

#N/A
#N/A
-
0.18
0.01
0.01
20.47
0.00
0.00
0.00
5.06
0.02
0.04
0.00
-

31,975.58
1,862.90

#N/A
-
0.00
8.14
9.51

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 

36,308.92

2,591.19

19,634.31

42,499.41

5,173.17

12,982.05

1,552.87

#N/A

4.67

3.21

0.02

47,801.85

4,647.95

#N/A

#N/A

-

3.21

1.50

1.57

2,400.29

0.05

0.04

0.01

593.50

0.19

0.41

0.00

-

0 10,000 20,000 30,000 40,000 50,000 60,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4) 

20.61%

1.47%

11.14%

24.12%

2.94%

7.37%

0.88%

#N/A

0.00%

0.00%

0.00%

27.13%

2.64%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

1.36%

0.00%

0.00%

0.00%

0.34%

0.00%

0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_01_Mine-Site-

Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni) 

23.92%

9.94%

5.26%

27.91%

18.62%

8.40%

5.88%

#N/A

0.05%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)

23.56%

0.94%

5.21%

27.49%

1.76%

8.27%

0.55%

#N/A

0.01%

0.00%

0.00%

30.46%

1.64%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

0.08%

0.00%

0.00%

0.00%

0.02%

0.00%

0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 

2,017.16

265.06

446.23

2,348.72

455.60

686.47

154.15

#N/A

1,056.90

238.79

0.59

0 500 1,000 1,500 2,000 2,500 3,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 

6,858.35
473.90

1,106.66
7,985.64

814.55
2,334.01

275.60
#N/A

5,948.22
1,096.28

3.33
8,780.06

815.05
#N/A
#N/A
-

1,096.28
19.74
5.38

1,463.24
6.25
0.06
0.02
361.81

0.04
0.08
0.00
299.49

35,261.16
3,644.56

#N/A
438.82

0.06
1,021.06

#N/A

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 

6,293.55

2,615.29

1,383.33

7,328.00

4,495.23

2,141.80

1,520.93

#N/A

12,691.12

3,885.37

7.11

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb) 

23.75%

0.95%

5.25%

27.65%

1.63%

8.08%

0.55%

#N/A

0.01%

0.00%

0.00%

30.40%

1.63%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

0.08%

0.00%

0.00%

0.00%

0.02%

0.00%

0.00%

0.00%

0.01%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 

8,512.42

346.99

5,801.05

9,926.57

582.81

2,906.19

207.18

#N/A

30.71

5.66

0.01

0 2,000 4,000 6,000 8,000 10,000 12,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for  Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)

6,051.49

240.97

1,338.70

7,056.80

404.73

2,066.01

143.87

#N/A

3.46

0.64

0.00

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)

6,051.49

240.97

1,338.70

7,056.80

404.73

2,066.01

143.87

#N/A

3.46

0.64

0.00

7,618.79

419.73

#N/A

#N/A

-

0.64

0.36

0.41

20.47

0.00

0.00

0.00

5.06

0.02

0.04

0.00

0.84

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)

10.28%
0.41%

2.27%
11.99%

0.69%
3.51%

0.24%
#N/A
0.01%
0.00%
0.00%

12.94%
0.71%

#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.03%
0.00%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%

52.67%
3.15%

#N/A
1.02%

0.00%
0.04%
#N/A

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)

30.07%

1.23%

20.49%

35.36%

1.76%

10.33%

0.69%

#N/A

0.07%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_20_Mine-Site-

Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 

6,293.55

2,615.29

1,383.33

7,401.42

3,745.51

2,162.37

1,478.41

#N/A

19,938.68

4,140.45

12.64

0 5,000 10,000 15,000 20,000 25,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_20_Mine-Site-

Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 

36,308.92

2,591.19

19,634.31

42,700.49

3,711.00

12,475.19

1,464.79

#N/A

251.20

52.16

0.16

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to

SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_20_Mine-Site-

Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co) 

26.18%

3.44%

5.79%

29.75%

4.93%

8.88%

1.94%

1.04%

14.94%

3.10%

0.01%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of surface discharges

from upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat 3

stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat 3

sumps to SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Closure_Mine-Site-

Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for Average Flow 

and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-AVERAGE As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-AVERAGE As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Proposed-Action-AVERAGE Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 

2,017.16

265.06

446.23

2,418.50

394.01

732.03

156.89

10.13

1,151.31

239.08

0.73

2,760.52

459.58

10.13

213.25

-

239.08

11.46

#N/A

#N/A

1.36

0.63

#N/A

-

-

-

-

#N/A

0 500 1,000 1,500 2,000 2,500 3,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-AVERAGE Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-AVERAGE Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-AVERAGE Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-AVERAGE Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Proposed-Action-AVERAGE Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-AVERAGE Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-AVERAGE Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-AVERAGE Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-AVERAGE SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-AVERAGE SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Mass Flux (kg/year)
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Proposed-Action-AVERAGE SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4) 

36,308.92
2,591.19

19,634.31
43,533.00

3,851.74
13,176.52

1,533.72
1,317.76
251.20
52.16
0.16

49,689.33
4,492.76

1,317.76
6,206.99

-
52.16
2.50

#N/A
#N/A
0.30
0.14

#N/A
-
-
-
-

#N/A
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 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
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 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
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Mass Flux (kg/year)
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Proposed-Action-AVERAGE SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)

29.70%

2.12%

16.06%

35.61%

3.15%

10.78%

1.25%

1.08%

0.21%

0.04%
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SW-003

Percent
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Proposed-Action-AVERAGE SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for Average 

Flow and Average Liner Yield Conditions for Sulfate (SO4)

19.73%

1.41%

10.67%

23.66%

2.09%

7.16%

0.83%

0.72%

0.14%

0.03%

0.00%

27.00%

2.44%

0.72%

3.37%

0.00%

0.03%

0.00%

#N/A

#N/A
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0.00%

#N/A

0.00%

0.00%

0.00%

0.00%
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 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent
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Proposed-Action-AVERAGE SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)

4.71%
0.34%

2.55%
5.65%

0.50%
1.71%

0.20%
0.17%
0.03%
0.01%
0.00%

6.45%
0.58%

0.17%
0.81%

0.00%
0.01%
0.00%
#N/A
#N/A
0.00%
0.00%
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A

24.68%
2.59%

47.38%
0.96%

0.00%
0.50%

#N/A
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 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1/2 stockpile to SW-004A

 liner leakage from Cat 1/2 sumps to SW-004A
 seepage from Overburden (Cat 1/2) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



 

 

 

 

 

