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Figure 5-1
PROJECT LOCATION MAP
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
County Boundary
Lakes
Streams
Watershed Boundary (MN DNR
Level 4) *

_̂ PROJECT
LOCATION

Background Imagery: MNDOT County Map (2002, St. Louis and Lake Counties)

Unnamed Creek

* The watershed divide through the pit has been removed.  
The current location of the sumps and their outfalls 
approximates the historical divide.
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Figure 5-2
USGS TOPOGRAPHIC MAP
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile

Background Imagery: USGS 24k Topographic Map (St. Louis County)
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Figure 5-3
SITE PLAN

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Lakes
Streams

Imagery: NAIP 2013
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Figure 5-4
NORTHSHORE MINING COMPANY

PETER MITCHELL PIT
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Streams

Imagery: NAIP 2013



Langley Creek

!;N

Ba
rr F

oo
ter

: A
rcG

IS
 10

.2.
1, 

20
14

-06
-12

 15
:27

 Fi
le:

 I:\
Cli

en
t\N

ort
hS

ho
reM

ini
ng

\W
ork

_O
rde

rs\
Pe

rm
it_

to_
Mi

ne
_A

me
nd

me
nt_

EA
W

\M
ap

s\R
ep

ort
s\E

AW
\Fi

gu
res

 fo
r S

ec
on

d S
ub

mi
tta

l R
es

po
ns

e t
o D

NR
_N

O_
Co

nfi
de

nti
al 

La
be

ls\
Fig

ure
 06

-1 
- P

rop
os

ed
 U

ltim
ate

 Pi
t L

im
it P

rog
res

sio
n.m

xd
 U

se
r: s

al2

0 1,000 2,000
Feet

Figure 6-1
PROPOSED ULTIMATE PIT

LIMIT PROGRESSION
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Streams

Imagery: NAIP 2013
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Figure 6-2
MINE PLAN WITH HAUL ROUTES

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Rock Stockpile
Surface Material Stockpile
Expected Haul Route

Imagery: NAIP 2013
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Figure 6-3
PROPOSED STOCKPILE PLAN VIEW

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Type II VF Stockpile
Streams

Imagery: NAIP 2013



Figure 3-1
CONCEPTUAL MODEL - OPERATIONS

Type II Virginia Formation Stockpile Plan
Denver, Colorado, USA Northshore Mining, Babbitt, MN

4/24/2013 083-81505 Golder Associates
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Figure 6-4 (Golder 2013 Figure 3-1)



Figure 3-2
CONCEPTUAL MODEL - POST CLOSURE

Type II Virginia Formation Stockpile Plan
Denver, Colorado, USA Northshore Mining, Babbitt, MN

4/24/2013 083-81505 Golder Associates
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Figure 6-5 (Golder 2013 Figure 3-2)



3 FT. GLACIAL TILL (MINIMUM)

1 FT. BEDDING MATERIAL (MINIMUM)

1 FT. BEDDING MATERIAL (MINIMUM)

TYPE II VF MATERIALS

SYNTHETIC BARRIER (GEOMEMBRANE-BACKED GCL)

3%

2 FT. DRAINAGE MATERIAL (MINIMUM)

COVER DETAIL

NORTHSHORE MINING
TYPE II VIRGINIA FORMATION STOCKPILE PLAN

FIGURE 2-4
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NOT TO SCALE

DRAFT Figure 6-6 (Golder 2013 Figure 2-4) 
VFII Stockpile Cross Section
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Fig ure 6-7
PROJECT  WAT ERSHED LIMIT S:

DRAINAGE T O PIT
North sh ore Mining  Com pany

Prog re ssion of th e Ultim ate Pit Lim it
St. Louis County, Minnesota

Curre nt Ultim ate Pit Lim it
Proposed Ultim ate Pit Lim it
Proposed T ype II VF Stockpile
Project Area Pit Subwatersh eds *

Langley Creek Watershed
Re m aining  afte r Project
Re m ov ed by Project

!? NPDES Discharg e Location
Lake s
Stream s

Im ag e ry: NAIP 2013

* Subwatersh eds A, B, and C drain to th e pit and are 
dewatered v ia SD004, SD005, and SD002. SD004 and 
SD005 disch arg e to Lang ley Cre e k. SD002 discharg e s to 
Unnam ed Cre e k. 

Areas to th e north east and southwe st of th e UPL Prog re ssion 
that are sh own as “Rem ov ed by Project” from  th e Lang ley 
Cre e k watersh ed would not be excavated as part of th e 
proposed Project. Howe v e r, because th e UPL Prog re ssion 
would affect local surface drainag e patte rns, th ose areas 
would drain into th e pit, rath er th an to Lang ley Cre e k, once 
th e UPL Prog re ssion is com plete. 

