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LEARNING OUTCOMES

After studying this note, you should be able to explain mining engineering, compare engineer, technologist
and technician routes, identify major career fields, understand common university subjects, and prepare a
realistic study and application plan.
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How to Use This Study Note

This guide is for learners considering mining engineering or related technical careers. It focuses on South African
study routes and explains the difference between qualifications, job roles and professional development.

Step Action

1. Explore Read the career fields and circle the roles that interest you.

2. Match Compare your subjects, strengths and interests with course requirements.

3. Verify Check the current official prospectus for every institution before applying.

4. Prepare Improve Mathematics, Physical Sciences, English, digital skills and study habits.
5. Apply widely Use several suitable choices and submit bursary applications before deadlines.

REQUIREMENTS CHANGE

Admission rules, APS calculations, application dates, accreditation and programme names may change. The
examples in this guide were checked against sources available in August 2026, but the official institution
and ECSA pages must always be your final source.

Do not choose a course only because the title sounds attractive. Investigate the daily work, work environment,
physical and medical requirements, study difficulty, professional route, available funding and your own interests.
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1. What Is Mining Engineering?

Mining engineering applies mathematics, science, engineering design, technology, economics, safety and
environmental management to the extraction of mineral resources. The goal is to plan and operate mines that are
technically sound, economically viable, legally compliant and responsible toward workers, communities and the

environment.

Role Main focus

Mining engineer

Miner / operator

Mining technologist

Mining technician

CORE CHALLENGE

Designs and evaluates mining systems, production plans, layouts, equipment choices, safety
controls and improvements.

Performs authorised production tasks, operates equipment and follows the mine plan and safety
procedures.

Applies engineering technology to implementation, operations, optimisation and technical
problem-solving.

Supports practical measurements, testing, drawings, inspections, systems and technical
operations.

How can a mineral deposit be extracted safely, efficiently and responsibly while controlling cost, risk, waste
and environmental impact?

Geology describes the orebody and surrounding rock.

e Surveying establishes accurate positions, volumes and layouts.

e Rock engineering manages excavation stability.

Ventilation engineering controls air quality, heat, dust and gases.
Mineral processing prepares ore for valuable product recovery.

e Management, finance, law and community engagement shape real project decisions.
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2. What Mining Engineers Do

Mining engineers work across a mine’s life cycle. Their exact duties depend on experience, commodity, mining
method, employer and professional category.

Work area

Planning

Design

Production

Safety and risk

Cost and optimisation

Environment and
closure

Typical responsibilities

Convert geological information into practical production
sequences

Design pits, shafts, declines, stopes, haul roads, support and
services

Coordinate drilling, blasting, loading, hauling and shift
performance

Identify hazards, assess controls and investigate
performance

Compare alternatives and improve use of people,
equipment, energy and time

Include water, waste, rehabilitation and closure needs in
decisions

e Reviewing production and safety information.

Visiting the workplace and speaking with supervisors and crews.
Updating plans, designs or schedules on specialist software.
Attending technical, safety and management meetings.
Checking whether work matches the approved design.

e Writing reports and presenting recommendations.

REAL RESPONSIBILITY

Example outputs

Short-, medium- and long-term mine
plans

Layouts, specifications and design
reports

Schedules, production reports and
improvement actions

Risk assessments, procedures and
corrective actions

Budgets, productivity models and
option studies

Environmental controls and closure-
ready designs

Engineering decisions affect lives, equipment, production, communities and the environment. Ethical
judgment and the courage to raise safety concerns are essential.
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3. Where Mining Engineers Work

Mining engineers may work at surface or underground mines, consulting firms, government departments,
research organisations, universities, equipment suppliers, technology companies and financial institutions.