Appendix I.3 
Mine Site 

Proposed Action 

High Flow Conditions 
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30

346.99

5,801.05

165,726.82

692.75

107,191.12

207.95

#N/A

5.74

21.45

0.00
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 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30
346.99

5,801.05
165,726.82

692.75
107,191.12

207.95
#N/A
5.74
21.45
0.00

110,562.25
622.42

#N/A
#N/A
-
21.45
0.32
0.34
106.47
0.01
0.00
0.00
26.33
0.03
0.06
0.00
-
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 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

Mass Flux (g/year)
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30
346.99
5,801.05

165,726.82
692.75

107,191.12
207.95

#N/A
5.74
21.45
0.00

110,562.25
622.42

#N/A
#N/A
-
21.45
0.32
0.34
106.47
0.01
0.00
0.00
26.33
0.03
0.06
0.00
-

1,223,757.49
2,682.58

#N/A
-
0.00
189.52
49.46
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 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
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Mass Flux (g/year)
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Arsenic (As)

36.15%

0.08%

1.32%

37.79%

0.16%

24.45%

0.05%

#N/A

0.00%

0.00%
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 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent
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Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Arsenic (As)

28.83%

0.06%

1.06%

30.14%

0.13%

19.50%

0.04%

#N/A

0.00%

0.00%

0.00%

20.11%

0.11%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%
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 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow 

and High Liner Yield Conditions for Arsenic (As)

8.92%
0.02%
0.33%

9.33%
0.04%

6.03%
0.01%
#N/A
0.00%
0.00%
0.00%

6.22%
0.04%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
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0.15%
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 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Percent
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.55

265.06

446.23

39,271.76

529.18

25,400.74

158.85

#N/A

1.08

3.23
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Mass Flux (g/year)
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.55
265.06
446.23

39,271.76
529.18

25,400.74
158.85

#N/A
1.08
3.23
0.00

26,199.59
475.46

#N/A
#N/A
-
3.23
23.07
24.24
75.76
0.00
0.02
0.00
18.73
0.02
0.04
0.00
-
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 ground water into SW-004
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 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

Mass Flux (g/year)
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.55
265.06
446.23

39,271.76
529.18

25,400.74
158.85

#N/A
1.08
3.23
0.00

26,199.59
475.46

#N/A
#N/A
-
3.23
23.07
24.24
75.76
0.00
0.02
0.00
18.73
0.02
0.04
0.00
-

289,989.93
2,049.19

#N/A
-
0.00
91.25
35.19
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 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Cobalt (Co)

36.24%

0.26%

0.43%

37.89%

0.51%
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0.15%
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0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003
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SW-003

Percent
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)  
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow 

and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 1 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 1 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 1 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 1 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 1 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 1 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30

346.99

5,801.05

164,541.16

649.82

105,944.88

205.13

#N/A

61.49

76.71

0.01

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.55

265.06

446.23

38,990.80

496.39

25,105.42

156.69

#N/A

4.50

5.62

0.00

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 

117,185.79
2,615.29
1,383.33

121,651.28
4,897.72

78,328.92
1,546.05

#N/A
74.48
92.92
0.01

79,564.95
4,584.14

#N/A
#N/A
-
92.92
9,912.02
4,978.99
543.94
0.03
1.12
0.75
134.50
0.20
0.42
0.00
21.02

891,949.43
20,160.16

#N/A
-
0.02
3,575.04
252.69

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,00

0

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 5 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 

676,071.89

2,591.19

19,634.31

701,834.33

4,852.59

451,897.61

1,531.81

#N/A

193.61

252.83

0.04

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_05_Mine-Site-

Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 5 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 5 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 5 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 5 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 5 for High Flow and 
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow 

and High Liner Yield Conditions for Copper (Cu)

24.63%

0.09%

0.21%

25.39%

0.16%

16.15%

0.05%

#N/A

4.15%

5.99%

0.00%

16.52%

0.16%

#N/A

#N/A

0.00%

5.99%

0.08%

0.02%

0.28%

0.00%

0.00%

0.00%

0.07%

0.00%

0.00%

0.00%

0.06%

0% 5% 10% 15% 20% 25% 30% 35%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_10_Mine-Site-

Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 10 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 10 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 10 for 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 10 for 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 10 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 10 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 10 for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 

117,185.79

2,615.29

1,383.33

120,823.63

4,392.64

77,057.60

1,561.51

#N/A

97,566.46

149,746.04

7.18

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)

36.93%

0.08%

0.44%

38.08%

0.13%

24.28%

0.05%

#N/A

0.01%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_15_Mine-Site-

Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 15 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 15 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 15 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 15 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 15 for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow 

and High Liner Yield Conditions for Arsenic (As)

36.57%

0.08%

1.34%

37.72%

0.11%

24.08%

0.05%

#N/A

0.02%

0.03%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_20_Mine-Site-

Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow 

and High Liner Yield Conditions for Arsenic (As)

29.45%

0.06%

1.08%

30.38%

0.09%

19.39%

0.04%

#N/A

0.02%

0.02%

0.00%

19.31%

0.11%

#N/A

#N/A

0.00%

0.02%

0.00%

0.00%

0.02%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP 

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Year_20_Mine-Site-

Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow 
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Year 20 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Year 20 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Year 20 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Year 20 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Year 20 for High Flow and 

High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Year 20 for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb)

112,678.65
240.97
1,338.70

112,265.29
345.10

73,138.83
136.22
808.12
11.26
12.61
0.00

82,020.91
406.74
808.12

#N/A
-
12.61
1.65

#N/A
#N/A
0.00
0.00

#N/A
-
-
-
-

#N/A
836,689.38

1,848.96
#N/A
1,608.67
0.06
59.75

#N/A

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from east pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from east pit to SW-004
 seepage from west pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from Cat 4LO stockpile
 leakage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004
 liner leakage from Cat 4 sumps

 liner leakage from Cat 4LO sumps
 leakage from Overburden Ponds - PW1

 liner leakage from Haul Road Pond - PW2
 liner leakage from Haul Road Pond - PW4

 liner leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 mine site runoff
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 leakage from Overburden (Cat 1/2)

 leakage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Closure_Mine-Site-

Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Antimony (Sb)
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Closure for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Closure for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)

