
chemical engineer

South Africa generates approximately 50 million tonnes of general 
waste a year including large amounts of plastic that pollutes the en-
vironment and especially our oceans. Chemical engineering concerns 
the processing of materials through chemical techniques and have a 
big role to play to assist in finding ways of processing waste into useful 
materials and products.

Chemical engineers design and prepare specifications for chemical 
processes, systems and the construction and operation of commer-
cial-scale chemical plants. They also supervise industrial processing, 
fabrication and manufacturing of products undergoing physical and 
chemical changes and related technologies. Chemical engineers can 
also provide input into and design chemical recycling techniques to 
upcycle waste that is safe and reusable.

Chemical engineers collaborate with chemists, biochemists and other 
engineers, scientists and technicians. They mostly work in offices and 
laboratories and sometimes work onsite at industrial plants or facto-
ries in hazardous conditions with chemicals.



Skills
Chemical engineers must have a thorough understanding of chemistry 
and chemical processing principles and be proficient with popular en-
gineering software and automated chemical equipment. They will also 
benefit from:
� Creative problem-solving skills 
� Excellent analytical and logical reasoning ability
� Project management
� Written and verbal communication and presentation skills

Tasks
� Perform tests through the stages of production 
� Specify chemical production methods, materials and quality 

standards
� Design chemical plant equipment and devise new chemical 

processes 
� Perform laboratory studies in the manufacture of new products and 

test proposed processes

Studies
B.Sc.Eng. in Chemical Engineering at UCT and Wits
B.Eng. in Chemical Engineering at NWU, SU, UKZN and UP
Diploma, Advanced Diploma, M.Tech in Chemical Engineering at CPUT, 
DUT, MUT, TUT, UJ, UNISA and VUT

Employers
National, provincial and local government.
Chemical process companies.
Design and construction organisations.
NGOs, development organisations and private consultancies.
Research institutions.



ChemiCal Waste Controller

To promote sustainability we need practical, creative and innovative 
strategies to process waste, particularly the 66.9 million tonnes of haz-
ardous waste produced annually, that if left untreated can be a health 
hazard and cause long-term environmental degradation. Chemical 
waste control is the management and processing of chemical waste 
substances to minimise harm to human health and the environment.

Chemical waste controllers identify hazardous chemical substances 
and suggest options for recycling, removing, storing or disposing of 
chemical waste in a safe and legal manner. They can assist in envi-
ronmental remediation strategies by evaluating and coordinating 
the storage and handling of hazardous waste and the clean-up of 
contaminated soil or water.

Because of the environment in which they work, chemical waste con-
trollers wear personal protective equipment, particularly safety glasses 
and gloves. They work between laboratory and office spaces, testing 
chemical materials and reporting on their findings and proposed ac-
tions.



Skills
Chemical waste controllers need to have a good understanding of 
chemistry and the laws and regulations that guide toxic waste disposal. 
They will also benefit from:
� Excellent attention to detail
� Good problem-solving skills
� Practical laboratory skills and experience
� Written and verbal communication and presentation skills

Tasks
� Identify hazardous substances like asbestos, lead paint, oil spills, 

chemicals and radioactive material
� Advise on clean-up and management procedures of hazardous 

substances
� Store and transport chemical waste and other hazardous materials
� Define and advise on disposal techniques of hazardous materials

Studies
B.Sc., B.Sc. (Hons), M.Sc. in Chemistry at all universities
Diploma, Advanced Diploma, M.Tech in Chemistry at CPUT, DUT, MUT, 
TUT, VUT and WSU

Employers
National, provincial and local government.
Chemical disposal companies.
Waste management companies.



Hazardous Materials 
reMoval Worker

South Africa produces large volumes of hazardous waste with only 6% 
such as waste oils, being recovered and treated for new use. This poses 
a significant threat to human health and wellbeing and if not disposed 
of appropriately can seriously compromise the natural environment 
and ecosystem functioning. Careful handling and disposal of hazard-
ous waste materials is governed by regulation to avoid compromising 
public health or impacting the natural environment.

Hazardous materials removal workers identify, remove, pack, 
transport and dispose of hazardous waste materials. They remedi-
ate and dispose of harmful materials such as asbestos, nuclear and 
radioactive waste, arsenic, lead and other materials, complying with 
safety laws, regulations and procedures. They also analyse, record 
and report levels of toxicity of these hazardous waste materials.

Hazardous materials removal workers work in varying conditions 
depending on the type of materials, from homes and businesses to 
landfills, nuclear facilities and other power plants. They can work as 
part of a team and because of the hazardous materials with which they 
work, are required to wear fully enclosed protective suits for several 
hours at a time.



