
 

 

 

 

 

Appendix G 

Culpability Analysis of Tailings Basin Features and 

Embarrass River Watershed Features for Tailings Basin-

Proposed Action and Tailings Basin-Geotechnical Mitigation 
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G.4  Embarrass River Watershed 

 



 

 

 

 

 

Appendix G.2 

Embarrass River Watershed 

Proposed Action 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for Low 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Low Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, average, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for 

Average Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow 

for Arsenic (As) 

9.74%

2.42%

0.25%

47.54%

11.84%

2.72%

19.52%

0.00%

5.97%

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2 E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for High 

Flow for Arsenic (As) 

95,824.38

2,095.34

220.89

470,239.58

10,257.41

2,353.22

16,908.57

3.72

5,171.78

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000 500,000

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2 E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls As, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for Low 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Low Flow for 

Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for 

Average Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow 

for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for High 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Co, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 

Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for Low 

Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Low Flow for 

Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for 

Average Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow 

for Copper (Cu)

11.35%

2.06%

0.30%

55.37%

10.10%

4.12%

11.25%

0.00%

5.45%

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2 E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for High 

Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Cu, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 

Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for Low 

Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Low Flow for 

Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for 

Average Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow 

for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for High 

Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Ni, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 

Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Sb, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for Low 

Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Sb, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Low Flow for 

Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Sb, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for 

Average Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year1_TB_Proposed_Action_v6.xls Sb, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow 

for Antimony (Sb)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 1 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 1 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 1 for Average Flow for 
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Proposed Action: Percent of Impacts at PM-13 in Year 1 for High Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Average Flow 

for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for High Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for Low 

Flow for Cobalt (Co)
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 

Cobalt (Co)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Average Flow 

for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux 

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for High 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Co, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 5 for High Flow for 

Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Cu, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for Low 

Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Cu, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 

Copper (Cu)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for 

Average Flow for Copper (Cu)
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Proposed Action: Percent of Impacts at PM-13 in Closure for Year 5 Flow for 

Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for High Flow for 

Copper (Cu)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Average Flow 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Average Flow 

for Antimony (Sb) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 5 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for High Flow for 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Low Flow for 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 5 for Average Flow for 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 for High 

Flow for Sulfate (SO4)

511,063.33

6,523.95

1,178.06

2,507,944.42

31,937.00

1,858,183.11

514,163.71

98,351.55

271,318.32

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year5_TB_Proposed_Action_v6.xls SO4, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 5 for High Flow for 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for Low 

Flow for Arsenic (As) 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow 

for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 

Arsenic (As) 

15.55%

0.34%

0.04%

76.30%

1.66%

0.38%

4.88%

0.01%

0.84%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow 

for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for 

Average Flow for Antimony (Sb) 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow 

for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls Sb, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 8 for High 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls Sb, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 

Antimony (Sb)

6.97%

1.57%

0.02%

34.21%

7.69%

0.61%

48.27%

0.05%

0.61%

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year8_TB_Proposed_Action_v6.xls SO4, PM-13, low, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 8 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Low Flow for 

Sulfate (SO4) 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 8 for 

Average Flow for Sulfate (SO4) 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for Average Flow for 

Sulfate (SO4)  
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 8 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 8 for High Flow for 

Sulfate (SO4) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for Low 

Flow for Arsenic (As) 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Low Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls As, PM-13, average, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for 

Average Flow for Arsenic (As) 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Average Flow 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Low Flow for 

Copper (Cu)  
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Average Flow 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 

Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls Ni, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for Low 

Flow for Nickel (Ni)
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Low Flow for 

Nickel (Ni)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Average Flow 

for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 

Nickel (Ni)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Low Flow for 

Antimony (Sb)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for 

Average Flow for Antimony (Sb)
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for Average Flow 

for Antimony (Sb)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 9 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 

Antimony (Sb) 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 9 for Low 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls SO4, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 9 for Low Flow for 

Sulfate (SO4) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls SO4, PM-13, average, mass fl

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 9 for 

Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls SO4, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 9 for Average Flow for 

Sulfate (SO4) 

1.36%

0.20%

0.04%

6.65%

0.97%

56.26%

23.67%

2.63%

8.22%

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls SO4, PM-13, high, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 9 for High 

Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year9_TB_Proposed_Action_v6.xls SO4, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 9 for High Flow for 

Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for Low 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, average, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for 

Average Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 

for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for High 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls As, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for Low 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 

Cobalt (Co) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for 

Average Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 

for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for High 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Co, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 

Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for Low 

Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 

Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for 

Average Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 

for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for High 

Flow for Copper (Cu)

191,648.75

3,070.09

441.77

940,479.16

15,029.17

6,127.24

104,658.92

23.36

8,109.28

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,000

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Cu, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 

Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Ni, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for Low 

Flow for Nickel (Ni)

-

5,372.66

353.42

-

26,301.06

1,206.62

774,385.76

1,526.38

12,248.49

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Ni, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 

Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Ni, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for 

Average Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Ni, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 

for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year15_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for Low 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 15 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 

Antimony (Sb) 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for Low Flow for 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for Average Flow 

for Sulfate (SO4) 
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 15 for High Flow for 

Sulfate (SO4) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for Low 

Flow for Arsenic (As) 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Arsenic (As) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Arsenic (As) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for Low 

Flow for Cobalt (Co)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Cobalt (Co) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for 

Average Flow for Cobalt (Co)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Cobalt (Co) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for High 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Cobalt (Co) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for Low 

Flow for Copper (Cu)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Copper (Cu) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for 

Average Flow for Copper (Cu)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for High 

Flow for Copper (Cu) 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Copper (Cu) 
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for Low 

Flow for Nickel (Ni)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Nickel (Ni)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for 

Average Flow for Nickel (Ni)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for High 

Flow for Nickel (Ni) 
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Sb, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for Low 

Flow for Antimony (Sb)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Antimony (Sb) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Sb, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for 

Average Flow for Antimony (Sb)
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Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Sb, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Year 20 for High 

Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls Sb, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Antimony (Sb) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, low, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 for 

Low Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Year 20 for Low Flow for 

Sulfate (SO4) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, average, mass fl

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 for 

Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Year 20 for Average Flow 

for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, high, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 for 

High Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Year20_TB_Proposed_Action_v6.xls SO4, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Year 20 for High Flow for 

Sulfate (SO4) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for Low 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, average, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for 

Average Flow for Arsenic (As) 

8,440.52

2,095.34

220.89

41,185.20

10,257.41

2,353.22

27,034.19

5.92

4,332.29

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

  surface water into PM-12

  groundwater into PM-12

  Babbitt WWTP discharge

  surface water into PM-13

  groundwater into PM-13

  Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

  Hydrometallurgical Residue Cell

liner leakage

  LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for High 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls As, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for Low 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for 

Average Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for High 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Co, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Cobalt (Co)

16.51%

0.18%

0.04%

81.03%

0.89%

0.21%

0.64%

0.00%

0.50%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

  surface water into PM-12

  groundwater into PM-12

  Babbitt WWTP discharge

  surface water into PM-13

  groundwater into PM-13

  Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

  Hydrometallurgical Residue Cell

liner leakage

  LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for Low 

Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for 

Average Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux 

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for High 

Flow for Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Copper (Cu)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for Low 

Flow for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for 

Average Flow for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for High 

Flow for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for Low 

Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for 

Average Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Closure for High 

Flow for Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls Sb, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Antimony (Sb)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, low, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Closure for 

Low Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Low Flow for 

Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, average, mass fl

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Closure for 

Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for Average Flow 

for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, high, mass flux

Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Closure for 

High Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Closure_TB_Proposed_Action_v6.xls SO4, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Closure for High Flow for 

Sulfate (SO4)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, average, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls As, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Arsenic (As) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Cobalt (Co)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Co, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Cobalt (Co) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low 

Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Cu, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Copper (Cu) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, low, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, low, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low 

Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, average, mass fl

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, average, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Nickel (Ni) 
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, high, mass flux

Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Nickel (Ni)
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Predictions\Embarrass_v6_PropAction\Sensitivity_Post_Closure_TB_Proposed_Action_v6.xls Ni, PM-13, high, percent

Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Nickel (Ni)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Antimony (Sb)
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low 

Flow for Antimony (Sb)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Antimony (Sb) 
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Antimony (Sb)
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Proposed Action: Mass Flux (g/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Antimony (Sb)
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Antimony (Sb)
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Post - Closure 

for Low Flow for Sulfate (SO4)
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Low Flow 

for Sulfate (SO4)
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Post - Closure 

for Average Flow for Sulfate (SO4)
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for Average 

