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Welcome & Vision
Our vision is to bridge the mining industry’s critical skills gap
through world-class, hands-on training. SGUMMI equips today’s
engineers with practical, cutting-edge skills for the future of
underground mining.

Professor 
Andre van As

Our workforce is ageing...
we’re continuing to rely on their
expertise.

Bold Baatar,
Chief Executive, Rio Tinto CopperSGUMMI Overview
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Why SGUMMI?

Practical training at an
operational mine (Oyu Tolgoi)

Delivered by world-leading
experts

Targeted at working
professionals

Fills global industry skills
gaps

Endorsed by Rio Tinto,
University of Queensland

Strategic location: Mongolia
as a regional training hub



I am grateful for the launch...
training globally competitive
mining professionals.

launches Sout

SGUMMI Professional Development
Training Programme 04

Strategic Partnerships

SGUMMI backed by Rio Tinto (3 years),
developed with UQ (BRC + DMG group)01

Technical Steering Committee oversees
curriculum02

Long-term goal:
international accreditation03



SGUMMI Professional Development
Training Programme 05

Programme Structure
4 delivery blocks
per year (2–3 modules
each)

10 core modules
(50–70% theory,
30–50% practical)

Delivered onsite at
Oyu Tolgoi

English only

Format: In-person, small cohorts, immersive learning
SGUMMI Overview
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Geotechnical Data Collection
& Rockmass Characterisation

Course Summary

This foundational five-day course covers the fundamental principles of rock mass data collection and rock 
mass characterisation, with a focus on applications in underground mining. It is designed for geotechnical, 
geological, and mining engineers and demonstrates how to collect and apply high-quality geotechnical 
data to develop reliable, representative rock mass models. These models facilitate accurate predictions of 
the rock mass response and form the basis for sound mine design. Delivered on-site at the Oyu Tolgoi 
mine in Mongolia, the program balances classroom theory with hands-on field practice, ensuring 
participants can directly apply what they learn.

Course Objectives

• Understand required data: Know what 
geological, structural, and geotechnical data 
must be collected for thorough rock mass 
characterisation and geotechnical domaining.

• Reliable data collection: Learn to collect 
reliable geo-data from core logging, mapping, 
and scanning of rock exposures.

• Geotechnical domaining: Define geotechnical 
domains effectively for different rock mass 
conditions.

• Rock property measurement: Understand 
which mechanical rock properties to collect 
and how to accurately measure them.

• Characterisation process: Grasp the overall 
process of rock mass characterisation from 
start to finish.

• Rock mass strength: Learn methods to derive 
rock mass strength from intact rock properties 
and field data.

• Classification systems: Quantify rock mass 
quality using various classification systems.

• Design limits: Recognise the limits of 
classification-based and empirical design 
methods in mining.

• Model building: Learn how to build 
representative rock mass and structural 
models.

• Interdisciplinary communication: Improve 
communication between geology, 
geotechnical, mining, and metallurgy teams for 
better project integration.

Key Learning Outcomes

By the end of the course, participants will be able to:
• Collect and log geotechnical data: Efficiently log drill core and map rock exposures, identifying and 

describing key rock mass parameters.
• Ensure data quality: Evaluate data quality, sufficiency, and reliability in geotechnical datasets.
• Field data integration: Identify, collect, and verify lithological, structural, and alteration data in the field, 

and explain how these factors influence rock mass strength and impact mine design and operations.
• Apply geotechnical domaining: Define geotechnical domains and articulate their significance for mine 

design and stability analysis.
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• Understand rock properties: Explain the mechanical properties of intact rock and utilise various rock 
strength testing methods, understanding their applications and significance in geomechanics.

• Estimate rock mass strength: Account for the degradation of intact rock strength to rock mass 
strength, and apply appropriate methods to estimate rock mass strength for engineering purposes.

• Use classification systems: Apply rock mass classification systems (e.g., RMR, Q, GSI) to characterise 
ground conditions, while recognising the limitations and potential misuses of these systems.

• Develop geotechnical models: Contribute to building a geotechnical block model by integrating 
geological, geotechnical, and hydrogeological data, and understand how to develop a reliable rock 
mass model for mine design.

• Assess cave mechanics: Evaluate how rock mass conditions influence cave propagation, subsidence, 
fragmentation, and flow in block caving operations.

• Communicate across disciplines: Clearly communicate geotechnical assumptions, findings, and 
recommendations with other disciplines (geology, mining, metallurgy) to ensure a shared 
understanding in project teams.