Skills
Hazardous materials removal workers need to have an extensive 
knowledge of the properties of toxic materials and require a complete 
understanding of safety regulations and procedures. They will benefit 
from:
� Strong attention to detail around work processes
� Quick decision-making competence
� Basic measuring and mathematical skills
� Physical stamina and good health

Tasks
� Plan procedures and dispose of hazardous materials that are 

flammable, corrosive, reactive or toxic
� Load and transport contaminated waste to designated sea or 

ground locations
� Clean contaminated equipment or areas
� Record numbers of containers stored at disposal sites, specifying 

amount, equipment used, and waste disposed

Studies
Hazardous materials removal workers can benefit from a General 
Education and Training or Further Education and Training Certificate or 
a National Certificate in Environmental Practice at National Qualifications 
Framework Level 1 to 4 offered at Technical and Vocational Education and 
Training Colleges. Training takes place on the job with mentoring by an 
experienced mentor.

Employers
National, provincial and local government.
Waste management companies.
Power utility and mining companies.



Recycling collectoR 

South Africa is fast running out of landfill capacity to manage its 54 
million tons of waste generated annually. Despite various recycling ini-
tiatives over the past two decades, only 7.5% of South Africans recycle 
domestic waste. Improved recycling opportunities not only reduces the 
demand for landfill sites, but also minimises environmental impact and 
decreases the unsustainable need for materials. Recycling collection is 
key to supporting increased recycling, repurposing and reuse.

Recycling collectors collect household, commercial and industrial 
waste for recycling and reuse. They collect recyclable materials such 
as paper, plastic, glass, metal and electronic waste, for example. Some 
informal recycling collectors manually collect materials for sale to 
bigger recycling companies. Formal recycling companies collect waste 
at designated points and process these materials in recycling plants.

Recycling collectors work in varied spaces, following established routes 
through residential streets, business and industrial spaces. They can 
work long hours and be exposed to dangerous materials.



Skills
Recycling collectors require a good understanding of the type of materi-
als that can be recycled. They will additionally benefit from:
� Good navigation of street and city areas
� Physical stamina and strength 
� Extremely safety conscious

Tasks
� Collect and load recycling materials into collection bins or vehicles
� Return empty recycling bins
� Manually sort recycling materials into appropriate categories
� Offload recycling materials at formal collection sites

Studies
No formal qualification is required; however, training is attained on the 
job amongst other experienced collectors.

Employers
Recycling centres.
Waste management companies.



Waste ManageMent 
Practitioner 

A steady increase in the demand for goods and services generates more 
and more waste. South Africa is fast running out of landfill space to 
effectively manage its large volumes of waste generated and requires 
more effective ways of managing waste, through waste reduction, re-
use and recycling. Waste management includes various approaches to 
managing and disposing of all forms of waste.

Waste management practitioners organise and coordinate waste 
disposal, collection, reuse and recycling activities in an efficient and 
environmentally friendly manner. They supervise the transportation 
of waste and manage budgets as well as ensure that all waste activities 
comply with health, safety and environmental laws and regulations. 
Some also investigate cases of illegal dumping and environmental 
crimes related to waste management.

Waste management practitioners can collaborate with environmental 
enforcement specialists and occasionally engage with communities to 
understand waste management needs. They can spend their time be-
tween offices and waste management sites such as landfills for regular 
inspections.



Skills
Waste management practitioners need to be fully aware of the sources 
and varied types of waste generated and have a comprehensive knowl-
edge of health, safety and environmental laws and regulations related 
to waste management. They will also benefit from:
� Problem-solving and decision-making skills
� Good organisational and administrative ability
� Leadership and management competence
� Effective verbal and written communication skills

Tasks
� Oversee and inspect waste disposal sites and recycling facilities
� Manage teams of refuse and recycling collectors ensuring health, 

safety and environmental laws and regulation compliance
� Manage budgets and organise the safe transportation of waste
� Assist in the development, promotion and implementation of waste 

disposal schemes

Studies
B. in Environmental Health at NMU and UJ
Diploma and Advanced Diploma in Environmental Health at CPUT, CUT, 
MUT and TUT

Employers
National, provincial and local government.
Private waste management companies.
Recycling centres.



Waste Material sorter 

Just under 54 million tonnes of waste, including plastic, paper, glass and 
other general waste go to South African landfills annually. 60% of this 
waste produced at source can be recycled. Waste sorters play a big role 
in supporting a culture of recycling by identifying and sorting different 
items that can be recycled, reused and repurposed from that which 
needs to be disposed of in a landfill site.

