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Figure 3.1-4

Mine Plan Map - Year 5 (Proposed Action)
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Figure 3.1-5

Mine Plan Map - Year 10 (Proposed Action)
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Figure 3.1-6

Mine Plan Map - Year 15 (Proposed Action)
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Figure 3.1-7

Mine Plan Map - Year 20 (Proposed Action)
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Pit Cross Sections (Proposed Action)
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Figure 3.1-11
Process Water Management - Year 10
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-12
Process Water Management - Year 20
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-13
Existing Drainage Subwatersheds 
at the Mine Site (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009



RAIL TRANSFER

LEAN ORE SURGE PILE

EAST PIT

OVERBURDEN STORAGE
AND LAYDOWN AREA

WEST PIT

(TOP ELEV. 1640)
OVERBURDEN & CATEGORY 1 AND 2 STOCKPILE

CAT 3 (TOP ELEV. 1640)

CAT 3 LEAN ORE (TOP ELEV. 1640)

CAT 4 (TOP ELEV. 1640)

HOPPER

OUTLET STRUCTURE
AND POND
OS-7

OUTLET STRUCTURE
AND POND
OS-5

OUTLET STRUCTURE
AND POND
OS-4

OUTLET STRUCTURE
AND POND
OS-3

OUTLET STRUCTURE
AND POND
OS-2

OUTLET STRUCTURE
AND POND

OS-1

OUTLET STRUCTURE
AND POND
OS-6

Year 1 Stormwater
Stormwater Culverts
Ditches
Pit Rim and Stockpile Prep Dike
Perimeter Dike
Stormwater Sedimentation Pond

Year 1 Stockpile Layout
Stockpile Contours (40' Interval)
Stockpile Breaklines
Category 1/2 Overburden
Stockpile Sumps
Haul Roads

Year 1 Mine Plan
Index Contours (100' Interval)
Intermediate Contours (20' Interval)
Index Contours (10' Interval)
Intermediate Contours (2' Interval)

Year 1 Stockpile Covers
Not Yet Covered
Covered - Year 1

Mine Site
Railroad
Dunka Road
Partridge River

Map Source: Barr Engineering

¯
0 1,500 3,000750

Feet

Figure 3.1-14
Year 1 Stormwater Management
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-15
Year 10 Stormwater Management
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-16
Year 20 Stormwater Management 
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-17
Plant Site Layout (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Processing Plant (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-18
Plant Site Surface Ownership (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Information Source: PolyMet Figure 3.1-19
Ore Crushing and Grinding (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable



Information Source: PolyMet Figure 3.1-20
Flotation (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable
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Information Source: PolyMet Figure 3.1-21
Concentrate Regrind, Separation &
Dewatering, and Shipping (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable



Information Source: PolyMet Figure 3.1-22
High Pressure Oxidation Autoclave 
(All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable
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Information Source: PolyMet Figure 3.1-23
Gold and Platinum Group Metals (AuPGM)
Precipitation Reactor (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable



Information Source: PolyMet Figure 3.1-24
Copper Solvent Extraction/Electrowinning
(SX/EW) and Raffinate Neutralization
(All Actions)
NorthMet Project
PolyMet Mining, Inc.
October 2009

No Scale Applicable



Information Source: PolyMet Figure 3.1-25
Residual Copper Recovery (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable



Information Source: PolyMet Figure 3.1-26
Mixed Hydroxide Precipitation (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable
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Figure 3.1-28
Proposed Tailings Basin Layout (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-29
Hydrometallurgical Residue

Facility - Cell Layout (All Actions)
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Figure 3.1-30
Hydrometallurgical Residue Facility

North/South Cross Sections (All Actions)
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Figure 3.1-31
Hydrometallurgical Residue Facility

East/West Cross Sections (All Actions)
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Figure 3.1-32
Hydrometallurgical Residue

Facility - Dike Sections (All Actions)



NorthMet Project

PolyMet Mining, Inc.

St. Louis County, Minnesota

October 2009 

Figure 3.1-33
Hydrometallurgical Residue Discharge 

and Water Return Pipelines (All Actions)
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Figure 3.1-34
Hydrometallurgical Residue Drainage

Collection System



Figure 3.1-35
Hydrometallurgical Residue Facility
Cell Closure Approach (All Actions)NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

Data Source: Barr Engineering/PolyMet
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Figure 3.1-36
Mine Site Power Distribution (All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009



D
D

D D
D

D

D
D

D

D
D

D D

D

D

D
D

D

D
D

D
D

D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D
D

D

D
D

D

D
D

D
D

D
D

D
D

D

D
D

D
D

D

D

D

D

D
D

D

D

D

D
D

D
D

D

XY
!

!
! !

!

!

!

! !

!
! !

!
!

!
!

!
!

!

!
!

!

!
! !

!
!

!

!

!

!
!

!
!

!

!

!
!

!

!

!

!

!

!
!

!!
!

!

!

!

!!

!!