What the work is like Important considerations
L Large mobile equipment, benches, haul roads and Traffic, slopes, dust, weather and large-scale
Open-pit mine . .
production systems scheduling
X Shafts or declines, tunnels, stopes and fixed Ground stability, ventilation, heat, fires and
Underground mine .
services emergency access
Technical office PIannil:lg, modelling, design, data analysis and Accuracy., so.ftware competence and
reporting communication
Consultin Projects for different clients, commodities and Travel, deadlines, evidence and professional
g locations independence

Testing automation, sensors, simulation and new

Research / technology Experimentation, data quality and innovation

methods
Government / Reviewing compliance, safety, mineral Law, public interest, inspection and
regulation development and policy accountability

Modern mining engineers use data, simulation and remote systems as well as field observations. | Source: University of Wollongong
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4. Mining Engineering Career Fields

Career field Main purpose Useful strengths

Creates practical extraction sequences and Spatial thinking, software, economics and

Mine planning engineer . .
P g eng production schedules organisation

Physics, explosives knowledge, precision

Drill-and-blast engineer Designs safe and effective rock-breaking patterns .
and risk control
Rock / strata-control . Mechanics, geology, monitoring and
. Helps keep excavations and slopes stable . & &Y &
engineer careful judgment
o . . . Thermofluids, measurements, health and
Ventilation engineer Provides safe air, controls heat, dust and gases

systems thinking

. . Improves daily output, equipment use and work Leadership, analysis, communication and

Production engineer P . youtp auip . P Y

coordination resilience
Mine design / project Develops layouts, infrastructure and project Design, modelling, integration and report
engineer options writing

- Provides independent studies, design and Broad knowledge, client communication

Mining consultant . . . .

technical advice and professional ethics
Research / automation Develops safer and more efficient mining Coding, controls, data analysis and
engineer technologies innovation

Mining teams also need geologists, mine surveyors, metallurgists, electrical and mechanical engineers,
environmental scientists, occupational hygienists, safety professionals, artisans, data specialists, procurement staff
and community-relations practitioners.

[ h : ’:
‘ . )
g / b /el

Mining careers are open to women and men across technical, operational and leadership roles. | Source: Anglo American South Africa
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5. School Subjects and Personal Skills

Subject Why it matters

Calculus, modelling, trigonometry, statistics, optimisation and engineering problem-solving build

Mathematics .
on strong Mathematics.

Physics supports mechanics, energy, electricity, fluids and rock-breaking concepts; chemistry

Physical Sciences ) .
y supports materials and mineral knowledge.

Engineers must understand technical information and communicate clearly in reports,

English
& presentations and teamwork.
Geography / Geolo . . L .
Y 2 Helps with maps, landforms, Earth processes, spatial thinking and environmental awareness.
exposure
IT/ Coding / EGD Digital tools, programming, data and technical drawing strengthen engineering readiness.

e Problem-solving: separate a complex issue into evidence, assumptions and options.

e Safety mindset: notice hazards, follow controls and speak up.

e Communication: listen, write clearly and explain technical decisions.

e Teamwork: work respectfully with different professions and communities.

e Leadership: take responsibility and make decisions without hiding uncertainty.

e Digital confidence: learn spreadsheets, coding, CAD, mine-planning software and data tools.
e Resilience: engineering study is demanding and requires consistent practice.

MATHEMATICAL LITERACY WARNING

Mainstream mining engineering degrees normally require Mathematics, not Mathematical Literacy. Always
check the exact programme. Do not assume that meeting the minimum requirement guarantees admission
because selection and space also matter.
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6. Qualification Pathways in South Africa

South Africa has different engineering education routes. The qualification should match the type of work and

professional category you want to pursue.

Typical qualification

Main orientation

Possible professional
direction

Professional engineer
route

Engineering
technologist route

Engineering
technician route

Artisan / trade route

Postgraduate route

CHECK ACCREDITATION

Four-year BEng or BSc(Eng),
normally NQF 8

BEngTech plus possible
advanced or honours study

Accredited diploma or
equivalent route

TVET studies plus
apprenticeship or
occupational programme

Honours, master’s or
doctorate after suitable
prior qualification

Advanced analysis, design and
complex engineering problems

Application and implementation of
engineering technology

Well-established procedures and
practical technical support

Installation, operation, fault-finding
and maintenance

Specialisation, advanced professional
learning or research

Candidate Engineer, then
possible Pr Eng after
competence assessment

Candidate Engineering
Technologist, then possible
Pr Tech Eng

Candidate Engineering
Technician, then possible Pr
Techni Eng

Qualified artisan; further
study may be possible

Specialist, researcher,
academic or senior technical
roles

Engineer, technologist, technician and certificated engineer are distinct routes. Before enrolling, confirm
the qualification, NQF level, accreditation status, articulation options and professional category with the

institution and ECSA.