29.10%

0.11%

0.85%

28.99%

0.16%

18.89%

0.06%

0.13%

0.06%

0.07%

0.00%

21.18%

0.19%

0.13%

#N/A

0.00%

0.07%

0.01%

#N/A

#N/A

0.00%

0.00%

#N/A

0.00%

0.00%

0.00%

0.00%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

mass flux of surface water into SW-001

mass flux of ground water into SW-001

mass flux of surface discharges from upstream of PM-1

mass flux of surface water into SW-002

mass flux of ground water into SW-002

mass flux of surface water into SW-003

mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003

mass flux of liner leakage from Cat 3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003

mass flux of liner leakage from Cat 3 sumps to SW-003

mass flux of surface water into SW-004

mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004

mass flux of seepage from West Pit

mass flux of liner leakage from Cat 3 stockpile to SW-004

mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile

mass flux of liner leakage from LOSP

mass flux of seepage from Overburden (Storage)

mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps

mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1

mass flux of leakage from Haul Road Pond - PW2

mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3

mass flux of liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Closure_Mine-Site-

Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Closure for High Flow 

and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH As, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Proposed-Action-HIGH As, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30
346.99
5,801.05

167,058.71
515.79

108,176.01
205.38
215.43
99.91
111.96
0.01

116,857.22
601.63
215.43
7,109.51
-
111.96
14.66

#N/A
#N/A
0.02
0.01

#N/A
-
-
-
-

#N/A
1,313,700.89

2,671.21
2,515,072.86

14,276.99
0.49
403.29

#N/A

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-HIGH As, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Arsenic (As)

35.94%

0.08%

1.32%

37.88%

0.12%

24.53%

0.05%

0.05%

0.02%

0.03%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-HIGH As, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH As, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Proposed-Action-HIGH Co, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Proposed-Action-HIGH Co, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.55
265.06
446.23

39,587.37
394.01

25,634.12
156.89
16.88

6,191.88
6,938.09

0.73
27,691.28

459.58
16.88
268.54
-

6,938.09
908.37

#N/A
#N/A
1.36
0.63

#N/A
-
-
-
-

#N/A
311,303.53

2,040.51
95,000.32

379.58
0.01
194.18

#N/A

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP 

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1/2 stockpile

 liner leakage from Cat 1/2 sumps
 seepage from Overburden (Cat 1/2)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2m_PA\Sensitivity_Post-Closure_Mine-Site-

Proposed-Action-HIGH Co, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Co, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Proposed-Action-HIGH Cu, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Coppper (Cu) 
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Proposed-Action-HIGH Cu, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Proposed-Action-HIGH Cu, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Cu, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Proposed-Action-HIGH Ni, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Proposed-Action-HIGH Ni, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Ni, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Proposed-Action-HIGH Sb, SW-003, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Antimony (Sb)  
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Proposed-Action-HIGH Sb, SW-004, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004a, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Antimony (Sb)  
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Proposed-Action-HIGH Sb, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH Sb, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Antimony (Sb) 
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Proposed-Action-HIGH SO4, SW-003, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-003 in Post-Closure 

for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004 in Post-Closure 

for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-004a, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at SW-004a in Post-

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Proposed-Action-HIGH SO4, SW-003, percent

Proposed Action: Percent of Impacts at SW-003 in Post-Closure for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004, percent

Proposed Action: Percent of Impacts at SW-004 in Post-Closure for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Proposed-Action-HIGH SO4, SW-004a, percent

Proposed Action: Percent of Impacts at SW-004a in Post-Closure for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Appendix I.4 
Mine Site 

Reasonable Alternative 

Low Flow Conditions 
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 

-

346.99
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-
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Alternative-LOW As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 

-
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for Low 

Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)

0.00%

18.94%

31.89%

0.00%

37.81%

0.00%

11.35%

#N/A

0.01%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Cu, SW-003, mass flux
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Alternative-LOW Cu, SW-004, mass flux
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)

0.00%
4.68%

10.92%
0.00%

9.34%
0.00%

2.80%
#N/A
0.00%
0.00%
0.00%
0.00%

8.39%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%

14.44%
0.00%
0.00%
0.00%

3.57%
0.00%
0.00%
0.00%
0.03%
0.00%

36.15%
#N/A
0.00%
0.00%

2.97%
6.71%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 

-

2,615.29

1,383.33

-

5,221.28

-

1,567.31

#N/A

1.48

0.58

0.02

-

4,691.17

#N/A

#N/A

-

0.58

0.15

11.50

543.94

0.02

0.02

0.12

134.50

0.20

0.42

0.00

35.12

0 1,000 2,000 3,000 4,000 5,000 6,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)

0.00%

16.14%

8.54%

0.00%

32.22%

0.00%

9.67%

#N/A

0.01%

0.00%

0.00%

0.00%

28.95%

#N/A

#N/A

0.00%

0.00%

0.00%

0.07%

3.36%

0.00%

0.00%

0.00%

0.83%

0.00%

0.00%

0.00%

0.22%

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)

-

240.97

1,338.70

-

481.08

-

144.41

#N/A

0.14

0.05

0.00

-

432.23

#N/A

#N/A

-

0.05

0.01

0.01

20.47

0.00

0.00

0.00

5.06

0.02

0.04

0.00

2.03

0 200 400 600 800 1,000 1,200 1,400 1,600

mass flux of surface water into SW-001

mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1

mass flux of surface water into SW-002

mass flux of ground water into SW-002

mass flux of surface water into SW-003

mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003

mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003

mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004

mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004

mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004

mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile

mass flux of liner leakage from LOSP

mass flux of seepage from Overburden (Storage)

mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps

mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1

mass flux of leakage from Haul Road Pond - PW2

mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3

mass flux of liner leakage from WWTF pond

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW Sb, SW-004a, mass flux
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Alternative-LOW Sb, SW-003, percent
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Alternative-LOW Sb, SW-004, percent
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Alternative-LOW Sb, SW-004a, percent
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Alternative-LOW SO4, SW-003, mass flux
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-

2,591.19

19,634.31

-

5,173.17

-

1,552.87

#N/A

3.76

1.58

0.06

0 5,000 10,000 15,000 20,000 25,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-LOW SO4, SW-004, mass flux
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Alternative-LOW SO4, SW-004a, mass flux
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent
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Alternative-LOW SO4, SW-004a, percent
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux
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5 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 

-
346.99

5,801.05
-

649.82
-

205.13
#N/A
13.68

1.72
0.02
-

608.22

#N/A
#N/A
-

1.72
2.16
0.27

106.47

0.02
0.02
0.00

26.33
0.03
0.06
0.00

0.61

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002

 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004
 seepage from East Pit to SW-004

 seepage from West Pit to SW-004
 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004
 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-LOW As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)

0.00%

17.23%

40.24%

0.00%

32.27%

0.00%

10.19%

#N/A

0.06%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 
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Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 
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Alternative-LOW Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