!

!

!

!

!

!

!
!

!

!

!

!
!

!
!

!

!
!

!

!
! !

!

!
!

! !

XY

!

!
!

!

!

!
!!

!

XY

OVERBURDEN & CATEGORY 1 AND 2 STOCKPILE
(TOP ELEV. 1840)

WEST PIT
OVERBURDEN STORAGE
AND LAYDOWN AREA

(REMOVED AT END OF YEAR 20)

 
 

RAIL TRANSFER
HOPPER

LEAN ORE SURGE PILE

CAT 3 LEAN ORE (TOP ELEV. 1800)

CAT 3 (TOP ELEV. 1760)

CAT 4 (TOP ELEV. 1730)

EAST PIT

(REMOVED AT END OF YEAR 20)

CENTRAL PIT

"5

Dunka Road

Existin
g Railroad to Plant

Partridge River

Note: Some Powerlines to be Removed at Closure

Map Source: Barr Engineering

¯
0 1,500 3,000750

Feet

Figure 3.1-37
Mine Closure Activities at Year 20
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-38
Features to Remain After Mine 
Closure (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

OUTLET STRUCTURE
AND POND
OS-5



Concentrator (#6)

Hydromet (#45)

General Shops (#12)

Solvent Extraction (#46)

Fine Crusher (#4)

Oxygen Plant

Course Crusher (#2)

Electrowinning (#47)

Area 2 Buildings
(#27-30)

Drive House
#1 (#3)

WWTP

Administration Building (#44)

Booster Pump House (#1)

Additive Building &
Heating Plant (#10)

Rebuild Shop (#13)Warehouse 49 (#14)

Warehouse Electrical (#15)

A-Lab (#25) Lube House (#8)
Rubber Shop (#7)Drive House #2 (#5)

Water Tower
Area 2

Water Tower Plant Site

Area 1 Buildings
(#33, 35, 36, 37)

PolyMet Industrial 
Waste Landfill

Reagent Storage and Handling

Map Source: Barr Engineering

¯
0 2,000 4,0001,000

Feet

Figure 3.1-39
Plant Site Closure Activities at Year 20
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-40
Ditches to be Blocked, Rerouted or 
Constructed During Closure (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-42
Pumps and Pipes to be Maintained
or Removed in Closure (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.1-43
Dikes to be Removed and Maintained 
During Closure (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009



Railroad Grade Crusher

Pump House & Pipelines

Concentrator Plant

Emergency Basin

Inlet

Existing T-Culvert LocationConceptual Overflow Spillway

Map Source: Barr Engineering

Hydrometallurgical Residue
Storage Facility

¯
0 500 1,000250

Feet

Figure 3.1-44
Overflow Spillway and Emergency Basin
(All Actions)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Proposed Facility Locations
(Mine Site Alternative)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 3.2-2
Proposed Extraction Well Locations
(Tailings Basin Alternative)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Image Source: Barr Engineering Figure 4.1-17
Process Water Produced at Mine Site
(Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009



Information Source:Barr Engineering Figure 4.1-18
Estimated Project Water Balance 
Years 1-11 (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable



Figure 4.1-19
Estimated Project Water Balance 
Years 12-20 (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable

Information Source:Barr Engineering



Figure 4.1-20
Estimated Project Water Balance 
Years 21- Approx. 65 (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable

Information Source:Barr Engineering



Figure 4.1-21
Estimated Project Water Balance 
After Approx. Year 65 (Proposed Action)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009

No Scale Applicable

Information Source:Barr Engineering
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Source: SRK Consulting Figure 4.1-24
Composition of the Final Pit Walls Predicted 
by Block Modeling (Provided by PolyMet)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.1-25
Flow Paths for Groundwater Evaluation 
(Proposed Action) - Mine Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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(Proposed Action)
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Predicted Railroad Connection Wetland Impacts
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October 2009
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Figure 4.2-12
Aitkin Wetland Mitigation Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.2-13
Hinckley Wetland Mitigation Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Map Image Source: Barr Engineering Figure 4.2-14
Partridge River GAP Analysis Coverage of 
Mine Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.2-15
Embarrass River GAP Analysis Coverage 
of the Plant Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.3-1
Land Cover at the Mine Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.3-2
ETSC Vegetation Species at the Mine Site
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.5-1
Freshwater Mussel Sampling Locations
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.5-2
Biological Sampling Points
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009



Figure Source: Barr Engineering Figure 4.5-3
Mean Percent Composition of Dominant 
Taxa in Lakes
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure Source: Barr Engineering Figure 4.5-5
MeHg Response to Sulfate Addition
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Source: Barr Engineering ¯ Figure 4.6-1
Wind Frequency Distribution Plot for 
Hibbing, Minnesota (2001 - 2005)
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
October 2009
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Figure 4.6-2
NorthMet and LTVSMC Modeling 
Boundary Locations
NorthMet Project
PolyMet Mining, Inc.
St. Louis County, Minnesota
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