Waste material sorters identify, classify and sort a variety of mixed 
waste materials. They offload and transport materials to a sorting 
area and manually sort materials into correct containers according to 
grades and types to be sent to different recycling plants for further 
processing. Some can operate and perform general maintenance on 
baling machines that compress materials to be easily handled, trans-
ported and stored.

Waste material sorters sometimes work in sorting facilities, classifying 
incoming waste. Some work in open spaces or plants. They could work 
individually or in teams with other sorters and require protective cloth-
ing due to the hazardous nature of their work.



Skills
Waste material sorters need a good knowledge of the types of materi-
als that can be recycled or reused and can additionally benefit from:
� Physical stamina and endurance 
� Ability to work methodically
� Awareness of health and safety
� Ability to troubleshoot basic machinery issues

Tasks
� Sort materials according to recycling grades and types
� Wash recyclable materials when necessary 
� Inspect and perform maintenance and repairs on recycling 

equipment 
� Clean the recycling work area, removing potential safety hazards

Studies
No formal qualification is required; however, training can be achieved on 
the job amongst other experienced sorters.

Employers
Material recovery facilities.
Recycling centres.
Waste management companies.



Waste Materials Plant 
OPeratOr 

Approximately 4.8 million tonnes of solid waste makes its way to 
landfill sites in South Africa, many of which are fast reaching maximum 
capacity. One of the processes to reduce the load on landfill sites is 
the incineration of waste. Medical waste is the most common waste 
incinerated followed by industrial and certain household wastes, with 
treatment capacity currently able to process 4 700 tonnes of waste 
per month. The efficient and safe operation of waste material plants 
is necessary to avoid health impacts for people and prevent harmful 
contaminants from entering the environment.

Waste materials plant operators operate machinery that disposes of 
solid waste through incineration processes. They manage the opera-
tion of multiple hearth incinerator furnaces and related equipment, 
controlling burners and temperature as well as regulating the length 
of burning cycles. They also monitor all processes, making routine 
adjustments and noting maintenance concerns, to ensure operation 
procedures are followed.

Waste materials plant operators can work within a team of waste col-
lectors, engineers, technicians and mechanics. They can be exposed to 
dangerous materials and equipment and are required to wear protec-
tive clothing.



Skills
Waste materials plant operators must have a good understanding of 
the processes and machinery to dispose of varied waste types, addi-
tionally benefitting from:
� Good physical stamina
� Excellent health, safety and environmental awareness
� Ability to troubleshoot basic machinery issues
� Problem-solving capabilities

Tasks
� Control the operation of multiple hearth incinerator furnaces and 

related equipment
� Inspect equipment and monitor operating conditions
� Complete and maintain plant logs, records and reports
� Perform security and safety checks

Studies
Waste materials plant operators can benefit from a General Education 
and Training or Further Education and Training Certificate or a National 
Certificate in Environmental Practices at National Qualifications Frame-
work Level 1 to 4 offered at Technical and Vocational Education and 
Training Colleges. 
They can also benefit from a General Certificate in Waste Treatment 
offered at the Institute of Waste Management of Southern Africa. Train-
ing could also take place on the job with mentoring by an experienced 
operato r.

Employers
Provincial and local government. 
Waste management companies.



Waste RecycleR 

Over 54 million tonnes of waste is generated and sent to landfills in 
South Africa annually, most of which are fast reaching their capacity. 
Recycling waste materials addresses the challenges of decreasing land-
fill capacity, as well as threats to the environment through for example, 
greenhouse gas emissions and leached waste. The recycling sector 
is fast growing in South Africa and provides over 58 000 people with 
income-generating opportunities.

Waste recyclers salvage materials from industrial, commercial and 
private establishments for resale. They weigh and record incoming 
recyclable materials and assist in the process of selling these materi-
als to recycling companies. They can use metal cutters and burners to 
dismantle larger items such as e-waste. For logistical purposes, some 
operate machinery to crush recycling materials into bales.

Waste recyclers work in teams to sort through and organise waste 
material into recycling categories. They can work long hours and be 
exposed to hazardous materials.



Skills
Waste recyclers require a good knowledge of the different types of 
recyclable materials. They will additionally benefit from:
� Ability to safely operate and maintain recycling equipment
� Physical stamina and strength
� Excellent safety, health and environmental awareness
� Ability to work long hours

Tasks
� Weigh and record incoming recycling materials
� Grade and sort materials according to quality and value
� Clean and bale materials to transport and sell to recycling plants
� Operate machinery to stack or load sorted materials

Studies
No formal qualification is required; however, training is attained on the 
job amongst other experienced recyclers.

Employers
Recycling centres.
Waste management companies.