5 for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in   

Year 5 for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 5 for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for Low 
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for Low 
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for Low 
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for Low 
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Alternative-LOW Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for Low 
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Alternative-LOW Sb, SW-003, percent
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Alternative-LOW Sb, SW-004, percent
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Alternative-LOW Sb, SW-004a, percent
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Alternative-LOW SO4, SW-003, mass flux
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Alternative-LOW SO4, SW-004, mass flux
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Alternative-LOW SO4, SW-004a, mass flux
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Alternative-LOW SO4, SW-003, percent
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Alternative-LOW SO4, SW-004a, percent
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux
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Alternative-LOW As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for Low 
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 
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Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Sb, SW-004a, mass flux
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Alternative-LOW Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 
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Alternative-LOW Sb, SW-004, percent
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Alternative-LOW Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)

0.00%
4.89%

27.17%
0.00%

8.33%
0.00%

2.87%
#N/A
0.05%
0.00%
0.00%
0.00%

8.45%
#N/A
#N/A
0.00%
0.00%
0.01%
0.01%
0.42%

0.00%
0.00%
0.00%
0.10%
0.00%
0.00%
0.00%
0.05%
0.00%

37.63%
#N/A

9.67%
0.00%
0.33%
#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

mass flux of surface water into SW-001
mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1
mass flux of surface water into SW-002
mass flux of ground water into SW-002
mass flux of surface water into SW-003
mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003
mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003
mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004
mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004
mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004
mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile
mass flux of liner leakage from  LOSP

mass flux of seepage from Overburden  (Storage)
mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps
mass flux of liner leakage from  LOSP sumps

mass flux of seepage from Overburden  Ponds - PW1
mass flux of leakage from Haul Road Pond - PW2
mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3
mass flux of liner leakage from WWTF pond

mass flux of surface water into SW-004A
mass flux of ground water into SW-004A

mass flux of West Pit overflow
mass flux of liner leakage from Cat 1 stockpile

mass flux of liner leakage from Cat 1 sumps
mass flux of seepage from Overburden  (Cat 1)

mass flux of seepage from Overburden  Pond - PW7

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-LOW SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

12 for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 
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Alternative-LOW SO4, SW-004a, mass flux
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)

0.00%
3.72%

28.20%
0.00%

6.34%
0.00%

2.19%
#N/A
0.10%
0.01%
0.00%
0.00%

6.43%
#N/A
#N/A
0.00%
0.01%
0.02%
0.06%

3.45%
0.00%
0.00%
0.00%
0.85%

0.00%
0.00%
0.00%
0.12%
0.00%

28.64%
#N/A

15.86%
0.00%

4.00%
#N/A

0% 10% 20% 30% 40% 50% 60% 70% 80%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from  LOSP to SW-004

 seepage from Overburden  (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from  LOSP sumps to SW-004

 seepage from Overburden  Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden  (Cat 1) to SW-004A

 seepage from Overburden  Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for Low 
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for Low 
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 

-

2,615.29

1,383.33

-

4,392.64

-

1,561.51

#N/A

25.45

0.58

0.02

0 1,000 2,000 3,000 4,000 5,000 6,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)

-

240.97

1,338.70

-

404.73

-

143.87

#N/A

2.37

0.20

0.00

-

419.73

#N/A

#N/A

-

0.20

0.17

0.33

20.47

0.00

0.00

0.00

5.06

0.02

0.04

0.00

2.26

0 200 400 600 800 1,000 1,200 1,400 1,600

mass flux of surface water into SW-001

mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1

mass flux of surface water into SW-002

mass flux of ground water into SW-002

mass flux of surface water into SW-003

mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003

mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003

mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004

mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004

mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004

mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile

mass flux of liner leakage from LOSP 

mass flux of seepage from Overburden (Storage)

mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps

mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1

mass flux of leakage from Haul Road Pond - PW2

mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH  Pond- PW3

mass flux of liner leakage from WWTF pond

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-LOW Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)

-
240.97

1,338.70
-

404.73
-

143.87
#N/A
2.37
0.20
0.00
-

419.73
#N/A
#N/A
-
0.20
0.17
0.33
20.47
0.00
0.00
0.00
5.06
0.02
0.04
0.00
2.26
-

1,856.06
#N/A

442.13
0.06
16.31

#N/A

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

mass flux of surface water into SW-001
mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1
mass flux of surface water into SW-002
mass flux of ground water into SW-002
mass flux of surface water into SW-003
mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003
mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003
mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004
mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004
mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004
mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile
mass flux of liner leakage from LOSP 

mass flux of seepage from Overburden (Storage)
mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps
mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1
mass flux of leakage from Haul Road Pond - PW2
mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH  Pond- PW3
mass flux of liner leakage from WWTF pond

mass flux of surface water into SW-004A
mass flux of ground water into SW-004A

mass flux of West Pit overflow
mass flux of liner leakage from Cat 1 stockpile

mass flux of liner leakage from Cat 1 sumps
mass flux of seepage from Overburden (Cat 1)

mass flux of seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-LOW Sb, SW-003, percent
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Alternative-LOW SO4, SW-003, mass flux
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Alternative-LOW SO4, SW-003, percent
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Alternative-LOW As, SW-003, mass flux
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Alternative-LOW As, SW-004, mass flux
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Alternative-LOW As, SW-004a, mass flux
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)

0.00%

5.06%

84.61%

0.00%

7.25%

0.00%

2.86%

#N/A

0.18%

0.03%

0.00%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_20_Mine-Site-

Alternative-LOW As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for Low 
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for Low Flow and Low Liner Yield Conditions for Copper (Cu) 
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Alternative-LOW Cu, SW-004a, mass flux
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Alternative-LOW Cu, SW-003, percent
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Alternative-LOW Cu, SW-004, percent
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Alternative-LOW Cu, SW-004a, percent
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004, mass flux
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Alternative-LOW Ni, SW-004a, mass flux
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for Low 
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Alternative-LOW Ni, SW-004a, percent
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Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, mass flux
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Alternative-LOW Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-LOW Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, percent
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Alternative-LOW Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for Low 
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Alternative-LOW SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 
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Alternative-LOW SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 
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Alternative-LOW SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for Low 
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Alternative-LOW SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-004a, mass flux
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Arsenic (As)
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Alternative-LOW As, SW-004, percent
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Alternative-LOW As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for Low 
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux
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Alternative-LOW Co, SW-004a, mass flux
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Cobalt (Co)

0.00%

21.20%

35.69%

0.00%

30.36%

0.00%

11.98%

0.68%

0.07%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for Low 
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Alternative-LOW Co, SW-004a, percent
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 
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Alternative-LOW Cu, SW-004a, mass flux
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Closure for Low Flow and Low Liner Yield Conditions for Copper (Cu) 

