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MODULE OUTLINE AND OBJECTIVES

• I: Introduction to Sustainable 
Development

• Vocational Guidance/Employability 
Skills in the Green Economy

• II: KZN and Sustainable Development 
Projects

• III: SADCC and SD Projects

• IV: Green Living

• V: SD, Pollution and Environment

• VI: Climate Change

• VII: Local Industries, Ecosystems 
and Environment

• VIII: Local Industrial Companies 
and SD Initiatives

• IX: SD Sports and Nutrition 
Strategies

• X: Food Security Solutions

• XI: Chemical Waste Strategies

• XII: Water Resource Management 
and Strategies



OVERVIEW

• Disclaimer

• The following document vision represents only interim conclusions from the 
perspective of this maritime economist and all intellectual copyright under the 
1968 Copyright Act, remains with this author who exerts the moral right of 
authorship over this paper. Permission to cite/utilise may be offered only 
through Jack.Dyer@utas.edu.au.



DEFINING POLLUTION

• Pollution, also called environmental 
pollution, the addition of any substance 
(solid, liquid, or gas) or any form of 
energy (such as heat, sound, or 
radioactivity) to the environment at a 
rate faster than it can be dispersed, 
diluted, decomposed, recycled, or stored 
in some harmless form.

• The major kinds of pollution are 
(classified by environment) air pollution, 
water pollution, and land pollution. 
Modern society is also concerned about 
specific types of pollutants, such as noise 
pollution, light pollution, and even plastic 
pollution. –Encyclopaedia Britannica



PURPOSES OF THE ECOSYSTEM –PLACING VALUE

Ecological Economic

Biomass/Biodiversity Life Formation and Habitat Life, Food, Material

Conservation Supply of Natural Resources, Reduced Imports

Biological/Physical/Chemical Redundancy against Uncertainty

Growth, Reproduction, Trade, Production, Consumption, Income/Profit

Respiration/Oxygen/Photosynthesis Greenhouse gas mitigation funding/ source sink

Water supply/purification. Food security/Nutrition

Protection Protection –Vulnerability and Resilience

Ocean Chemistry, currents, salinity Risk Identification, Monitoring, Prioritisation, Adaptation

Coral atolls –geographical physical formation, continued growth and survival Risk Enhancement if Ignored –Legal, Reputational, Insurance, Security, 

Operational, Impact Costs

Sand formation, nourishment and sediment Opportunity

Evaporation, Condensation and Absorption Insurance against Maladaptation, 

Climate Regulation –calcification, stratification Future Sustainability and Survival

Counter eutrophication Knowledge –Existing and Potential/Spiritual

Detoxification Stability/Security/ Increased Adaptive Capacity

Population equilibrium Aesthetic/Cultural/Social

Tourism



DEFINING POLLUTION



DEFINING POLLUTION

• United Nations Convention on the Law of the Sea 
(UNCLOS), came into force in 1994, replacing four 
earlier treaties, and by June 2016 Parties 
included 167 countries and the European Union. 

• • Article 1.4: "'pollution of the marine 
environment' means the introduction by man, 
directly or indirectly, of substances or energy into 
the marine environment, including estuaries, 
which results or is likely to result in such 
deleterious effects as harm to living resources 
and marine life, hazards to human health, 
hindrance to marine activities, including fishing 
and other legitimate uses of the sea, impairment 
of quality for use of sea water and reduction of 
amenities;“

• WHO –Air Pollution is similar



DEFINING COMMON AIR POLLUTANTS

• OZONE

• Source: Chemical reaction of pollutants, VOC 
and NOx

• Heath effects: Breathing problems, reduced 
lung function, asthma, irritated eyes, reduced 
resilience to colds and infections

• Environmental effects: Damage to planta/trees

• Smog can reduce visibility, damage rubber

• VOC (Volatile Organic Compounds)

• Source: Burning fuel, solvents, paint, glues

• Health effects (as above plus cancer)

• Eco-effects –Smog effects and plants

• NOx –Nitrogen Dioxide

• Source: Burning of petrol, natural gas, coal, 
oil etc.

• Heath effects: lung damage, respiratory 
diseases

• Environmental effects: acid rain –harm trees 
and water sources. Acid aerosols can reduce 
visibility/damage property –corrode stone.

• CO-Carbon Monoxide

• Source: Burning fuel, gas, oil, coal, wood etc.

• Heath effects: Reduced ability of blood to 
bring oxygen to body cells/tissues, 
circulatory system/heart



DEFINING COMMON POLLUTANTS

• Pollution is an unwanted substance that is 
harmful, defiles, contaminates or soils. Many 
are xenobiotic –hostile and foreign to living 
systems.

• Mutagens –substances that damage genetic 
material or DNA in cells. Cancerous mutagens –
are carcinogenic

• Neurotoxins attack nerve cells causing 
permanent neurological damage e.g. lead, 
arsenic, mercury, pesticides,

• Endocrime disruptors affect normal hormone 
activity



DEFINING COMMON AIR POLLUTANTS

• SULPHUR DIOXIDE

• Source: burning of coal and oil; industrial processes

• Heath effects: breathing and lungs

• Environmental effects: Acid rain and acid aerosols; Property damage

• LEAD:

• Source: Smelters, phased out leaded petrol; lead storage batteries manufactured

• Heath effects: brain and nervous system; cancer in animals; digestive and other health problems

• Environmental effects: Can harm wildlife

• Particulate matter (Dust, smoke, soot)

• Source: Burning of wood, diesel and other fuels –similar problems; produces haze/property damage



AIR POLLUTION -WHO



AIR POLLUTION -WHO



AIR POLLUTION -WHO



AIR POLLUTION -SDCEA



LAND POLLUTION



LAND POLLUTION

• Point Source Pollution: Originates from a single well defined point of emission, 
concentrating impure products and then distributing them i.e. single factory.