Flow for Sulfate (SO4)
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Proposed Action: Mass Flux (kg/year) of Impacts at PM-13 in Post - Closure 

for High Flow for Sulfate (SO4)
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Proposed Action: Percent of Impacts at PM-13 in Post - Closure for High 

Flow for Sulfate (SO4)
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Appendix G.4 

Embarrass River Watershed 

Geotechnical Mitigation 
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As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Low Flow for Arsenic (As) 
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As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Arsenic (As) 
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As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Average Flow for Arsenic (As) 
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As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Arsenic (As) 
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As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for High Flow for Arsenic (As) 
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As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Arsenic (As) 
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Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Low Flow for Cobalt (Co) 
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Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Cobalt (Co) 
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Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Average Flow for Cobalt (Co) 
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Co, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Cobalt (Co)  
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Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for High Flow for Cobalt (Co)  
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Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Cobalt (Co) 
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Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Low Flow for Copper (Cu)
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Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Copper (Cu)
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Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Average Flow for Copper (Cu)
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Cu, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Copper (Cu)
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Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for High Flow for Copper (Cu)
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Cu, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Copper (Cu)
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Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Low Flow for Nickel (Ni)
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Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Nickel (Ni)
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Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Average Flow for Nickel (Ni)
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Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Nickel (Ni)
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Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for High Flow for Nickel (Ni) 
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Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Nickel (Ni)
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Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Low Flow for Antimony (Sb) 
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Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Antimony (Sb) 
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Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for Average Flow for Antimony (Sb)  
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Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Antimony (Sb) 
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Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 1 

for High Flow for Antimony (Sb) 
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Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Antimony (Sb) 
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SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 1 

for Low Flow for Sulfate (SO4)
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SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Low Flow 

for Sulfate (SO4)
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SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 1 

for Average Flow for Sulfate (SO4)
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SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for Average 

Flow for Sulfate (SO4)
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SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 1 

for High Flow for Sulfate (SO4) 
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SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 1 for High Flow 

for Sulfate (SO4)
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As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Low Flow for Arsenic (As) 
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As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Arsenic (As) 
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As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Average Flow for Arsenic (As) 
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As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Arsenic (As) 
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As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for High Flow for Arsenic (As) 
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As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Arsenic (As) 
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Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Low Flow for Cobalt (Co)
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Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Cobalt (Co)
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Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Average Flow for Cobalt (Co)
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Co, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Cobalt (Co)
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Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for High Flow for Cobalt (Co)
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Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Cobalt (Co)
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Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Low Flow for Copper (Cu)
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Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Copper (Cu)
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Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Average Flow for Copper (Cu)
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Cu, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Copper (Cu)
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Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for High Flow for Copper (Cu)
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Cu, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Copper (Cu)
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Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Low Flow for Nickel (Ni)
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Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Nickel (Ni)
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Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Average Flow for Nickel (Ni)
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Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Nickel (Ni)
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Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for High Flow for Nickel (Ni)
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Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Nickel (Ni)
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Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Low Flow for Antimony (Sb) 

-

1,151.28

11.78

-

58.01

36,169.91

53.55

444.91

5,635.94

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year5_TB_Mitigation_v6.xls
Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Antimony (Sb) 
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Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for Average Flow for Antimony (Sb) 
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Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Antimony (Sb) 
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Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 5 

for High Flow for Antimony (Sb) 
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Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Antimony (Sb) 
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SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 

for Low Flow for Sulfate (SO4)
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SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Low Flow 

for Sulfate (SO4)
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SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 

for Average Flow for Sulfate (SO4)
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SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for Average 

Flow for Sulfate (SO4) 
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SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 5 

for High Flow for Sulfate (SO4)
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SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 5 for High Flow 

for Sulfate (SO4)
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As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Low Flow for Arsenic (As) 
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As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Arsenic (As) 
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As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Average Flow for Arsenic (As) 
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As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Arsenic (As) 
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As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for High Flow for Arsenic (As) 
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As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Arsenic (As) 
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Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Low Flow for Cobalt (Co) 
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Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Cobalt (Co) 
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Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Average Flow for Cobalt (Co) 
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Co, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Cobalt (Co) 
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Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for High Flow for Cobalt (Co) 
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Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Cobalt (Co) 
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Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Low Flow for Copper (Cu)
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Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Copper (Cu)
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Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Average Flow for Copper (Cu)
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Cu, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Copper (Cu) 
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Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for High Flow for Copper (Cu)
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Cu, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Copper (Cu)
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Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Low Flow for Nickel (Ni)
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Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Nickel (Ni)
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Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Average Flow for Nickel (Ni)
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Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Nickel (Ni) 