Duration & Format

• Duration: 5 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 50% theoretical content (including case studies), 50% hands-on practical 

activities
• Language: English

Instructor Bio

Professor Andre van As

Professor Andre van As leads the Deep Mining 
Geoscience group at the WH Bryan Mining 
Geology Research Centre, University of 
Queensland. He is internationally recognised for 
his work in geotechnical engineering, cave 
design and operations, and plays a central role 
in SGUMMI's curriculum development and 
delivery. With his extensive industry and 
research experience, he provides valuable 
insights and practical knowledge throughout 
the course.

Course Delivery Months

Planned delivery: February/March 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/geotechnical-data-collection-rockmass-characterisation/
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Geohydrology & Water
management for underground mines

Course Summary

This comprehensive course in Underground Mine Water Management provides mining professionals, 
geotechnical engineers, and hydrogeologists with the applied knowledge and technical skills necessary to 
understand and assess water-related challenges in underground and cave mining operations. Beginning 
with foundational hydrogeological principles, participants explore the behaviour of groundwater in 
fractured and porous rock systems, the influence of pore pressure on stability, and the strategic role water 
plays in both operational efficiency and mine safety. Core topics include site-wide water management 
frameworks, dewatering system objectives, water's impact on blasting and production, and the integration 
of water management into early mine design and permitting.

As the course progresses, participants are equipped to interpret hydrogeological data from monitoring, 
such as standpipe piezometers, vibrating wire piezometers, packer and slug tests, and cross-hole trials. 
Emphasis is placed on building accurate conceptual hydrogeological models at mine and district scales, 
which are used to guide dewatering and grouting strategies. In the final sessions, the course shifts focus to 
the dynamic hydrogeology of cave mines, covering transient hydraulic property evolution, short-circuiting, 
preferential flow, and mudrush risk. Case studies from numerous mines are used to demonstrate real-world 
application of the course principles, educating attendees with a practical understanding of mine water 
management.

Course Objectives

• Introduce fundamental concepts of mine 
hydrogeology and its role in mine planning and 
operations.

• Present key drivers and risks associated with 
groundwater in mining environments.

• Introduce methodologies for hydrogeological 
data collection in mining settings.

• Guide participants through building robust 
conceptual hydrogeological models.

• Explore dewatering system strategies and 
methods in both open pit and underground 
settings.

• Address planning and execution of early-stage 
mine water management programs.

• Examine the evolving hydrogeology of cave 
mines and associated operational risks.

• Teach mitigation strategies for managing 
water inflow and mudrush events in cave 
mining.

• Introduce modelling approaches for dynamic 
cave zone hydrogeology and inflow prediction.

• Develop skills in simulating transient water 
flow and saturation under cave mining 
conditions.

Key Learning Outcomes

By the end of the course, participants will be able to:
• Understand the impact of groundwater on mine safety, production efficiency, and slope stability.
• Identify key components of a site-wide water management system and the goals of operational water 

control.
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• Develop practical understanding of piezometer use, testing techniques, and monitoring methods.
• Create and validate a conceptual hydrogeological model to support dewatering and risk management.
• Differentiate between active and passive water control methods (e.g., pumping vs. grouting/freezing).
• Design effective dewatering plans for shafts, declines, and production headings using case examples.
• Predict changes in hydraulic behaviour during cave evolution and breakthrough to surface.
• Assess the contribution of water to mudrush risk and implement appropriate TARPs and management 

plans.
• Apply 1D, 2D, and 3D modelling techniques to simulate cave zone inflows and attenuation.
• Integrate water balance, recharge events, and geotechnical evolution into predictive hydrogeological 

models

Duration & Format

• Duration: 5 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 60% theoretical content (including case studies), 40% hands-on practical 

activities
• Language: English

Instructor Bio

Geoff Beale 

Geoff Beale has worked for more than 45 years in surface and 
groundwater control for the minerals industry. He has worked in over 70 
countries worldwide, in all major industrial commodities, and in all climatic 
zones. Geoff is most noted for his global knowledge of open pit and 
underground mine dewatering projects and has been involved with many of 
the world’s largest dewatering operations. He has hands-on experience in 
many caving operations, including the modelling of cave zones.  Geoff also 
has broad experience in the operational and environmental aspects of 
leach pads, waste rock facilities and tailing systems.  He has played a lead 
role in the implementation and monitoring of closure programs for many 
mine sites. In recent years, he has studied the role of water in geotechnical 
engineering, gathering data and experience from many underground and 
open pit mine sites worldwide. He has authored and edited two textbooks 
Guidelines for evaluating water in pit slope stability (2013) and Guidelines 
for open pit and waste dump closure (2025).