• Non Point Source Pollution: Originates from diffuse sources more difficult to 
identify . Effects sometimes occur over a broader area e.g. streets, car exhausts, 
parking lots, large sites, agriculture

• Radioactive Pollutants:  Either from naturally occurring sources i.e. radon gas 
and background radiation or by-product of human activities

• Eutrophication –gradual build up of organic matter and nutrients in a waterway.



LAND POLLUTION



OCEAN POLLUTION



OCEAN POLLUTION



The  Proposed  DIA Dugout Port Expansion



The  Proposed  DIA Dugout Port Expansion
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Environmental Consequences

• Ecological Advantages of Durban’s Port Development include:
• Upgrading SAPREF/Island View oil refineries and Transnet’s New Multi Product 

pipeline
• A possible moving of the oil petrochemical complex and investments in energy 

efficient, pump stations, technology and infrastructure modernisation to reduce 
pollution leaks, road based fuel tanker numbers, emissions and transport costs.  

• DIA port dredging may affect prevailing winds meteorologically, possibly assisting 
to disperse South Coast related stench externalities.  

• Prioritising eco-efficient vessels and port facilities plus rail infrastructure over 
road freight could further reduce externality costs compared to their alternatives. 

• However, projected increases in port user demand increasing the expected 
number/size of port callers and associated ecological costs will partially offset 
improvements. 



Environmental Consequences

• Ecological Costs of Durban’s Port Development include:

• Air/Water/Soil Pollution



Environmental Consequences
• Ecological Costs of Durban’s Port Development include:
• Wildlife/Biodiversity Conservation:
• Durban’s existing Harbour Bay including the Bayhead expansion, also serves as a carbon emission dispersal 

sink. It is one of only three South African estuarine habitats (the only KZN coastal protected ecosystem). 
• Therefore at least 50% of affected grasslands and water sources have to be conserved in the DIA/Back of Port 

sites for hydrographical, ecological, flooding and climate change mitigation reasons. 
• As a Bonn Convention on the Conservation of Migratory Species of Wild Animals, South Africa faces 

international as well as domestic legal obligations to preserve the 14% remaining tidal flats and 1500 hectares 
(19% total surrounding area) of natural vegetation (Happy Valley Swamp, Wentworth Bush, Isipingo Estuary, 
Bayhead Mangroves and Treasure Beach Grasslands). 

• Clairwood Racecourse partly sold to develop a Port Logistics Park/part municipal park threatens the 
following endangered species preserved by KZN Wildlife’s C Plan.

• Centrobolus anulatus (Ringed millipede) 
• Doratogonus cristulatus (millipede) on the Red Data List as a threatened species. 
• Kniphofia pauciflora (miniature red hot poker) extinct on the Red Data List but exists there after 

being specifically reintroduced.



Environmental Consequences

• Ecological Costs of Durban’s Port Development include:
• Climate Change

• For the 650 affected proposed DIA site dugout port and Back of Port suburbs, this expansion has significant 
environmental implications, threatening the potential sustainability and survival of the port development 
process. 

• The impact of dune erosion at Isipingo Beach and the proposed breakwater needs to be configured to 
minimise the flooding impact of a projected 2-6 metre sea level and disturbed ocean currents rise from 
global warming/climate change if the following are not considered in its optimal port design.

• Modifications to the natural shoreline via breakwaters etc have the potential to disrupt oceanic current, 
sediment flows, tides, winds and aquatic species unless specifically adapted This dissertation proposes 
leaving a DIA site buffer wetland zone to protect the dugout port from flooding, increased wave action, 
storm damage and avoid erosion costs from vessels using the channel. 

• As with the sandbank above, projected port demand increases do not validate potential berth additions and 
increased port access from its removal. 



Rights and Polices

• Section 24 of the Constitution enshrines the 
right to – the Environment

• Everyone has the right —

• to an environment that is not harmful to 
their health or well-being; and

• to have the environment protected, for the 
benefit of present and future generations, 
through reasonable legislative and other 
measures that —

• prevent pollution and ecological 
degradation;

• promote conservation; and

• secure ecologically sustainable development 
and use of natural resources while 
promoting justifiable economic and social 
development.

• National Environmental Management 
Act, 107 of 1998 (NEMA)



POLLUTION SOLUTIONS

• Pollution Remediation: Stopping and reversing damage to environmental 
systems caused from pollution.

• Site characterisation: Includes locating and understanding the pollution along 
with where it is.

• Containment:  Involves using a barrier to try or prevent a contaminant from 
moving. Often used when removing a contaminated material is too costly. E.g. a 
physical barrier such as a slurry wall.

• Removal: of the source generating the pollution or problem.

• Physical treatment: Changing a contaminant into a form no longer hazardous. –
Clean up involving physical or biological methods.

• Bioremediation: Using microbes to break down and convert synthetic chemicals 
to inorganic products e.g. water and CO2 –bioreactor, natural etc.

• Precautionary Principle: Uncertainty should not prevent action



.