Some institutions provide extended programmes or access routes for students who meet specific requirements

but need additional academic development. These routes are not “easy versions”; they provide more time and

support to build the required foundation.
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7. Universities and Mining Courses

The examples below were verified from official programme information available in August 2026. They are not a
complete list and are not a promise of admission.

Institution Example programme Published structure / note

Four years, full-time. Wits lists an ECSA-accredited first
degree and a fixed curriculum.

University of the . . .

. . BSc(Eng) Mining Engineerin

Witwatersrand (Wits) (Eng) Mining Engi ing
Four-year programme; UP also publishes a five-year

University of Pretoria (UP) BEng Mining Engineering programme route. Confirm the current programme
page and yearbook.

Technology-oriented pathway. Confirm the current UJ

University of Johannesbur, - . . L e
Y g BEngTech Mining Engineering prospectus, campus, admission rules and accreditation

uUJ
L) before applying.
University of South Africa . . N . . 360-credit v'ocation'al di;')lc')ma; UNISA .also lists a'n'
(UNISA) Diploma in Mining Engineering Advanced Diploma in Mining Engineering and mining
short learning programmes.
E les incl I i h lop k |
Wits / UNISA short learning x.ar-np es |r?c ude.e ntroduc.tlc.)n to Short COl.,II’SGS develop know! edge but do not .
options Mining Engineering and Mining automatically replace an accredited degree or diploma
Engineering Fundamentals for professional registration.

Programme Example information checked for 2026

APS 42+; English Level 5; Mathematics Level 5; Physical Sciences Level 5. Wits notes

Wits BSc(Eng) Mining Engineerin
(Eng) gEng & that stronger results improve selection chances.

UP publishes separate four- and five-year programme pages. Use the current

UP BEng Mining Engi i .
rEEnrE e page/yearbook for the exact APS and subject levels.

A 360-credit diploma with institution-specific admission rules; consult the

UNISA Diploma in Mining Engineerin . .
P ! ining Enel ng qualification page before applying.

APPLY WITH CURRENT INFORMATION

Download the prospectus for your intended year of study. Check closing dates, APS calculation, subject
levels, campus, residence, fees and supporting documents directly with the institution.
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8. What You Study in the Course

Mining engineering curricula combine fundamental science and engineering with specialised mining subjects. The
order and module names vary by institution.

Knowledge area

Mathematics and
computing

Engineering
fundamentals

Earth and mineral
sciences

Mining methods

Rock breaking and
geotechnics

Mine environmental
engineering

Mine planning and
economics

Professional practice

Typical topics

Calculus, differential equations, statistics,
numerical methods and programming

Mechanics, materials, thermodynamics, fluids,
electricity and design

Geology, ore deposits, rock properties and
mineral processing

Surface and underground mining, equipment
and production systems

Drilling, blasting, strata control, rock mechanics
and slope stability

Ventilation, heat, dust, gas, water and
occupational health

Design, scheduling, valuation, optimisation and
management

Law, safety, ethics, communication, teamwork
and projects

Why it matters

Models engineering systems and supports
data-based decisions

Builds the scientific foundation for mining
systems

Explains what is mined and how material
behaves

Connects deposits to practical extraction
choices

Controls fragmentation and excavation stability

Protects people and supports safe operations

Tests whether plans are practical and
economically sound

Prepares graduates for accountable
engineering work

Mining engineering education combines classroom knowledge, simulation, practical work and industry exposure. | Source: University of Pretoria
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9. Practical Training, Funding and Experience

Mining cannot be learned from books alone. Vacation work, experiential training, technical visits, laboratories,
projects and workplace learning help students connect theory with real hazards, equipment, people and
production systems.

Opportunity What it develops What to record
. . . Site awareness, professional behaviour and basic Dates, department, supervisor, tasks
Vacation work / internship X .
industry experience and lessons learned
Laboratory and design Testing, calculations, teamwork and technical Problem statement, method, results and
projects reporting your contribution
. .. Understanding of different mining methods and Observations, safety rules and questions
Technical visits
workplaces asked
Student societies and Leadership, communication and professional .. .
i Role, activity, outcome and evidence
competitions networks
Mentoring and job . . .\ Goals, discussions and agreed next
. & J Career understanding and advice from practitioners . &
shadowing actions

NSFAS, subject to current eligibility and programme rules.
Mining Qualifications Authority (MQA) bursaries and skills programmes.
® Mining-company and supplier bursaries.

e University merit, need-based and faculty funding.
e Municipal, provincial, union, community-trust and foundation bursaries where available.