Direction of Disch arg e
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Figure 6-8
ESTIMATED POST-CLOSURE 

WATERSHED LIMITS
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Major Watersheds (Post-Closure)
Minor Watersheds (Post-Closure)
Lakes
Streams

Imagery: NAIP 2013

* The Project area is located entirely within the Unnamed 
Creek Watershed upon final pit closure (see 2008 Long 
Range Hydrology Study).
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Figure 6-9
PETER MITCHELL CLOSURE 

TOPOGRAPHY WITH 
LITTORAL ZONES

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Littoral Zone

Imagery: NAIP 2013
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Figure 7-1
LAND COVER TYPES

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile

Land Cover (NLCD, 2006)
Barren Land (Rock/Sand/Clay)
Wooded / Forest
Developed Open Space
Wetlands
Grassland/Herbaceous
Open Water
Shrub/Scrub
Streams

Imagery: NAIP 2013
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Figure 10-2
VIRGINIA FORMATION 
TYPE II VF STOCKPILE 

PIT EXPANSION SCHEDULE
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Cross Section A-A'

VFII Stockpile Pit Progression
Year 1, Type I VF & BIF patterns
Year 2, Type II VF patterns
Year 3, Type II VF patterns
Year 4, Type II VF patterns
Year 5, Type II VF patterns
Year 6, Type II VF patterns
Year 7, Type II VF patterns *
Years 7 through Closure, Type I VF
& BIF patterns
Years 7 through Closure, Type II VF
patterns
Virginia Formation Metasediments
Duluth Gabbro
Lakes
Streams

Imagery: NAIP 2013

* In year 7 the pit progresses down instead of out.
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Soil Data: NRCS gSSURGO

Figure 10-3
SOIL MAP UNIT NAME

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile

Soil Map Unit Name
Aquepts, rubbly-Tacoosh-Rifle
complex, 0 to 2 percent slopes
Babbitt, bouldery-Aquepts, rubbly,
complex, 0 to 3 percent slopes
Bowstring and Fluvaquents, loamy, 0
to 2 percent slopes, frequently
flooded
Stockpiles, iron mine
Eaglesnest-Babbitt complex, 1 to 8
percent slopes, bouldery
Eaglesnest-Wahlsten complex, 2 to
8 percent slopes, bouldery
Eveleth-Eaglesnest-Conic complex,
6 to 18 percent slopes, bouldery
Keenan-Vasso complex, 0 to 4
percent slopes
Pits, iron mine
Rifle soils, 0 to 1 percent slopes
Soudan-Eaglesnest-Babbitt
complex, 1 to 8 percent slopes,
bouldery
Udorthents, loamy (cut and fill land)
Water, miscellaneous
U.S. Forest Service mapping

F166A

F13A

1020A

1048

F12B

F2B

F3D

F174B

1049

1021A

F6B

1003B

M-W

USFS

Imagery: NAIP 2013
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Figure 11-1
SURFACE WATER RESOURCES

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Streams
Delineated Wetlands (Barr)

Wetlands (National Wetlands Inventory)
Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond
Lake
Industrial Ponds

Imagery: NAIP 2013
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Figure 11-2
TYPE II VF STOCKPILE SUMPS

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

!( CO2 Bubbler
!( Sump
!? NPDES Discharge Location

Discharge Route
Transfer Route
Current Ultimate Pit Limit
Proposed Type II VF Stockpile
Streams
Lakes

Imagery: NAIP 2013
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The nearest Wellhead Protection Area
is located approximately 3 miles to the 
north in Babbit, MN.
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Figure 11-3
WELLS ON MN COUNTY WELL INDEX

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Wellhead Protection Area

Imagery: NAIP 2013
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Figure 11-4
PRE-MINING TOPOGRAPHY AND 

SURFACE WATER FEATURES
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Historical (1950) Minor Watersheds
Historical (1950) Major Watersheds *
Municipal Boundary
Streams

!;N

0 1 20.5
Miles

* The watershed divide through the pit has been removed.  
The current location of the sumps and their outfalls 
approximates the historical divide.
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Figure 13-1
USFWS CANADA LYNX DESIGNATED

CRITICAL HABITAT
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
USFWS Lynx Crtical Habitat
County Boundary
Township Boundary

Background Imagery: MnGeo WMS Service (MN DNR 2009 Arrowhead)
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Figure 19-1
NPDES OUTFALL LOCATIONS

Northshore Mining Company
Progression of the Ultimate Pit Limit

St. Louis County, Minnesota

Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Lakes
Streams

!? NPDES Discharge Location of Interest
!? NPDES Discharge Location

Imagery Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community - September 2011

Note: SD004 and SD005 are the only 
discharge points that would potentially 
carry water from the proposed project.
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Figure 19-2
OTHER PROJECTS IN AREA
Northshore Mining Company

Progression of the Ultimate Pit Limit
St. Louis County, Minnesota

Area Projects
Current Ultimate Pit Limit
Proposed Ultimate Pit Limit
Proposed Type II VF Stockpile
Lakes
Streams

Imagery Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community - September 2011
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