5.25%

2.09%

0.14%

25.61%

10.22%

3.59%

0.58%

4.76%

47.76%

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

 surface water into PM-12

 ground water into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 ground water into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W Seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year10_TB_Mitigation_v6.xls

Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for High Flow for Nickel (Ni)

153,319.00

5,372.66

353.42

26,301.06

9,235.27

122,879.63

1,502.74

12,243.95

752,383.33

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000

 surface water into PM-12

 ground water into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 ground water into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W Seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year10_TB_Mitigation_v6.xls

Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Nickel (Ni)
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Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Low Flow for Antimony (Sb)
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Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Antimony (Sb)
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Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for Average Flow for Antimony (Sb)
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Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Antimony (Sb)
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Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 10 

for High Flow for Antimony (Sb)
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Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Antimony (Sb)
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SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 10 

for Low Flow for Sulfate (SO4) 

-

6,523.95

1,178.06

-

31,937.00

1,104,686.14

112,659.16

271,217.67

242,777.69

0 200,000 400,000 600,000 800,000 1,000,000 1,200,000

 surface water into PM-12

 ground water into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 ground water into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W Seepage

Mass Flux (kg/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year10_TB_Mitigation_v6.xls

SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for Low 

Flow for Sulfate (SO4) 
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SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 10 

for Average Flow for Sulfate (SO4) 
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SO4, PM-13, average, percent

GeotechnicalMitigation: Percent of Impacts at PM-13 in Year 10 for Average 

Flow for Sulfate (SO4) 
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SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 10 

for High Flow for Sulfate (SO4) 
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SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 10 for High 

Flow for Sulfate (SO4) 
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As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Low Flow for Arsenic (As) 

-

2,095.34

220.89

-

10,257.41

307.46

42,013.83

62.30

5,169.86

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

 surface water into PM-12

 ground water into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 ground water into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 seepage from cell 2W

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year15_TB_Mitigation_v6.xls

As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 

Flow for Arsenic (As) 
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As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Average Flow for Arsenic (As) 
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As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Average 

Flow for Arsenic (As) 
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As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for High Flow for Arsenic (As) 
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As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 

Flow for Arsenic (As) 
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Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Low Flow for Cobalt (Co)
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Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 

Flow for Cobalt (Co)
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Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Average Flow for Cobalt (Co)
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Co, PM-13, average, percent

GeotechnicalMitigation: Percent of Impacts at PM-13 in Year 15 for Average 

Flow for Cobalt (Co) 
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Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for High Flow for Cobalt (Co)
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Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 

Flow for Cobalt (Co)
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Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Low Flow for Copper (Cu)
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Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 

Flow for Copper (Cu)
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Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Average Flow for Copper (Cu)
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Cu, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Average 

Flow for Copper (Cu)
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Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for High Flow for Copper (Cu)
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Cu, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 

Flow for Copper (Cu)
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Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Low Flow for Nickel (Ni)
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Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 
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Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Average Flow for Nickel (Ni)
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Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Average 

Flow for Nickel (Ni) 
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Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for High Flow for Nickel (Ni)
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Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 
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Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 
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Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 
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Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for Average Flow for Antimony (Sb)
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Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Average 
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Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 15 

for High Flow for Antimony (Sb)
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Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 
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SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 

for Low Flow for Sulfate (SO4)
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SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Low 

Flow for Sulfate (SO4)
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SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 

for Average Flow for Sulfate (SO4)
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SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for Average 
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SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 15 

for High Flow for Sulfate (SO4)
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SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 15 for High 
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As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Low Flow for Arsenic (As) 
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As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 

Flow for Arsenic (As) 
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As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Average Flow for Arsenic (As) 
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As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 

Flow for Arsenic (As) 
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As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for High Flow for Arsenic (As) 
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As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for High 

Flow for Arsenic (As) 
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Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Low Flow for Cobalt (Co)
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Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 

Flow for Cobalt (Co)
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Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Average Flow for Cobalt (Co)
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Co, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 