Course Delivery Months

Planned delivery: February/March 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/geohydology-water-management-for-underground-mines/


SGUMMI Professional Development
Training Programme 10

Numerical Modelling Fundamental
for Underground Mining

Course Summary

This course introduces the fundamental principles, tools, and best practices of numerical modelling in 
mining, with a particular emphasis on underground mining applications. It covers the theoretical 
underpinnings of rock mechanics, modelling methodologies, software selection, model setup, calibration, 
and result interpretation. Participants will gain hands-on experience in simulating stress conditions and 
failure mechanisms to support geomechanical decision-making in complex mining environments.

Course Objectives

• Understand the role of numerical modelling in 
underground mining and the limitations of 
conventional methods.

• Learn the basic rock mechanics principles 
underpinning model design and calibration.

• Develop skills in selecting appropriate 
numerical approaches (FEM, FDM, DEM) for 
different mining scenarios.

• Gain familiarity with leading commercial 
software packages such as FLAC3D, RS3, 
Abaqus, 3DEC, and MassFlow.

• Apply advanced modelling techniques 
including dynamic analysis, DFN, BBM, and 
SRM approaches.

• Set up a numerical model using correct 
geometry, material properties, meshing 
strategies, and boundary conditions.

• Learn how to calibrate and validate models 
using field and laboratory data.

Key Learning Outcomes

 By the end of the course, participants will be able to:
• Understand the role of numerical modelling in underground mining and the limitations of conventional 

methods.
• Learn the basic rock mechanics principles underpinning model design and calibration.
• Develop skills in selecting appropriate numerical approaches (FEM, FDM, DEM) for different mining 

scenarios.
• Gain familiarity with leading commercial software packages such as FLAC3D, RS3, Abaqus, 3DEC, and 

MassFlow.
• Understand the fundamentals of advanced modelling techniques, including dynamic analysis, DFN, 

BBM, and SRM approaches.
• Set up a numerical model using correct geometry, material properties, meshing strategies, and 

boundary conditions.
• Learn how to calibrate and validate models.

By the end of this course, participants will:
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Duration & Format

• Duration: 5 days
• Location: Oyu Tolgoi Mine or Ulaanbaatar, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 60% theoretical content (including case studies), 40% hands-on practical 

activities
• Language: English

Instructor Bio

Patrick Andrieux 

Patrick Andrieux is a mining engineer with over forty years of 
experience at operating mine sites (both on surface and 
underground), as well as in research and development, 
instrumentation, technical services and support, and consulting.

Patrick is currently Principal Engineer at A2GC, a 
Montreal-based Canadian consulting firm established in 2015, 
which offers technical services in the fields of geomechanics, 
ground control, mine design, numerical modelling, seismicity 
and drilling and blasting to local and international mining, 
construction and civil engineering clients.

Amélie Ouellet 

Amélie is a geological engineer at A2GC with more than twelve 
years of consulting experience. Her fields of interest are 
geomechanics in support of underground mine design and 
advanced numerical modelling. She has been lecturer at the 
Ecole Polytechnique of Montreal for the rock mechanics course 
for mining engineering students.

Course Delivery Months

Planned delivery: June 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/numerical-modelling-fundamentals/


SGUMMI Professional Development
Training Programme 12

Fundamentals of Stress Field
Characterisation

Course Summary

Understanding the stress field is fundamental to safe and effective underground mine design, particularly 
in high-stress and cave mining environments. The Fundamentals of Stress Field Characterisation course 
provides engineers with a robust grounding in the principles, measurement methods, analysis, and 
application of in situ stress fields. Through eight progressive modules, the course covers stress 
terminology, crustal stress conditions, geological controls, data acquisition techniques, stress 
transformation and modelling, QA/QC protocols, and real-world case studies.

Participants will learn how stress conditions affect rock mass behaviour, excavation stability, and 
seismicity, and gain hands-on insight into stress measurement tools such as overcoring, acoustic 
emissions, and seismic inversion. Special focus is given to interpreting complex stress data in structurally 
controlled environments and integrating stress models into design and stability analysis workflows. The 
course concludes with case studies that demonstrate best practices and common challenges in real-world 
mining settings.

Course Objectives

• To build a strong theoretical and practical 
understanding of stress fields and their role in 
rock mass stability and mine design.

• To equip participants with the ability to plan, 
execute, and interpret stress measurement 
campaigns and apply the results to 
geotechnical modelling and decision-making.

• To develop familiarity with a range of stress 
measurement techniques, including their 
strengths, limitations, and appropriate 
application across different project stages.

• To enable participants to critically assess the 
effects of geology and tectonics on stress 
variability and stress domain formation.

• To provide participants with an understanding 
of how to transform stress data into actionable 
formats for use in numerical modelling.

• To promote an integrated approach to stress 
field characterisation using multiple data 
sources, QA/QC protocols, and case-based 
learning.