-
473.90

1,106.66
-

678.70
-

267.89
102.49

1.65
0.26
0.00
-

799.92
102.49

#N/A
-
0.26

#N/A
#N/A
#N/A
0.00

#N/A
#N/A
-
-
-
-

#N/A
-

3,636.29
#N/A

508.45
0.06

693.08
#N/A

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for Low 
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for Low 
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 

-

2,615.29

1,383.33

-

3,745.51

-

1,478.41

73.49

12.48

2.46

0.02

-

4,414.46

73.49

#N/A

-

2.46

#N/A

#N/A

#N/A

0.02

#N/A

#N/A

-

-

-

-

#N/A

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for Low 
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Alternative-LOW Ni, SW-004a, percent
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Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 
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Alternative-LOW Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for Low 
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Alternative-LOW Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for Low 

Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in 

Closure for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in 
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Alternative-LOW SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for Low 

Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004a, percent
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Alternative-LOW As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in  Post-

Closure for Low Flow and Low Liner Yield Conditions for Arsenic (As) 
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Alternative-LOW As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Arsenic (As)
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Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 
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Alternative-LOW Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Cobalt (Co) 
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Alternative-LOW Co, SW-004, mass flux
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Alternative-LOW Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in   
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Alternative-LOW Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Cobalt (Co)
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Alternative-LOW Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 
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Alternative-LOW Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Coppper (Cu) 
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Alternative-LOW Cu, SW-004, mass flux
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Alternative-LOW Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in   

Post-Closure for Low Flow and Low Liner Yield Conditions for Copper (Cu) 

-
473.90

1,106.66
-

704.44
-

280.50
9.61
1.65
0.26
0.00
-

821.68
9.61

214.94
-
0.26

#N/A
#N/A
#N/A
0.00

#N/A
#N/A
-
-
-
-

#N/A
-

3,648.19
449.80

508.45
0.06

693.08
#N/A

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-LOW Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Copper (Cu)
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Alternative-LOW Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in   

Post-Closure for Low Flow and Low Liner Yield Conditions for Nickel (Ni) 
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Alternative-LOW Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Nickel (Ni)
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Alternative-LOW Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Nickel (Ni)

0.00%
5.90%

3.12%
0.00%

8.78%
0.00%

3.49%
0.02%
0.03%
0.01%
0.00%
0.00%

10.24%
0.02%

4.92%
0.00%
0.01%
#N/A
#N/A
#N/A
0.00%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A
0.00%

45.45%
10.29%

5.97%
0.00%

1.75%
#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-LOW Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Post-

Closure for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in   

Post-Closure for Low Flow and Low Liner Yield Conditions for Antimony (Sb) 
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Alternative-LOW Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Antimony (Sb)
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Alternative-LOW SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in   

Post-Closure for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in   

Post-Closure for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 
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Alternative-LOW SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Post-Closure for Low Flow and Low Liner Yield Conditions for Sulfate (SO4) 

-
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Alternative-LOW SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Low Flow and Low Liner Yield Conditions for Sulfate (SO4)
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Alternative-LOW SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Low Flow and Low Liner Yield Conditions for Sulfate (SO4)

0.00%
2.55%

19.29%
0.00%

3.78%
0.00%

1.51%
3.27%

0.04%
0.01%
0.00%
0.00%

4.41%
3.27%

9.53%
0.00%
0.01%
#N/A
#N/A
#N/A
0.00%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A
0.00%

19.59%
19.95%

10.06%
0.00%

2.74%
#N/A

0% 5% 10% 15% 20% 25%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



 

 

 

 

 

Appendix I.5 
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Coppper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

1 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 

1 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 1 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)

9.30%
0.66%

5.03%
10.88%

1.32%
3.32%

0.40%
#N/A
0.00%
0.00%
0.00%

12.24%
1.19%

#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.61%

0.00%
0.00%
0.00%
0.15%
0.00%
0.00%
0.00%
0.00%

49.12%
5.13%

#N/A
0.00%
0.00%
0.36%
0.29%

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)

9.74%
0.40%

6.64%
11.36%

0.74%
3.42%

0.23%
#N/A
0.03%
0.00%
0.00%

12.59%
0.70%

#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.12%
0.00%
0.00%
0.00%
0.03%
0.00%
0.00%
0.00%
0.00%

50.65%
3.06%

#N/A
0.05%
0.00%
0.17%
0.06%

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)

20.95%

2.75%

4.63%

24.44%

5.16%

7.36%

1.63%

#N/A

0.02%

0.00%

0.00%

27.09%

4.83%

#N/A

#N/A

0.00%

0.00%

0.00%

0.15%

0.79%

0.00%

0.00%

0.00%

0.19%

0.00%

0.00%

0.00%

0.01%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Coppper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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6,858.35
473.90

1,106.66
8,002.18

887.49
2,408.79

280.15
#N/A
2.92
0.36
0.00

8,867.00
830.66

#N/A
#N/A
-
0.36
0.46
3.39

1,463.24
0.00
0.00
0.02
361.81

0.04
0.08
0.00
0.41

35,671.53
3,653.10

#N/A
62.93
0.06

961.80
679.76

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

5 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 

5 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 5 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)

9.34%
0.67%

5.05%
10.90%

1.25%
3.28%

0.39%
#N/A
0.02%
0.00%
0.00%

12.08%
1.17%

#N/A
#N/A
0.00%
0.00%
0.00%
0.01%
0.62%

0.00%
0.00%
0.00%
0.15%
0.00%
0.00%
0.00%
0.00%

48.59%
5.14%

#N/A
0.04%
0.00%

0.99%
0.29%

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in  Year 

10 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)

30.07%

1.23%

20.49%

35.02%

2.11%

10.23%

0.71%

#N/A

0.12%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in  Year 

10 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

10 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

10 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)

34.54%

2.39%

5.57%

40.22%

4.10%

11.76%

1.39%

#N/A

0.02%

0.00%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

10 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

10 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)

6.69%
2.78%

1.47%
7.79%

4.78%
2.28%

1.62%
#N/A
0.04%
0.00%
0.00%

8.57%
4.78%

#N/A
#N/A
0.00%
0.00%
0.01%
0.28%
0.58%

0.00%
0.00%
0.00%
0.14%
0.00%
0.00%
0.00%
0.17%

34.41%
21.39%

#N/A
1.08%

0.00%
1.13%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from  LOSP  to SW-004

 seepage from Overburden(Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from  LOSP sumps to SW-004

 seepage from OverburdenPonds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden(Cat 1) to SW-004A

 seepage from OverburdenPond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

10 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

10 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

10 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 

10 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 10 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

