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GIS in a Mining Production Environment
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Introduction

Dedicated Mapping and GIS Officer at Goonyella Riverside Mine
20 years experience in GIS system design and its applications
= 2 years experience in Mining Environment

GIS is typically the domain of Geology and Environmental

« SQL Server

 MS Access /
* Oracle

+ SAP

« VULCAN

* MicroStation
« AutoCAD \_

~
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Typical organisational systems contain many databases in their production environment
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® GIS has the capacity to bring together all of these systems and allow graphical analysis,

presentation and interaction.
® Enhances the Decision Making Process
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What is GIS? (Geographic Information System)

= GIS is a technology that is used to view and analyse data from a geographic perspective.

= GIS links location to information (such as mines to leases, deposits to geology) and layers
that information to give you a better understanding of how it all interrelates. You choose
what layers to combine based on your purpose.

= Essentially a spatially enabled database
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What is GIS?

A Complete System For Maintaining and Using Spatial Information
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How Does it Work for Me?.....

= Supports full integration into any environment
» Stand alone desktop
» Local File Server
» Mobile Applications
» Corporate Distributed Systems
* Web Delivery
* Web and lite client consumption

o

= Full integration with other DB based business applications
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GIS has Evolved.......

= G|S was....

large,

Expensive,

Complex,

command driven,

available to the few (specialist)

" GISis....

Desktop,
GUI based software,
available to all.
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Information has evolved....

= |Information was:
« Hardcopy,
* File based
» Textual
= |Information is
» Everywhere
 Digital
 Spatial contextual
®" The people have evolved with it....
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GIS is Industry Standard.....

= GIS is the accepted standard for managing, maintaining and presenting spatial information.

= ESRI is the Microsoft of the GIS world;
« State and Federal Governments;
« Statutory plans in NSW are currently able to be submitted in GIS format

* DME provide and maintain exploration information in GIS format and distribute via
web interface

 All Major Local Authorities
« All Major Utility providers
* Major Mining Companies

JeuiioS SNIY Aexoep — Jepm pireq

JUSWIUOJIAUT uoioNpold Bululpy e ul 19




Disturbance and Operations Tracking
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‘Live’ Mapping....

Source
t

-/

Existing
information
repositories
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LIDAR Terrain Models....

Very large data sets
Software Issues
* Number of points
» Graphics capabilities
» Generation of surface
Generally require tiled approach fragmenting data set

Benefits found by employing the GIS Terrain type include:

« computation time reduced considerably

* 11.5 Million points -> GIS data set < 2 min.

» ASCII file 325Mb -> GIS point data set 88Mb

 Data set —> Triangulation (23M triangles) < 15min.
* low disk usage

« 1G ASCII = 200MB Multipoint = Negligible Terrain
* seamless dataset

* Local DB < ~20 million points

» Server DB < 200 million points

» Corporate DB > 200 million points (limited by underlying database)
 improved performance for analysis and display
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Workflows....

= Automation and Workflows
* Empower non-specialist staff to utilise and maintain GIS
» Expose the workflow to the level required
» Ensure Integrity of process
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« Making it easier to use GIS than not.

(  rerortne )
Reporting,

se

TASK TYPE

GIS LAYER NAMING CONVENTION
{yyyymm} = Century Date eg. October 2008 = 200810

(seom; = Seam Nome .




Spatial Analysis....

= Disturbance Permitting, Cultural Heritage Clearance etc....
= All queries based on spatial location and relationship;

» Overlapping certain areas triggers certain processes
® These processes can be automated allowing for;

* Increase in productivity,

» Enabling staff at appropriate levels,

* Integrity of process,

* Audit compliance
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Services Mapping.......

® Maintenance of Infrastructure and Installations
 Full attributing;

« Integration with other corporate systems (Knowledge Management, SAP,
Asset Management);

» Corporate repository available (One format, one platform, one location);
« Out of the box web delivery*
* Dynamic plan creation;
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Coal Inventory Scenario....

Geological Model;
« ASCII file containing Location, and Qualities
Strip Design polygons;
Activity Polygons;
» Surveyed exposure, mining
» Machine Guidance
Spatial Analysis and Topological relationships;

Ability to track inventory both in tabular and graphical forms

&

EEE R

10 x 10m GRID
of Reserve

Survey Data Polygon
of Coal Uncovered

Resource Available
(Ramp/Strip/Block
Volume m3)

Survey Data Polygon
of Coal Mined

Resource Available
(Ramp/Strip/Block
Volume m3)

Resource Mined
(Ramp/Strip/Block
Volume m3)
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Inventory Stockpile Scenario....

Using Machine Guidance — We Know

Where the truck was loaded and by what machine
What blocks the machine extracted into the truck
Where the truck dumps to stockpile

Therefore we know what quality of what material is where in our raw coal stockpiles
With GIS we can also display queries graphically based on any of the quality attributes.
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Coal Campaigning Scenario....

Coal Campaigning
 Blasting )
« Availability
* Mining SPATIAL
« Haulage
- Stockpiles
Blending
« Attribute Analysis

All bread and butter GIS functions

If we utilise GIS from the very start of the process
the benefits become apparent in the Decision
Making Process

Application is only limited by your imagination......
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And Then....

Safety Applications
+ Emergency Response
* Incident Register
» Spatial Analysis of Incident Trends

Maintenance
» Spatial Analysis of Vehicle Health Incidents

3D Visualisation and Analysis
What is Required?

» Specialist staff in site level roles;
» Support of all business groups;
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GIS in a Mining Production Environment
David Watt — Mackay AIMS Seminar

Questions or Ideas?.....




