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Simplifying Complex Coal
Modeling

Melanie Bolduc P.Eng, Technical Services Manager — Canada & Principal MineSight Specialist
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AGENDA

1) A model timeframe
2) One model fits all?

3) Get your ducks in a row!
Special note: Quality & True Thickness

4) Embracing new technologies
5) Coal modeling: a game plan
6) Hexagon Mining
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i A model timeframe
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How long does it takes to Create a model?

= Drillhole Management and
Validation

= Interpretation

® Seam FW Validation

= True Thickness Calculations

= Model Build

= Model Check

= Resources/Reserves

\—/ Reporting
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How long does it takes to U pdate a model?

= Drillhole Management and
Validation

= Interpretation

® Seam FW Validation

= True Thickness Calculations

= Model Build

# Model Check

[

‘ ’d | = Resources/Reserves
~ Reporting
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One model fits all?
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Geologic Model versus a Block Model

Geologic Model

Numerical equivalent of a three-
dimensional geological map

Block Model

Organized numerical representation of
physical quantities of a domain of interest

aka: your best guess of what’s happening
In the ground, between known data points
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Why are you building a model?

« Exploration
* Pre-Feasibility
« Feasibility
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Why are you building a model?

Exploration
Pre-Feasibility
Feasibility

Writing a 43-101

Infill drilling campaign

Life of Mine Planning

Short Term Planning
Producing Mine

Extend the life of your mine
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Why are you building a model?

Coal Pit
Volume/Tonnes J J

Seam location

v e
Quality J V4 /
Block / /

v e

Classification

Waste Tracking

v
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Get your ducks in arow

%4 HEXAGON = . »

MINESIGHT
MINING




Essentials

3

/

-

Collar Survey\
Downhole Survey

Seam Picks
_J

Lithology (Coal, Waste & Overburden)
Topographic Surface

Hu—F

8

i

rmBn
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Consider these

Surface maps
Aerial photos
Lease boundaries
Pit Mapping

Mined Out Surface
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Consider these

Surface Maps
Aerial Photos
Lease Boundaries
Pit Mapping

Mined Out Surface
Gamma Logs

Dip Meters

Marker Horizon
Qualities

WV NN
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Consider these

Surface Maps

Aerial Photos

Lease Boundaries
Pit Mapping

Mined Out Surface
Gamma Logs

Dip Meters

Marker Horizon
Qualities

History of the project
Field Geologist input
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Drill holes Validation

Downhole surveys
Spreadsheets
Missing Seams
True Thicknesses
Qualities

O~ Wbk
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Drill holes Validation - survey

« THE EFFECT OF DOWNHOLE
ORANGE LINE = PVC PIPE T e T ol SURVEY UNCERTAINTY ON

"

MODELLED VOLUME - W Nordinl

« Seventh International Mining Geology

Conference Perth, WA, 17 - 19 August
2009

FIG 1 - Atrtificial ‘borehole’ clamped onto concrete blocks.
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Drill holes Validation — 88% of spreadsheets have errors!

[Alpha SEAMJ=="A" : 7 [Alpha SEAMJ=="4" : 33 [Alpha SEAM]J=="2UP": 11
[Alpha SEAMJ=="A1": 7 [Alpha SEAMJ=="4R": 33 [Alpha SEAMJ=="2P": 13
[Alpha SEAM]=="A2": 7 [Alpha SEAM]=="4R2": 33 [Alpha SEAM]=="2LP": 15
[Alpha SEAMJ=="1U": 8 [Alpha SEAM]=="4R1": 33 [Alpha SEAM]=="3UP": 21
[Alpha SEAMJ=="1L": 9 [Alpha SEAMJ=="4L": 37 [Alpha SEAM]=="3UBP" : 21
[Alpha SEAMJ=="1": 9 [Alpha SEAM]=="4L2": 37 [Alpha SEAMJ=="3P": 21
[Alpha SEAMJ=="2U": 11 [Alpha SEAM]=="4L1": 37 [Alpha SEAM]=="3B1P": 21
[Alpha SEAMJ=="2" : 13 [Alpha SEAMJ=="5" : 39 [Alpha SEAM]=="3UAP" : 23
[Alpha SEAMJ=="2L": 15 [Alpha SEAM]=="R5": 39 [Alpha SEAM]=="3A1P": 23
[Alpha SEAM]=="2L1": 15 [Alpha SEAM]=="5M": 39 [Alpha SEAM]=="3AP": 23
[Alpha SEAMJ=="2L2": 15 [Alpha SEAMJ=="6" : 43 [Alpha SEAMJ=="3P": 23
[Alpha SEAM]=="3UB": 21 [Alpha SEAMJ=="7L": 59 [Alpha SEAM]=="3L1P" : 27
[Alpha SEAM]=="3B2": 21 [Alpha SEAM]J=="8M": 61 [Alpha SEAM]=="3LAP" : 29
[Alpha SEAM]=="3B1": 21 [Alpha SEAMJ=="8" : 65 [Alpha SEAM]=="4UP": 31
[Alpha SEAM]=="3UA" : 23 [Alpha SEAMJ=="9" : 73 [Alpha SEAM]=="4P": 33
[Alpha SEAM]=="3A1": 23 [Alpha SEAM]=="10B": 81 [Alpha SEAM]=="4RP": 33
[Alpha SEAM]=="3A2": 23 [Alpha SEAM]=="10R": 83 [Alpha SEAM]=="4LP" : 37
[Alpha SEAM]=="3L2": 25 [Alpha SEAM]=="10A" : 85 [Alpha SEAM]=="5P": 39
[Alpha SEAM]=="3L1": 27 [Alpha SEAM]=="AP": 7 [Alpha SEAM]=="8P": 65
[Alpha SEAM]=="3LA" : 29 [Alpha SEAM]=="A1P": 7 [Alpha SEAM]=="10RP" : 83
[Alpha SEAM]=="4U": 31 [Alpha SEAM]=="1LP": 9 [Alpha SEAM]=="4U1": 31
[Alpha SEAM]=="4U2": 31 [Alpha SEAM]=="1P": 9 [Alpha SEAM]=="4LP1": 37
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Drill holes Validation — Missing Seams
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Drill holes Validation — Missing Seams
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Drill holes Validation — Missing Seams
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Drill holes Validation — Missing Seams
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Drill holes Validation — Missing Seams
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Drill holes Validation — Missing Seams
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Drill holes Validation — True Thicknesses