12 for Average Flow and Average Liner Yield Conditions for Coppper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

12 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 

6,858.35

473.90

1,106.66

7,990.46

807.12

2,337.00

278.54

#N/A

4.48

0.39

0.00

8,721.89

819.22

#N/A

#N/A

-

0.39

0.72

13.09

1,463.24

0.00

0.00

0.08

361.81

0.04

0.08

0.00

10.22

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 

(Total mass flux of 26,033.81 g/year)

6,293.55

2,615.29

1,383.33

7,332.43

4,454.20

2,144.54

1,537.16

#N/A

41.87

3.66

0.02

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

12 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 

12 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in Year 

12 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in  Year 

15 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in  Year 

15 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in  Year 

15 for Average Flow and Average Liner Yield Conditions for Coppper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in  Year 

15 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 

6,293.55
2,615.29

1,383.33
7,339.07

4,392.64
2,148.65

1,561.51
#N/A
41.87
0.55
0.02

7,923.54
4,555.43

#N/A
#N/A
-
0.55
2.95

704.19
543.94

0.00
0.02
4.36
134.50
0.20
0.42
0.00
139.69

32,241.49
20,144.46

#N/A
1,674.93

0.15
1,064.20

#N/A

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb) 
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

15 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Average Flow and Average Liner Yield Conditions for Cobalt (Co) 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Coppper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Year 

20 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Year 

20 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 20 for Average Flow and Average Liner Yield Conditions for Sulfate (SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Arsenic 

(As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Average Flow and Average Liner Yield Conditions for Arsenic 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Arsenic 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 

(Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)

21.44%

2.82%

4.74%

24.37%

4.04%

7.27%

1.59%

0.10%

0.02%

0.00%

0.00%

28.74%

4.76%

0.10%

#N/A

0.00%

0.00%

#N/A

#N/A

#N/A

0.00%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Copper (Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 
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Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Copper 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for Average Flow and Average Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in 

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4) 

36,308.92

2,591.19

19,634.31

41,270.69

3,711.00

12,314.08

1,464.79

3,431.87

44.93

9.40

0.03

0 10,000 20,000 30,000 40,000 50,000 60,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in 

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4) 
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4) 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Arsenic 

(As) 
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Alternative-AVERAGE As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Arsenic 

(As) 
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Alternative-AVERAGE As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Arsenic (As) 
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Alternative-AVERAGE As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Arsenic (As)
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Alternative-AVERAGE As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Arsenic (As)

2.87%
0.12%

1.95%
3.44%

0.17%
1.04%

0.07%
0.05%
0.00%
0.00%
0.00%

3.93%
0.20%
0.05%

1.16%
0.00%
0.00%
#N/A
#N/A
#N/A
0.00%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A

15.02%
0.90%

68.39%
0.57%

0.00%
0.05%
#N/A

0% 10% 20% 30% 40% 50% 60% 70% 80%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-AVERAGE Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 

(Co) 
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Alternative-AVERAGE Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 
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Alternative-AVERAGE Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Cobalt 
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Alternative-AVERAGE Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Cobalt (Co)
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Alternative-AVERAGE Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Copper 

(Cu) 
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Alternative-AVERAGE Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Copper 

(Cu) 

6,858.35

473.90

1,106.66

8,222.90

704.44

2,488.90

280.50

13.69

3.32

0.53

0.00

9,385.76

821.68

13.69

214.94

-

0.53

#N/A

#N/A

#N/A

0.00

#N/A

#N/A

-

-

-

-

#N/A

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-AVERAGE Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Copper 
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Alternative-AVERAGE Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Copper (Cu)
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Alternative-AVERAGE Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Nickel (Ni) 
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Alternative-AVERAGE Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Nickel (Ni)
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Alternative-AVERAGE Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Nickel (Ni)

3.36%
1.40%

0.74%
4.03%

2.08%
1.22%

0.83%
0.00%
0.01%
0.00%
0.00%

4.60%
2.42%

0.00%
0.83%

0.00%
0.00%
#N/A
#N/A
#N/A
0.00%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
#N/A

17.59%
10.75%

48.69%
0.89%

0.00%
0.57%

#N/A

0% 10% 20% 30% 40% 50% 60%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-AVERAGE Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-AVERAGE Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-AVERAGE Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Post-

Closure for Average Flow and Average Liner Yield Conditions for Antimony 
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Alternative-AVERAGE Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Antimony (Sb)
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Alternative-AVERAGE SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4) 
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Alternative-AVERAGE SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in Post-

Closure for Average Flow and Average Liner Yield Conditions for Sulfate 

(SO4)
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Alternative-AVERAGE SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Post-Closure for Average Flow and Average Liner Yield Conditions for 
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Alternative-AVERAGE SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Post-Closure for 

Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-AVERAGE SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Post-Closure 

for Average Flow and Average Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.3

347.0
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.3
347.0
5,801.0
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Arsenic (As)

28.83%
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30.14%
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 
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Alternative-HIGH Cu, SW-004a, mass flux
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)

35.53%

0.79%

0.42%

37.15%

1.58%

24.03%

0.48%

#N/A

0.00%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

1 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

1 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

1 for High Flow and High Liner Yield Conditions for Antimony (Sb)

112,678.6
241.0
1,338.7

117,815.3
481.1

76,202.2
144.4

#N/A
1.2
2.5
0.0

78,598.8
432.2

#N/A
#N/A
-
2.5
0.6
0.1
20.5
0.0
0.0
0.0
5.1
0.0
0.0
0.0
2.0

869,969.8
1,862.9

#N/A
-
0.0
28.0
9.5

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,0

00

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile
 liner leakage from LOSP

 seepage from Overburden (Storage)
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps
 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1
 leakage from Haul Road Pond - PW2
 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3
 liner leakage from WWTF pond

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow
 liner leakage from Cat 1 stockpile

 liner leakage from Cat 1 sumps
 seepage from Overburden (Cat 1)

 seepage from Overburden Pond - PW7

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_01_Mine-Site-

Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  

Year 1 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  

Year 1 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 1 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 1 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 1 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 1 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

5 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

5 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

5 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in   

Year 5 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in   

Year 5 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 5 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 5 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)

36.37%

0.14%

1.06%

37.76%

0.26%

24.31%

0.08%

#N/A

0.01%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_05_Mine-Site-

Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 5 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 5 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.5
265.1
446.2

