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GIS in a Mining Production Environment

Mackay AIMS Seminar

Friday 20th November 2009.
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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

 Typical organisational systems contain many databases in their production environment

• SQL Server

• MS Access

• Oracle

• SAP

• VULCAN

• MicroStation

• AutoCAD

 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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David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

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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David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

What is GIS?

A Complete System For Maintaining and Using Spatial Information

ViewsViews

AnalysisAnalysis

Mission CriticalMission Critical
ApplicationsApplications

GISGIS

Updates &Updates &
TransactionsTransactions

MachinesMachines

DispatchDispatch

VehicleVehicle
MonitoringMonitoring

GeologyGeology

SAPSAP

…………
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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

 Full integration with other DB based business applications

CORPORATE
DATA CENTRE

Application
Server

Database Server

Web Server

MINE SITE

MINE SITE

OTHER BUSINESS
APPLICATIONS
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GIS has Evolved…….

David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

 GIS was….

• large,

• Expensive,

• Complex,

• command driven,

• available to the few (specialist)

 GIS is….

• Desktop,

• GUI based software,

• available to all.
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Information has evolved….

David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

 Information was:

• Hardcopy,

• File based

• Textual

 Information is

• Everywhere

• Digital

• Spatial contextual

 The people have evolved with it….
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David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

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
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Disturbance and Operations Tracking

GIS

Reconciliation

Disturbance

Reporting

Historical 
Monitoring

Stat Mapping

Undisturbed

Vegetation Offset

Topsoiled

Topsoil Stripped

Tailings

Successfully Rehabilitated

Subsidence

Stockpiled Topsoil

Seeded

Rejects

Recontoured

Ramps

Prestrip Spoil

Infrastructure

Haul Roads

First Two Spoil Piles

Exploration

Excised Land

Established

Dragline Spoil

Cleared

Available

Active Pit

Monthly Operations
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‘Live’ Mapping….

GIS

Vehicle
Management

Equipment
Locations

Source

Existing 
information 
repositories

Translated into GIS Output
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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

• Making it easier to use GIS than not.

Layer Name Description
G{yyyymm}basedata Contains polygons defining the disturbance 

categories.
G{yyyymm}coalinv Contains polygons of all coal exposed and not yet 

mined for ALL SEAMS.
G{yyyymm}{seam} Contains polygon defining the "COAL MINED" for 

the {seam}
G{yyyymm}repcateg Contains polygons defining the reporting areas

Layer Name Description
G{yyyymm}drebnc Contains all dragline benching polygons for 

this month
G{yyyymm}dre{seam} Contains all {seam} coal exposed by 

draglines for this month
G{yyyymm}lwclines This months Low Wall Crest lines
G{yyyymm}min{seam} This months mining polygons for {seam}
G{yyyymm}she_1..2..3..8 This months Shovel Pass 1, Pass 2 etc 

polygons
G{yyyymm}she{seam} Contains all {seam} coal exposed by shovels 

for this month
G{yyyymm}reh{activity} Contains all rehab {activity} for this month

Event New Rehabilitation Status
Shovel Pass 1 (she#_1) Active Pit
Dragline Benching (drebnc) Active Pit
Cleared (rehclr) Cleared
Topsoil Stripped (rehstr) Topsoil Stripped
Stockpiled Topsoil (rehstk) Stockpiled Topsoil
Contoured (rehcon) Rehab Contoured
Topsoiled (rehtop) Topsoiled
Seeded (rehsee) Seeded
Established (rehest) Established
Successfully Rehabilitated (rehsuc) Successfully Rehabilitated

TA
SK

 T
YP

E
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David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

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;

http://www.mimapsmackay.com.au



G
IS

 in a M
ining P

roduction E
nvironm

ent
D

avid W
att –

M
ackay A

IM
S

 S
em

inar

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

10 x 10m GRID 
of Reserve

Survey Data Polygon 
of Coal Uncovered

Survey Data Polygon 
of Coal Mined

Resource Available
(Ramp/Strip/Block
Volume m3)

Resource Available
(Ramp/Strip/Block
Volume m3)

Resource Mined
(Ramp/Strip/Block
Volume m3)

+

+

=

=
Create FDS

DXF
File

Does FDS 
Exist?

Convert DXF to 
FC

Extract 
Thickness and 

SG

Spatial 
Selection

Sum and 
Average

Populate 
AttributesReport to User Manual Input

Extract 
Thickness and 
Density FC by 

Strip

Create Features

Feature Classes
08N25GUS_STRIP

08N25GUS_U_20091025

08N25GUS_M_20091018

08N25GUS_A_20091018

08N25GUS_A_20091011

08N25GUS_Grid_10m

Feature Dataset

Ramp/Strip/Seam
Eg. 08N25GUS

Feature Classes

Feature Dataset

GeologicalModel

GRM_BlockModel

GRM_Thickness_10m

GRM_Density_10m
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David Watt - GIS Officer, Technical Services - GRM, November 20th 2009

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

• 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……

SPATIAL
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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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Questions or Ideas?.....

David Watt - GIS Officer, Technical Services - GRM, November 20th 2009