Flow for Cobalt (Co)
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Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for High 
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Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 
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Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Average Flow for Copper (Cu)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 
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Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Cu, PM-13, high, percent
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Flow for Copper (Cu)

15.57%

0.25%

0.04%

1.22%

0.50%

5.35%

0.00%

0.66%

76.41%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSCM Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model Predictions\Embarrass_v6_Mitigation\Sensitivity_Year20_TB_Mitigation_v6.xls

Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Low Flow for Nickel (Ni)
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Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 
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Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 
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Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for High 
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Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Low Flow for Antimony (Sb)
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Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 
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Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 

for Average Flow for Antimony (Sb)
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Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 

Flow for Antimony (Sb)
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Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Year 20 
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Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for High 

Flow for Antimony (Sb)
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SO4, PM-13, low, mass flux 

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 

for Low Flow for Sulfate (SO4)
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SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Low 

Flow for Sulfate (SO4)
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SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 

for Average Flow for Sulfate (SO4)
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SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for Average 
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SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Year 20 

for High Flow for Sulfate (SO4)
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SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Year 20 for High 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Low Flow for Arsenic (As) 
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 

Flow for 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 
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 Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for 

Average Flow for Arsenic (As) 

7.53%

1.87%

0.20%

36.77%

9.16%

2.10%

38.50%

0.01%

3.87%

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

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin Cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Percent



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Low Flow for Cobalt (Co)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Average 

Flow for Cobalt (Co)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for High Flow for Cobalt (Co)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 

Flow for Cobalt (Co) 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Low Flow for Copper (Cu)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 

Flow for Copper (Cu)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Average Flow for Copper (Cu)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Average 

Flow for Copper (Cu)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for High Flow for Copper (Cu)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 

Flow for Copper (Cu) 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Low Flow for Nickel (Ni) 
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 

Flow for Nickel (Ni)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Average Flow for Nickel (Ni)
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 Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for 

Average Flow for Nickel (Ni)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for High Flow for Nickel (Ni)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 

Flow for Nickel (Ni)
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Low Flow for Antimony (Sb)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 

Flow for Antimony (Sb) 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for Average Flow for Antimony (Sb)
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Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Average 

Flow for Antimony (Sb) 
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Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Closure 

for High Flow for Antimony (Sb) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 

Flow for Antimony (Sb)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Closure 

for Low Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Low 

Flow for Sulfate (SO4) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Closure 

for Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for Average 

Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Closure 

for High Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Closure_TB_Mitigation_v6.xls SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Closure for High 

Flow for Sulfate (SO4) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, average, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls As, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Arsenic (As) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Cobalt (Co)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Cobalt (Co)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Cobalt (Co)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Cobalt (Co) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Cobalt (Co)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Co, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Cobalt (Co)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Copper (Cu)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Copper (Cu)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Copper (Cu)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Copper (Cu) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Copper (Cu)

191,648.75

3,070.09

441.77

15,029.17

6,127.24

21,811.99

2.22

5,524.95

940,479.16

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,000

 surface water into PM-12

 groundwater into PM-12

 Babbitt WWTP discharge

 surface water into PM-13

 groundwater into PM-13

 Area 5 Pit NW discharge

 seepage from Tailings Basin Cells

1E and 2E

 Hydrometallurgical Residue Cell

liner leakage

 LTVSMC Cell 2W seepage

Mass Flux (g/year)



P:\Mpls\23 MN\69\2369862\_MovedFromMpls_P\WO 015 EIS Rpts Studies\RS74 Water Quality Modeling\Model 

Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Cu, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Copper (Cu) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Ni, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Nickel (Ni)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Antimony (Sb)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Antimony (Sb) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Antimony (Sb)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Antimony (Sb)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (g/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Antimony (Sb) 
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls Sb, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Antimony (Sb)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, low, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Post - 

Closure for Low Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, low, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Low Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, average, mass fl

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Post - 

Closure for Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, average, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

Average Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, high, mass flux

Geotechnical Mitigation: Mass Flux (kg/year) of Impacts at PM-13 in Post - 

Closure for High Flow for Sulfate (SO4)
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Predictions\Embarrass_v6_Mitigation\Sensitivity_Post_Closure_TB_Mitigation_v6.xls SO4, PM-13, high, percent

Geotechnical Mitigation: Percent of Impacts at PM-13 in Post - Closure for 

High Flow for Sulfate (SO4)
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