BURSARY SAFETY

Use official application channels. Never pay someone to “guarantee” a bursary or admission. Check
obligations such as vacation work, academic performance, service contracts and repayment conditions
before signing.
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10. Professional Registration and Growth

Graduation is the academic foundation. Professional registration normally requires an appropriate accredited
qualification, structured workplace development, evidence of competence and assessment by ECSA.

Stage Main action

1. Accredited education Complete the qualification that supports your intended professional category.

2. Candidate registration Register in the appropriate candidate category when applicable.

3. Workplace development Gain supervised experience across relevant engineering activities and levels of responsibility.
4. Evidence and reflection Keep training records, engineering reports and proof of decisions and outcomes.

5. Competence assessment Apply when the required competence has been demonstrated; registration is not automatic.

Maintain competence through learning, ethical practice and continuing professional

6. Continuing devel t
ontinuing developmen development.

A graduate may begin as a trainee or junior engineer, develop into a planning, production, drill-and-blast, rock,
ventilation or project specialist, and later move into senior technical, management, consulting, research or
executive roles. Progress depends on competence, judgement and opportunity, not only years of service.

SEPARATE REQUIREMENT

Some statutory mine appointments require specific experience, examinations or certificates of competency
in addition to an academic qualification. Always verify current requirements with the responsible
government department and employer.

Learn Today, Achieve Tomorrow | Page 13



11. Building Your Application and Career Plan

Action Evidence that you are ready

Choose suitable subjects Mathematics and Physical Sciences are included and you understand the required levels.

You calculate it using each institution’s own rules, excluding or including subjects exactly as

Track your APS R
¥ instructed.

You use a weekly plan for algebra, functions, trigonometry, mechanics, electricity and

Improve weak topics R
P P chemistry.

You compare qualification type, duration, campus, modules, accreditation, costs and
Research programmes

residence.
Build exposure You attend career events, complete projects and speak to students or professionals.
Prepare applications Documents are certified where required and applications are submitted before deadlines.
Apply for funding You keep a bursary calendar, tailor motivation letters and avoid scams.

e Academic results and improvement record.
Short CV with projects, leadership and community involvement.
Evidence of coding, electronics, design, science or problem-solving projects.

e Career research notes and questions for institutions.
Copies of identity, results and other required documents stored safely.
e A professional email address and checked contact details.

FUNDAWAY ACTION PLAN

Choose three realistic programmes: one ambitious choice, one strong match and one suitable alternative.
Verify all three from official sources and set reminders for applications, residence and bursary deadlines.
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12. Key Terms and Revision

Accreditation Formal recognition that a programme meets specified education standards.

APS Admission Point Score calculated according to an institution’s rules.

Articulation A recognised route from one qualification to another.

Candidate registration A professional development category used while gaining competence toward registration.
Mine planning Designing when, where and how material will be extracted.

Rock engineering Engineering of rock behaviour and excavation stability.

Ventilation engineering Planning and controlling mine air, heat, dust and gases.

Work-integrated learning Structured learning that connects academic study with workplace practice.

. Explain mining engineering in your own words.

. Distinguish a mining engineer, technologist, technician and miner.

. Name six responsibilities of a mining engineer.

. Compare surface, underground, office and consulting work.

. Describe four mining engineering specialisations.

. Why are Mathematics and Physical Sciences important?

. Compare the professional engineer, technologist and technician study routes.
. Name four South African institutions or course routes discussed in this note.

[ ]
O 00 NN O T DN WN P

. List six subject areas commonly studied in mining engineering.
e 10. Write your own Grade 12-to-career action plan.

CAREER ACTIVITY

Interview a mining professional or engineering student. Ask what they study or do, which skills matter
most, what surprised them, and what advice they would give a Grade 11 or Grade 12 learner.
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FUNDAWAY

Learn Today, Achieve Tomorrow. Use this note to begin your research, then verify your personal study plan
with official institutions, ECSA and trusted career advisers.
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