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DISCLAIMER

The author, James E Tabinski Jr, makes no claims,
promises, or guarantees about the accuracy,
completeness, or adequacy of the contents of this
presentation, and expressly disclaims liability for
errors and omissions in the content here within.
The author does not represent or make decisions
for Northstar Mines LLC, Applied Minerals, Ash
Grove Cement, Holcim US Inc, or Lafarge Holcim.
The author and content here within should not be
used in valuation or defamation of mine properties.
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INTRODUCTION: Operations
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INTRODUCTION: Transportation
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INTRODUCTION: Geology
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INTRODUCTION: Alteration
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METHODS/DATA: Introduction
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METHODS/DATA: Comparison
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METHODS/DATA: XRD Comparison
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CHARACTERIZATION: Market
- Pomolan-ClassN  Portland Cement-Typell

SiO, + Al,O, + Fe,0,, min 70.0 CaO, min 39.2

SO;, max 4.0 Si0,, min 20.0

Na,O + K,O, max 1.5 Al,O,, max 6.0

LOI, max 10.0 Fe,0,, max 6.0

Moisture Content, max 3.0 MgO, max 6.0

SO,, max 3.0

Insoluble, max 0.8

) e Na,O + 0.658 K,O, max 0.6

(i ;_ 3Ca0*Al,0,, max 8.0
e.“ R J 3Ca0*Si0,, max *

LOI, max 3.0
* Tricalcium Silicate, 58%
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CHARACTERIZATION: Gibbsite
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CHARACTERIZATION: Gibbsite
~ XRD-Gibbste  Gibbsite@16%

ALLO, 48.2 ALO, 5.8

SiO, 11.8 SiO, 1.4

Fe,O, + Mn,O, 2.6 Fe,O; + Mn, 0O, 0.3

ALO, +SiO, + Fe,0, + Mn,O, - ALQ, + SiO, + Fe,0, + Mn,0, 7.5

CaO 2.4 CaO 0.3

MgO 1.4 MgO 0.2

SO, 0.0 SO, 0.0

Na,O + 0.658 K,O 0.2 Na,O + 0.658 K,O 0.0

Insoluble 3.3 Insoluble 0.4
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CHARACTERIZATION: Halloysite
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CHARACTERIZATION: Halloysite

ALO, 29.2 ALLO, 5.8

SiO, 35.6 SiO, 7.1

Fe,O, + Mn,0O, 7.9 Fe,O, + Mn,0, 1.6

ALQO, + SiO, + Fe,0, + Mn,0, 72.6  Al,O, +SiO, + Fe,0, + Mn,0, 14.5
CaO 0.0 CaO 0.0

MgO 0.0 MgO 0.0

SO, 0.0 SO, 0.0

Na,O + 0.658 K,O 0.3 Na,O + 0.658 K,O 0.1

Insoluble 5.4 Insoluble -
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CHARACTERIZATION: Kaolinite
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CHARACTERIZATION: Kaolinite

AlLO, 29.0 AlLO, 5.8

SiO, 48.9 SiO, 0.8

Fe,O; + Mn,0, 2.3 Fe,O, + Mn,0O, 0.5

ALQO, +SiO, + Fe,0, + Mn,0, 80.1  Al,O, +SiO, + Fe,0, + Mn,0, 16.0
CaO 0.1 CaO 0.0

MgO 1.2 MgO 0.2

SO, 2.0 SO, 0.4

Na,O + 0.658 K,O 1.4 Na,O + 0.658 K,O 0.3
Insoluble 1.1 Insoluble 0.2
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CHARACTERIZATION: Shale
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CHARACTERIZATION: Shale

AlLO, 12.5 AlLO, 3.8
Si0, 55.0 Si0, 165
Fe,O, + Mn,0, 4.0 Fe,0, + Mn,O, 1.2
ALQO, + SiO, + Fe,0, + Mn,0, 715 Al O, +SiO, + Fe,0, + Mn,0, 21.5
CaO 4.0 CaO 1.2
MgO 4.0 MgO 1.2
SO, . SO, .
Na,O + 0.658 K,O N Na,O + 0.658 K,O 09
Insoluble 0.5 Insoluble 0.2
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QUESTIONS?
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