Key Learning Outcomes

By the end of the course, participants will be able to:
• Understand in situ stress fundamentals, states of stress, and stress tensor representations.
• Identify how geological features such as faults and topography influence stress magnitudes and 

orientations.
• Select appropriate stress measurement methods and evaluate their limitations.
• Basic understanding of how to analyse and transform stress data for use in failure criteria and 

numerical modelling.
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• Plan staged stress measurement campaigns across project phases from concept to operations.
• Apply QA/QC practices to evaluate stress data and integrate it into validated mine stress models.

Duration & Format

• Duration: 2 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 50% theoretical content (including case studies), 50% hands-on practical 

activities
• Language: English

Instructor Bio

Dr Steve McKinnon  

The course has been developed by Dr Steve 
McKinnon and is delivered by prof Andre van As.  
Dr. Steve McKinnon is a distinguished mining 
geomechanics expert with over 45 years of 
international experience spanning academia, 
consulting, and applied research. He holds a 
Ph.D. in Mining Engineering from the University 
of the Witwatersrand and has built a career at 
the intersection of rock mechanics, stress 
analysis, and underground mine design.

His research focuses on mining-induced 
seismicity and the characterisation of stress 
fields in complex geological environments. Dr. 
McKinnon has authored numerous publications 
on seismic stress inversion, numerical modelling, 
and rock mass behaviour.

Course Delivery Months

Planned delivery: February/March 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/stress-field-characterisation/
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Cave Engineering, Caving Geo-
mechanics & Cave Management.

Course Summary

This series of modules is designed to provide mine technical disciplines with a thorough understanding of 
the key aspects of caving mechanics. It covers the fundamental geomechanics that control cave initiation 
and growth, subsidence, fragmentation, and flow of caved material as well as the design of the under cut 
and extraction levels. Participants will gain practical knowledge of design principles and operational 
practices critical to successful cave mine performance.

Course Objectives

• Understand the concepts of caveability, 
critical hydraulic radius, and cave propagation 
mechanisms.

• Understand the drivers of cave subsidence 
growth and the social,environmental and 
operational implications.

• Estimate cave fragmentation from geo-data 
and understand how to translate the results 
into meaningful design and operational 
considerations, such as draw point 
spacing,material shandling design and 
secondary breaking requirements.

• Differentiate between undercutting methods, 
and evaluate the impact of undercut geometry, 
undercut advance rate, stress management, 
and sequencing.

• Understand cave flow mechanisms and how 
these influence draw interaction, mineral 
recoveries, and extraction level stability.

• Evaluate extraction level layout alternatives, 
their operational implications, and design 
considerations.

 

Key Learning Outcomes

 By the end of the course, participants will be able to:
• Explain the key geomechanical drivers behind caveability and cave propagation.
• Describe the types of subsidence and deformation zones associated with cave mining.
• Apply knowledge of fragmentation mechanisms and prediction tools in cave design.
• Compare undercutting strategies and design solutions to address common undercut issues.
• Analyse cave flow mechanisms and identify risks such as point loading, isolated draw, and reserve 

losses.
• Evaluate extraction level layout types and integrate design requirements for safe and productive 

operations.

By the end of this course, participants will:
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Duration & Format

• Duration: 5 days
• Location: Oyu Tolgoi Mine or Ulaanbaatar, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 70% theoretical content (including case studies), 30% hands-on practical 

activities
• Language: English

Instructor Bio

Course Delivery Months

Planned delivery: June 2026
Exact dates will be confirmed closer to delivery.

Gert Van Hout

Gert's professional journey began after 
obtaining his Master’s degree in 1996, when he 
relocated from his home country to 
Johannesburg to begin his career at the Itasca 
office.

Professor Andre van As

Professor Andre van As leads the Deep Mining 
Geoscience group at the WH Bryan Mining 
Geology Research Centre, University of 
Queensland. He is internationally recognised for 
his work in geotechnical engineering, cave 
design and operations, and plays a central role 
in SGUMMI's curriculum development and 
delivery. With his extensive industry and 
research experience, he provides valuable 
insights and practical knowledge throughout 
the course.

Register Course

https://sgummi.com/course-page/cave-engineering-caving-geomechanics-cave-management/
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Ground Support Design 
Fundamentals

Course Summary

This four-day course provides a comprehensive overview of ground support design principles, practices, 
and applications in underground hard rock mass mining. It is designed for engineers and geologists 
involved in the design and implementation of ground support systems. Emphasis is placed on integrating 
rock mass characterisation, support scheme selection, analytical and empirical design tools, and quality 
control practices. The training includes practical exercises, case studies, and an underground visit to 
observe the real-world implementation of support schemes at the Oyu Tolgoi Mine.