38,715.7
455.6

24,632.8
154.1

#N/A
13.2
6.3
0.0

25,191.7
455.9

#N/A
#N/A
-
6.3
11.6
398.9
75.8
0.0
0.0
0.1
18.7
0.0
0.0
0.0
12.1

282,854.5
2,038.5

#N/A
336.4
0.0
194.2

#N/A

0 50,000 100,000 150,000 200,000 250,000 300,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 leakage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 leakage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 leakage from Overburden (Cat 1) to SW-004A

 leakage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Cobalt (Co)

9.08%
0.06%
0.11%

9.36%
0.11%

5.95%
0.04%
#N/A
0.00%
0.00%
0.00%

6.09%
0.11%
#N/A
#N/A
0.00%
0.00%
0.00%
0.10%
0.02%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

68.35%
0.49%
#N/A
0.08%
0.00%
0.05%
#N/A

0% 10% 20% 30% 40% 50% 60% 70% 80%

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 leakage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 leakage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 leakage from Overburden (Cat 1) to SW-004A

 leakage from Overburden Pond - PW7 to SW-004A

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_10_Mine-Site-

Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

10 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

10 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

10 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

10 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 

10 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 10 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 10 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 10 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 10 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.5
265.1
446.2

38,719.6
451.4

24,658.8
155.8

#N/A
13.2
6.3
0.0

24,927.7
458.2

#N/A
#N/A
-
6.3
11.6
1,069.4
75.8
0.0
0.0
0.2
18.7
0.0
0.0
0.0
12.9

282,456.2
2,039.8

#N/A
527.5
0.0
194.2

#N/A

0 50,000 100,000 150,000 200,000 250,000 300,000

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

12 for High Flow and High Liner Yield Conditions for Antimony (Sb)

112,678.6

241.0

1,338.7

116,158.9

410.4

73,976.5

141.6

#N/A

20.2

9.6

0.0

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of discharges from

upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat

2/3 stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat

2/3 sumps to SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

12 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

12 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

12 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 

676,071.89

2,591.19

19,634.31

696,953.38

4,413.16

443,859.02

1,523.00

#N/A

592.10

281.60

0.06

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile

to SW-003

 liner leakage from Cat 3LO

stockpile to SW-003

 liner leakage from Cat 2/3 sumps to

SW-003

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_12_Mine-Site-

Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 

12 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 12 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 12 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 12 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 12 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

15 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

15 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

15 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

15 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 

15 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 

676,071.89

2,591.19

19,634.31

697,059.39

4,352.17

444,563.05

1,547.13

#N/A

592.10

41.73

0.06

441,573.09

4,513.45

#N/A

#N/A

-

41.73

226.73

1,710.48

2,400.29

0.01

0.05

0.37

593.50

0.19

0.41

0.00

61.73

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004

 liner leakage from LOSP  to SW-004

 seepage from Overburden (Storage) to SW-004

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004

 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-

 leakage from Haul Road Pond - PW2 to SW-004

 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004

 liner leakage from WWTF pond to SW-004

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_15_Mine-Site-

Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 15 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 15 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 15 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 15 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for High Flow and High Liner Yield Conditions for Cobalt (Co) 

37,559.5

265.1

446.2

38,747.2

379.6

24,735.8

149.8

#N/A

6.4

7.3

0.0

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of discharges from

upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat

2/3 stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat

2/3 sumps to SW-003

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_20_Mine-Site-

Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in   Year 

20 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in   Year 

20 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in Year 

20 for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Antimony (Sb)

9.17%
0.02%
0.11%

9.46%
0.03%

6.04%
0.01%
#N/A
0.00%
0.00%
0.00%

6.01%
0.03%
#N/A
#N/A
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

68.82%
0.15%
#N/A
0.13%
0.00%
0.00%
#N/A

0% 10% 20% 30% 40% 50% 60% 70% 80%

mass flux of surface water into SW-001
mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1
mass flux of surface water into SW-002
mass flux of ground water into SW-002
mass flux of surface water into SW-003
mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003
mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003
mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004
mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004
mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004
mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile
mass flux of liner leakage from LOSP 

mass flux of seepage from Overburden (Storage)
mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps
mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1
mass flux of leakage from Haul Road Pond - PW2
mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3
mass flux of liner leakage from WWTF pond

mass flux of surface water into SW-004A
mass flux of ground water into SW-004A

mass flux of West Pit overflow
mass flux of liner leakage from Cat 1 stockpile

mass flux of liner leakage from Cat 1 sumps
mass flux of seepage from Overburden (Cat 1)

mass flux of seepage from Overburden Pond - PW7

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_20_Mine-Site-

Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Year 

20 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in  Year 

20 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 

676,071.89

2,591.19

19,634.31

697,449.43

3,711.00

445,244.66

1,464.79

#N/A

162.33

184.08

0.02

443,474.22

4,373.78

#N/A

#N/A

-

184.08

226.73

1,373.17

2,400.29

0.03

0.05

0.30

593.50

0.19

0.41

0.00

7.10

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

mass flux of surface water into SW-001

mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1

mass flux of surface water into SW-002

mass flux of ground water into SW-002

mass flux of surface water into SW-003

mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003

mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003

mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004

mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004

mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004

mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile

mass flux of liner leakage from LOSP 

mass flux of seepage from Overburden (Storage)

mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps

mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1

mass flux of leakage from Haul Road Pond - PW2

mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3

mass flux of liner leakage from WWTF pond

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Year_20_Mine-Site-

Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Year 20 for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Year 20 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Year 20 for High 

Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Year 20 for 

High Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co)
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Copper (Cu)
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Nickel (Ni)

36.69%

0.82%

0.43%

36.56%

1.17%

23.82%

0.46%

0.02%

0.01%

0.01%

0.00%

0% 5% 10% 15% 20% 25% 30% 35% 40%

mass flux of surface water into SW-

001

mass flux of ground water into SW-

001

mass flux of discharges from

upstream of PM-1

mass flux of surface water into SW-

002

mass flux of ground water into SW-

002

mass flux of surface water into SW-

003

mass flux of ground water into SW-

003

mass flux of seepage from East Pit

to SW-003

mass flux of liner leakage from Cat

2/3 stockpile to SW-003

mass flux of liner leakage from Cat

3LO stockpile to SW-003

mass flux of liner leakage from Cat

2/3 sumps to SW-003

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni)
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sbi, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Antimony (Sb) 
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Antimony (Sb)

29.44%

0.06%

0.35%

29.33%

0.09%

19.11%

0.04%

0.02%

0.00%

0.00%

0.00%

21.43%

0.11%

0.02%

#N/A

0.00%

0.00%

#N/A

#N/A

#N/A

0.00%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

 surface water into SW-001

 ground water into SW-001

 discharges from upstream of PM-1

 surface water into SW-002

 ground water into SW-002

 surface water into SW-003

 ground water into SW-003

 seepage from East Pit to SW-003

 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003

 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004

 ground water into SW-004

 seepage from East Pit to SW-004

 seepage from West Pit

 liner leakage from Cat 2/3 stockpile to SW-004

 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile

 liner leakage from LOSP

 seepage from Overburden (Storage)