%4 HEXAGON | = »

MINESIGHT 26
MINING




Drill holes Validation — True Thicknesses

Original Code LITHO TTHK Model Seam Mineable Flag J_
Upper Seam (31) coal 0.31 30 1
Upper Seam (31) parting 0.29 30 1
Upper Seam (31) coal 0.31 30 1
Upper Seam (31) coal 0.31 30 1 S —
waste 2.1 30 0]
Lower Seam (32) coal 0.21 30 0
Lower Seam (32) parting 0.41 30 0]
Lower Seam (32) coal 0.21 30 0]
Lower Seam (32) parting 0.32 30 0]
Lower Seam (32) coal 0.61 30 1
**example based on 0.6m minimum mineable and 0.3m minimum seperable
COMPOSITE
TTHEK Model Seam Mineable Fraction Mineable TTHK
5.08 30 0.36 1.83
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Drill holes Validation — Quality

SEAM PICKS QUALITY INFORMATION
Sample Site Name From To Length Seam Code LITHO | Sample Site Name From To ASH
DH-1 43.36 45.86 2.50 20 coal DH-1 43.36 4420 2.75

DH-1 45.86 2.50 20 coal DH-1 44.20 46.72 2.12
DH-1 46.72 6 4.08
DH-1 48.26 48.48 ) 62.98

N~ "

Dilution?
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Drill holes Validation — Quality

SEAM PICKS QUALITY INFORMATION
Sample Site Name From To Length Seam Code LITHO Mineable Flag Sample Site Name From To ASH
DH-2 60.80 61.80 1.00 10 coal yes DH-2 60.80 63.64 59.9
DH-2 61.80 62.98 1.18 10 parting no
DH-2 62.98 63.64 0.66 10 coal yes Too high?
SEAM PICKS QUALITY INFORMATION
Sample Site Name From To Length Seam Code LITHO Mineable Flag Sample Site Name From To ASH
DH-3 131.20 132.10 0.90 20 coal yes DH-3 131.20 145.80 14.6
DH-3 132.10 132.60 0.50 20 parting yes
DH-3 132.60 134.40 1.80 20 coal yes Too low?
DH-3 143.30 143.90 0.60 20 parting yes
DH-3 143.90 145.80 1.90 20 coal yes
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Embracing New Technologies
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Implicit Modeling

LET'S MAKE A DRAWING PROGRAM

THAT USES SOPHISTICATED COMPUTER

ALGORITHMS TO MAKE STICK FIGURES

APPEAR TO BE HAND-DRAWN' 7
o NY-

-
-
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Implicit Modeling versus Explicit Modeling
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Explicit Modeling
£ X”
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Implicit Modeling Log Messages

¢

18 PM: Started processing
'I F‘H ueneratu'u:l |:|:||'|t° fn:m Tu:rque datal:af‘e

F‘H Started solving F-'EF equatu:n
& PM: REF solved after 1 teration
& PM: Generating surface using cube size 10.000
& PM: Saving IM21 msr
8 PM: Surface created with 90303 points and 178935 faces
g F‘H [M271 mar created.

1-
1
1
1
1
1
1
1
1
1
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Implicit Modeling

mathematical surface fitting method (RBF) that interpolates point data to generate a
smoother surface than traditional triangulation methods

Kernel: polyharmonic - par: 1

Kernel: polyharmonic - par: 1
15
1
L]
' 0
-05
-1
-15

Horizontal intersection Horizontal intersection

Elevation
Elevation
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Implicit Modeling — Fault
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Implicit Modeling — True Thickness Stacking
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Implicit Modeling

User controlled? /
Honors Seam Picks? /
Auditable? V4
Fast?
True 3D?

Reproducible?

3D True Thickness and Seam Dip?

SSKSKAAS

Less digitizing time = more time to be a geologist!
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Coal Modeling: a game plan
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Game Plan

Pinpoint the purpose of the model
Validate your data

ldentify seam packages

Establish a seam naming convention
Model Faults

Model Marker Seam

Manage Missing Seams

Stack with True Thickness Methodology
Keep an Audit Trall

10.Review

11.Ask someone else to review
12.Define Block Size

13.Build Block Model

© 0N ORAWDNRE
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Hexagon Mining
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Best-in-class Solutions

Four great companies under one great brand, Hexagon Mining unites
planning, management, optimization, and safety to offer integrated life-

of-mine solutions.

Leica Ggqsystems SAFEmine
Mining

MineSight Devex Mining

Mine planning Management, Fleet and production Traffic safety and
software platform for optimization, and optimization, high collision avoidance
exploration, automation of precision machine technologies for
modeling, design, underground mining guidance and open pits
scheduling and workflows autonomous control
production

s Peevex Jeica SAPE

MINESIGHT Geosystems mine
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Thank You
info@hexagonmining.com
‘ www.hexagonmining.com r—— T
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