Course Objectives

• Understand the roles and functions of 
reinforcement and surface support systems in 
hard rock mass mining.

• Develop an appreciation for key rock 
mechanics principles influencing support 
design.

• Learn to select, specify, and evaluate ground 
support systems for different ground 
conditions.

• Apply empirical, analytical, and observational 
methods to support design.

• Understand the principles of quality assurance 
and quality control (QA/QC) in ground support 
installation.

• Examine advanced ground support strategies 
for squeezing ground and dynamic (seismic) 
conditions.

• Gain practical insights into ground support 
design through field observations and 
exercises.

Key Learning Outcomes

 By the end of the course, participants will be able to:
• Distinguish between types of reinforcement and support, and explain their mechanisms.
• Select appropriate support patterns based on empirical design tools such as the Q-system and RMR.
• Conduct analytical stability assessments for wedge and block failures.
• Design support schemes for static, squeezing, and dynamic ground conditions.
• Evaluate installation practices through QA/QC processes and ensure compliance with design 

standards.
• Integrate support strategies within a broader risk management framework.
• Develop a comprehensive ground support design plan for complex mining environments.

By the end of this course, participants will:
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Duration & Format

• Duration: 4 days
• Location: Oyu Tolgoi Mine or Ulaanbaatar, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 60% theoretical content (including case studies), 40% hands-on practical 

activities
• Language: English

Instructor Bio

Course Delivery Months

Planned delivery: August/September 2026
Exact dates will be confirmed closer to delivery.

Dr Rhett Hassell

After completing his studies at the WA School of Mines 
(including his Doctorate on the Corrosion of rock reinforcement 
in underground excavations in 2008) Rhett has worked in 
underground mining.

Dr. John Player

Dr. John Player has more than 30 years of experience in mining 
and geotechnical engineering, spanning three distinct phases. 
The first 10 years were spent in site-based open pit and 
sublevel caving roles within mining production and geotechnical 
engineering. This was followed by 10 years at the Western 
Australian School of Mines, where he completed his doctorate 
on the Dynamic Testing of Reinforcement Systems, alongside 
conducting additional research work and developing 
specialized testing equipment. For the past 10 years, he has 
served as the Director and Principal Engineer for MineGeoTech, 
initially focusing on site support roles for open stoping mines, 
and later undertaking geotechnical pre-feasibility and feasibility 
studies for both open pit and underground operations.

Register Course

https://sgummi.com/course-page/ground-support-design-fundamentals/
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Risk Management – Major Cave
Hazards and the Application of
Machine Learning to Id Hazards
Course Summary

The course provides an overview of essential concepts in geotechnical risk management in cave mining, 
along with a practical framework for quantitative risk analysis that can be applied on site. It begins with a 
review of cave mine risk events and their causes, as well as risk controls and management approaches, 
before progressing to the statistical analysis of geotechnical risk. The advantages and disadvantages of 
both knowledge-driven and data-driven hazard estimation will be examined. Methods of statistical 
inference and hazard probability analysis will be presented, culminating in a practical workflow for the 
on-site application of machine learning (ML) methods.

Course Objectives

• Review risk events, their causes, and controls 
in cave mining.

• Provide an understanding of the basic 
concepts of statistical inference and machine 
learning (ML) in a geotechnical context.

• Build an understanding of the machine learning 
workflow for estimating geotechnical hazard 
parameters through back-analysis, using case 
studies.

• Provide a framework for operational site 
applications.

Key Learning Outcomes

 After completing the course, attendees will understand statistical, probabilistic, and machine learning 
approaches to geotechnical hazard analysis. They will be confident in discussing statistical and machine 
learning methods in a geotechnical context, as well as their relationship to standard knowledge-driven 
methods. Participants will be able to assess the potential for effectively deploying data-driven methods in 
operational applications and will have the capability to independently conduct simple machine learning 
projects for hazard analysis.

By the end of this course, participants will:

Duration & Format

• Duration: 4 days
• Location: Oyu Tolgoi Mine or Ulaanbaatar, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 70% theoretical content (including case studies), 30% hands-on practical 

activities
• Language: English
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Instructor Bio

Course Delivery Months

Planned delivery: August/September 2026
Exact dates will be confirmed closer to delivery.

Dr John McGaughey

Dr John McGaughey is the founder and 
president of Mira Geoscience. He has extensive 
mining industry experience, focusing on 
quantitative, multi-disciplinary 3D and 4D 
analysis for mineral exploration and 
geotechnical decision support. Prior to founding 
Mira Geoscience, John spent 10 years in the 
Noranda Technology Centre as a senior 
scientist in their rock mechanics group. He 
obtained an MSc in geological engineering and 
a PhD in geophysics from Queen’s University in 
Canada
In 2024, John was awarded the Grahame Sands 
Award by the Australian Society of Exploration 
Geophysicists (ASEG). His work has 
consistently aimed to bridge the gap between 
geophysics and geology, ensuring that 
cutting-edge software solutions and 
methodologies better serve industries such as 
mineral exploration and geotechnical hazard 
assessment in mining operations.