 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps

 liner leakage from LOSP sumps

 seepage from Overburden Ponds - PW1

 leakage from Haul Road Pond - PW2

 leakage from Haul Road Pond - PW4

 leakage from RTH Pond - PW3

 liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Closure_Mine-Site-

Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in 

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004 in 

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-004a in 

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1: Percent of Impacts at SW-003 in Closure for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1: Percent of Impacts at SW-004 in Closure for High 

Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1: Percent of Impacts at SW-004a in Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4)
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Alternative-HIGH As, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (g/year) of Impacts at SW-003 in  Post-

Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in   

Post-Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 
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Alternative-HIGH As, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Arsenic (As) 

158,501.30
346.99
5,801.05

167,058.71
515.79

108,176.01
205.38
99.11
42.48
48.19
0.01

116,857.22
601.63
99.11
6,734.55
-
48.19

#N/A
#N/A
#N/A
0.01

#N/A
#N/A
-
-
-
-

#N/A
1,313,700.89

2,671.21
2,382,427.44

3,142.30
0.11
403.29

#N/A

0 300,000 600,000 900,000 1,200,00

0

1,500,00

0

1,800,00

0

2,100,00

0

2,400,00

0

2,700,00

0

 surface water into SW-001
 ground water into SW-001

 discharges from upstream of PM-1
 surface water into SW-002
 ground water into SW-002
 surface water into SW-003
 ground water into SW-003

 seepage from East Pit to SW-003
 liner leakage from Cat 2/3 stockpile to SW-003

 liner leakage from Cat 3LO stockpile to SW-003
 liner leakage from Cat 2/3 sumps to SW-003

 surface water into SW-004
 ground water into SW-004

 seepage from East Pit to SW-004
 seepage from West Pit to SW-004

 liner leakage from Cat 2/3 stockpile to SW-004
 liner leakage from Cat 3LO stockpile to SW-004

 liner leakage from Cat 4 stockpile to SW-004
 liner leakage from LOSP to SW-004

 seepage from Overburden (Storage) to SW-004
 liner leakage from Cat 3LO sumps to SW-004

 liner leakage from Cat 4 sumps to SW-004
 liner leakage from LOSP sumps to SW-004

 seepage from Overburden Ponds - PW1 to SW-004
 leakage from Haul Road Pond - PW2 to SW-004
 leakage from Haul Road Pond - PW4 to SW-004

 leakage from RTH Pond - PW3 to SW-004
 liner leakage from WWTF pond to SW-004

 surface water into SW-004A
 ground water into SW-004A

 West Pit overflow to SW-004A
 liner leakage from Cat 1 stockpile to SW-004A

 liner leakage from Cat 1 sumps to SW-004A
 seepage from Overburden (Cat 1) to SW-004A

 seepage from Overburden Pond - PW7 to SW-004A

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-HIGH As, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH As, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Arsenic (As)
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Alternative-HIGH Co, SW-003, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-003 in   

Post-Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in   

Post-Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Co, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Cobalt (Co) 
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Alternative-HIGH Cu, SW-003, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-003 in   

Post-Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in   

Post-Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Cu, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Copper (Cu) 
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Alternative-HIGH Ni, SW-003, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-003 in   

Post-Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in   

Post-Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Ni, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Nickel (Ni) 
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Alternative-HIGH Sb, SW-003, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-003 in   

Post-Closure for High Flow and High Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-HIGH Sb, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004 in   

Post-Closure for High Flow and High Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-HIGH Sb, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (g/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Antimony 

(Sb) 
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Alternative-HIGH Sb, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH Sb, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Antimony (Sb)

28.35%

0.06%

0.34%

29.88%

0.09%

19.35%

0.04%

0.02%

0.00%

0.00%

0.00%

20.90%

0.11%

0.02%

0.83%

0.00%

0.00%

#N/A

#N/A

#N/A

0.00%

#N/A

#N/A

0.00%

0.00%

0.00%

0.00%

#N/A

0% 5% 10% 15% 20% 25% 30% 35% 40%

mass flux of surface water into SW-001

mass flux of ground water into SW-001

mass flux of discharges from upstream of PM-1

mass flux of surface water into SW-002

mass flux of ground water into SW-002

mass flux of surface water into SW-003

mass flux of ground water into SW-003

mass flux of seepage from East Pit to SW-003

mass flux of liner leakage from Cat 2/3 stockpile to SW-003

mass flux of liner leakage from Cat 3LO stockpile to SW-003

mass flux of liner leakage from Cat 2/3 sumps to SW-003

mass flux of surface water into SW-004

mass flux of ground water into SW-004

mass flux of seepage from East Pit to SW-004

mass flux of seepage from West Pit

mass flux of liner leakage from Cat 2/3 stockpile to SW-004

mass flux of liner leakage from Cat 3LO stockpile to SW-004

mass flux of liner leakage from Cat 4 stockpile

mass flux of liner leakage from LOSP

mass flux of seepage from Overburden (Storage)

mass flux of liner leakage from Cat 3LO sumps to SW-004

mass flux of liner leakage from Cat 4 sumps

mass flux of liner leakage from LOSP sumps

mass flux of seepage from Overburden Ponds - PW1

mass flux of leakage from Haul Road Pond - PW2

mass flux of leakage from Haul Road Pond - PW4

mass flux of leakage from RTH Pond - PW3

mass flux of liner leakage from WWTF pond

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Partridge_Aug08_v2n_RAlt1\Sensitivity_Post-Closure_Mine-Site-

Alternative-HIGH Sb, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Antimony (Sb)
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Alternative-HIGH SO4, SW-003, mass flux

Reasonable Alternative 1: Mass Flux (kg/year) of Impacts at SW-003 in  Post-

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, mass flux

Reasonable Alternative 1:  Mass Flux (kg/year) of Impacts at SW-004 in Post-

Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, mass flux

Reasonable Alternative 1:  Mass Flux (kg/year) of Impacts at SW-004a in 

Post-Closure for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-003, percent

Reasonable Alternative 1:  Percent of Impacts at SW-003 in Post-Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004 in Post-Closure for 

High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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Alternative-HIGH SO4, SW-004a, percent

Reasonable Alternative 1:  Percent of Impacts at SW-004a in Post-Closure 

for High Flow and High Liner Yield Conditions for Sulfate (SO4) 
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