The Effect of Geological Models on ML/ ARD
Characterization Program De51gn at the KSM
Project

Mark Nelson
Murphy

ike Lechner, Kelsey Norlund, Clem Pelletier, Brent

1st Annual MEND Workshop
December 3 & 4" 2014

SEABRIDGE GOLD E

The world’s leading sustainability consultanc



Outline

Introduction KERR ZONE
Methodology
Geology
Block Model
Results

Conclusions

2 N
The world’s leading sustainability consultancy ERM




Introduction

NORTHWEST
TERRITORIES

Seabridge Gold Inc.

B CPERATING BASE METAL MNES
Foeir-Siulphurets Prope
& ADVANCED BASE WETAL PROJECTS British Colurmbia, c'm:ﬁ"-

3
The world’s leading sustainability consultancy ERM




Introduction

400000 420000

6280000

elljreaty;
AUNNEISHR

6260000

-

¥ A
L\ Tpperay Frnk Madds
N @Ig“cieryAscessR :

400000 420000

4

The world’s leading sustainability consultancy

440000

Treaty Creek
Access Road

460000

460000

6280000

6260000




Methodology
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Regional Geology
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Figure 2.16 Three stages in the tectonic evolution of the Canadian Cordillera: a. end of Early Cretaceous and Late Jurassic regime of terrane collision, indentation and lateral escape; b. end of Late Cretaceous and Paleocene regime of left-lateral transpression; ¢. end of Early and Middle Eocene regime of left-lateral transtension.
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Deposit Evolution
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Deposit Evolution
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Deposit Evolution
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ABA Block Model
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Results
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ABA Results
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Inverse Distance Weighting
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Block Model Results

Based on ABA
60 % not-PAG
40 % PAG

AP=32 | AP=77 | AP=68 | AP=26
AP=32 | AP=88 | AP=145 AP=115 | AP=53 AP = 23
AP=76 @ AP=145 | NP=5 AP=152 AP =84 AP = 49
AP = 200
PAG
AP=66  AP=114 AP=152  AP=124 AP=76 | AP=49
AP=22 = AP=49 AP=82  AP=75 | AP=46 . AP=30
AP=18 = AP=47 @ AP=48 @ AP=30 . NP=5
AP =20
PAG

The world’s leading sustainability consultancy

Based on
Blocks

9 % not-PAG
91 % PAG

ERM



Results

Tonnage of
Waste (Mt)

200.5

240.6

208.2
311.0

175.2
175.0

Block Model Block Model
PAG Not-PAG
Lithology Model
HW o o
Uncategorized 187 e
FW o o
Uncategorized S 117
Alteration Model
QSP 99% 1%
Unaltered 99% 1%
Mine Model
QSP 99% 1%
HW Propylitic 100% 0%
16

The world’s leading sustainability consultancy

ERM



Conclusions

« Each geological model contains 2 major units that
comprise more than 50% of the waste rock from the Kerr
Deposit

 When using ABA data results each geological model
contained one major unit that had large proportion of not-
PAG material

« \When the same data was used in an ABA block model
each geological unit was nearly 100% PAG

« ABA block models are conservative and can account for
geospatial variations
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