Register Course

https://sgummi.com/course-page/risk-management-major-cave-hazards-and-the-application-of-machine-learning-to-id-hazards/
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Geotechnical, Cave Monitoring
& Mine Seismology
Course Summary

This course provides a foundational and practical overview of geotechnical, cave, and seismic monitoring 
in underground mines. The focus extends beyond seismic systems to include essential geotechnical 
instrumentation, data acquisition hardware, and the interpretation of ground response for cave 
engineering. Participants will learn how to evaluate, design, and operate comprehensive monitoring 
systems to detect instability, manage risk, and support safe mine operations. The course is particularly 
valuable for those involved in seismic hazard management, ground control design, and performance 
monitoring in caving mines.

Mine seismic monitoring systems are used to analyse the rock mass response to mining, and to provide 
inputs and validation for modelling and planning. However, the key role of mine seismic monitoring in 
underground mines is in safety of personnel. The course therefore includes discussions on short-term 
hazard management (e.g., TARPs for exclusions after large events or blasts, real-time rock mass stability 
assessment, etc.) and the development of seismic hazard management plans (SHMPs), important 
components of geotechnical risk management plans.

However, it is critical to understand the nature of the data to be acquired and how it is processed to 
provide useful information. To this end, a significant part of the course focusses on this important but often 
neglected aspect. The aim is to also provide geotechnical engineering / ground control professionals with a 
foundation to provide design outlines for a seismic monitoring system, evaluate the resultant detailed 
design, and implement and operate the chosen option. 

Course Objectives

• Providing basic tools for designing and 
operating seismic monitoring systems.

• Providing a summary of mine seismic data and 
information (source parameters, source 
mechanisms).

• Providing the basics of seismic data analysis.
• Providing a summary of seismic monitoring 

system outputs required for seismic hazard 
management.

Key Learning Outcomes

By the end of the course, participants will be able to:
• The ability to outline a mine seismic system design and evaluate subsequent detailed designs.
• An understanding of seismic data acquisition and processing as well as the technical and human 

resources required.
• A basic understanding of seismic source parameters and mechanisms.
• A basic understanding of seismic data analysis.
• An understanding of the role of seismic data analysis in geotechnical hazard management plans, and 

what information is required.
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Duration & Format

• Duration: 4 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 70% theoretical content (including case studies), 30% hands-on practical 

activities
• Language: English

Instructor Bio

Dr Willem de Beer 

Dr Willem de Beer is a leading expert in 
geophysics and geomechanics with over 25 
years of international experience in seismic 
monitoring and data analysis across 
underground metalliferous mines on most 
continents. He currently serves as Manager for 
Asia Pacific at ESG Solutions, where he has led 
the development of ESG’s Australasia 
operations since 2016, providing technical 
leadership and client support across the region.

Dr de Beer has played a key role in the design 
and implementation of seismic monitoring 
systems at major operations, including 
Northparkes Mines, the Grasberg complex, Oyu 
Tolgoi, and the Resolution Copper project. His 
previous roles include Principal at Golder 
Associates in New Zealand and Canada, 
co-owner of a geophysical consultancy in New 
Zealand, Project Manager at ISSI (IMS), and 
Lecturer at the University of the Witwatersrand. 
He holds a PhD and MSc in Theoretical and 
Mathematical Physics from the University of the 
Witwatersrand and is widely respected for his 
contributions to applied seismology and mine 
geomechanics.

Course Delivery Months

Planned delivery: August/September 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/geotechnical-cave-monitoring-mine-seismology/
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Mine Ventilation

Course Summary

This course provides an in-depth overview of the principles, systems, and safety-critical considerations 
involved in the design and operation of underground mine ventilation systems. Through case examples and 
engineering principles, the course addresses airflow control, heat and contaminant management, 
ventilation safety, equipment design, and ventilation-on-demand. It aims to equip participants with the 
skills and understanding required to critically evaluate ventilation risks, requirements, and design options in 
modern hard rock mining environments.

Course Objectives

• Understand the role, objectives, and 
components of a mine ventilation system.

• Identify and manage key ventilation-related 
risks such as heat, dusts, diesel particulate 
matter (DPM), strata and blasting gases, 
spontaneous combustion and fires, and 
radiation.

• Apply key concepts including ventilation circuit 
design, airflow measurement, psychrometry, 
and pressure management.

• Gain familiarity with fan selection, fan curves, 
series/parallel operation, leakage and shock 
loss considerations.

• Evaluate safety systems such as egress and 
entrapment design, trigger action response 
plan (TARP) implementation, and emergency 
response planning.

• Explore modern trends, including Ventilation 
on Demand (VoD) and the use of Ventsim for 
ventilation modelling and optimisation.

Key Learning Outcomes

By the end of the course, participants will be able to:
• Describe the key ventilation risks and control measures in underground mines.
• Explain fundamental concepts such as airflow, pressure, leakage, friction and shock losses, fan 

behaviour, heat and cold stress and heat transfer.
• Interpret psychrometric data and apply principles to manage cooling and heating requirements.
• Assess the suitability and effectiveness of different primary and secondary ventilation systems.
• Evaluate egress strategies, ventilation controls, and system resilience to upset conditions including 

plant failures, fires and other emergencies.
• Use ventilation models and control plans to improve safety and performance.
• Identify good practice and regulatory requirements for ventilation management.
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Duration & Format

• Duration: 6 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 70% theoretical content (including case studies), 30% hands-on practical 

activities
• Language: English

Instructor Bio

Dr Rick Brake 

Dr Rick Brake is a Chartered Practicing Mining 
Engineer, based in Brisbane, Australia, with 50 
years’ experience in mining. Rick was 
Ventilation Superintendent for the four Mount 
Isa underground mines in the mid 1980s. He has 
been a member of the Editorial or Organising 
Committees for many mine ventilation 
conferences. He has consulted on more than 
150 mining projects globally and he been called 
as an expert witness in a number of legal 
proceedings. He has presented over 100 
training courses on mine ventilation, egress and 
entrapment, heat stress, airborne contaminants 
and mine cooling and heating, has published 
almost 60 technical papers in these areas and 
has given keynote speeches at many 
conferences. In 2017, he was conferred with the 
Howard Hartman award by the Society of 
Mining Engineers for “Outstanding Service in 
the Field of Mine Ventilation Engineering”, the 
first non-North American to be honoured with 
this award.

Course Delivery Months

Planned delivery: Nov/Dec 2026
Exact dates will be confirmed closer to delivery.

Register Course

https://sgummi.com/course-page/mine-ventilation/
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Optimal Drill and Blast for
Underground Mass Mining
Course Summary

This foundational five-day course is designed to equip participants with the knowledge and skills 
necessary to evaluate underground drilling and blasting (D&B) practices, identify design and 
implementation vulnerabilities, and support the development of continuous improvement strategies. It 
covers critical fundamentals and practical tools for implementing leading D&B practices in underground 
operations, with a focus on Mass Mining methods such as Sublevel Caving and Block/Panel Caving. The 
course addresses the drilling and blasting process from both development and production perspectives, 
emphasising key design principles and the role of continuous improvement in enhancing productivity, 
safety, and minimising environmental impacts. The table below provides a summary of the modules and 
activities currently considered.

Course Objectives

• Evaluate site specific D&B techniques applied 
at your operation.

• Understand the way in which blasting 
outcomes are quantified and measured and 
their impact on the overall value chain.

• Examine the key components of blasting 
engineering design and continuous 
improvement process

• Apply empirical models to predict blasting 
outcomes for a set of design parameters.

• Evaluate supporting technology (drilling, 
explosives, and accessories) to assess site 
specific requirements and potential impacts on 
performance.

• Identify key data collection strategies to 
quantify baseline performance from D&B 
practices.  

• Apply baseline performance data to evaluate 
and calibrate applicable design techniques.

• Identify technology requirements and 
management processes to successfully 
implement and validate improvement 
strategies.

Key Learning Outcomes
• Upskilling and/or reskilling of existing or new personnel
• Opportunity to review current practices and design and support leading practices in D&B. A targeted 

project can be guided and supported through this course by a subject matter specialist in the field 
• Industry networking and knowledge sharing

Course Content
The course covers the critical activity of drilling and blasting in underground mining from both a 
development and production context, addressing key design principles and the importance of continuous 
improvement processes to enhance productivity, safety and minimise environmental impacts. The table 
below provides a summary of the modules/activities currently considered. 
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Duration & Format

• Duration: 5 days
• Location: Oyu Tolgoi Mine, Mongolia
• Format: In-person, expert-led instruction
• Structure: Approximately 60% theoretical content (including case studies), 40% hands-on practical 

activities
• Language: English

Instructor Bio

Professor Italo Onederra 

Associate Professor Italo Onederra is Director of the Centre for 
Future Autonomous Systems and Technologies (FAST) at the 
University of Queensland’s School of Mechanical and Mining 
Engineering. With over 25 years of global experience in research 
and consulting, he specialises in explosives and blasting 
engineering, advancing mineral extraction technologies that 
minimise environmental impact.

He is internationally recognised for his contributions to 
fragmentation modelling, blast movement simulation, and the 
development of innovative NOx-free explosives. His work has led to 
widely adopted commercial software tools and industry practices. 
Italo holds degrees from the University of Melbourne and the 
University of Queensland, and continues to lead multidisciplinary 
research focused on sustainable, high-efficiency mining solutions.

Course Delivery Months

Planned delivery: late Nov/December 2026
Exact dates will be confirmed closer to delivery.

Register Course

Course Topics Covered

• Drill and Blast engineering and the mining 
value chain

• Our tool kit - Drilling, explosives and initiation 
systems

• Explosive rock interaction and practical 
damage modelling

• Design and analysis in development blasting

• Design and analysis in production blasting
• Performance monitoring and continuous 

improvement.
• On-site - Workshop

https://sgummi.com/course-page/optimal-drill-and-blast-for-underground-mass-mining/
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Meet the Instructors

Geoff Beale

Geoff Beale has worked for more than 45 years in surface and 
groundwater control for the minerals industry. 

Professor Andre van As

Professor Andre van As leads the Deep Mining Geoscience group at the 
WH Bryan Mining Geology Research Centre, University of Queensland.

Dr Rick Brake

Dr Rick Brake is a Chartered Practicing Mining Engineer, based in 
Brisbane, Australia, with 50 years’ experience in mining.

Patrick Andrieux

Patrick Andrieux is a mining engineer with over forty years of experience at 
operating mine sites (both on surface and underground).

Dr Steve McKinnon

The course has been developed by Dr Steve McKinnon and is delivered by 
prof Andre van As.

Dr. John Player

Dr. John Player has more than 30 years of experience in mining and 
geotechnical engineering, spanning three distinct phases. 
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Meet the Instructors

Dr Willem de Beer 

Dr Willem de Beer is a leading expert in geophysics and geomechanics 
with over 25 years of international experience in seismic monitoring.

Dr John McGaughey

Dr. John McGaughey is the founder and president of Mira 
Geoscience. He has extensive mining industry experience.

Professor Italo Onederra 

Associate Professor Italo Onederra is Director of the Centre for Future 
Autonomous Systems and Technologies (FAST).

Amélie Ouellet

Amélie is a geological engineer at A2GC with more than twelve years of 
consulting experience. Her fields of interest are geomechanics in support of 
underground mine design and advanced numerical modelling.

Gert Van Hout

Gert's professional journey began after obtaining his Master’s degree in 
1996, when he relocated from his home country to Johannesburg to begin 
his career at the Itasca office.

Dr Rhett Hassell

After completing his studies at the WA School of Mines (including his 
Doctorate on the Corrosion of rock reinforcement in underground 
excavations in 2008) Rhett has worked in underground mining.



Professor Andre van As

Professor Andre van As leads the Deep Mining Geoscience group at the 
WH Bryan Mining Geology Research Centre, University of Queensland.
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Technical Steering Commitee

Dr Alex Campbell

Alex leads the underground Copper Technical team at Rio Tinto as 
the Chief Mining Engineer for Copper Technical.

Dr Steve McKinnon

The course has been developed by Dr Steve McKinnon and is delivered by 
prof Andre van As.



Professor Mark Noppe

Prof Mark Noppé is the CEO of JKTech (the technology-transfer company 
of the Sustainable Minerals Institute (SMI)), on secondment from his role as 
Director of the SMI’s WH Brian Mining Geology Research Centre.

David Collopy

David has over 35 years’ experience in senior and executive management 
roles within large organisations, with extensive experience in underground 
mining operations across Australia and overseas.
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Strategic Advisory Board

Otgonbayar Togtokhbayar

Otgonbayar Togtokhbayar was appointed as General Manager of Technical 
Services and Growth of Oyu Tolgoi in November 2021.
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Testimonials

SGUMMI bridges the gap between
theory and practical mining
applications.

Bayar-Erdene Ganbold

Incredibly practical and hands-on
- exactly what our industry
needs.

Erdenebayar

Learning from world-class experts
- it’s helped me advance in
my role.

Batpurev Ganbat
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Course Delivery & Logistics

Duration: 4–6 days per course

Certificate of Completion from JKTech

Delivered in-person at Oyu Tolgoi, Mongolia

All instruction in English

Pre-arrival info (PPE, travel, prerequisites) shared
after registration



Join us in shaping the future of underground mining

Contact Us:

Email:

Web: 

contact@sgummi.com

www.sgummi.com

https://sgummi.com/contact-us/



