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A. INTRODUCTION 

1 FORMAT OF THE SOER 

The DPSIR framework has determined that analysis of themes, issues and trends.  This framework has 

been extended into the format of the report as detailed below.  The report primarily deals with “themes”, 

and then deals with “Sub Themes”, and indicators relative to these themes. 

 

 

 

 

Figure 1:  Groupings of Environmental themes to be analysed through the SoER 

 

1.1 Themes, Issues and Indicators 

1.1 .1  Themes 

Themes are referred to as the broadest possible groupings of environmental sectors to be  

 

1 .1 .2  Sub-themes 

Sub-themes are groupings that fall under the themes listed above.  Finer groupings are also made 

(issues) which fall under the sub-themes if necessary. 

 

1 .1 .3  Indicators 

Indicators are concise, justifiable and measurable parameters used to monitor trends in environmental 

conditions.  They provide an effective illustration of the main features of the environment.  Indicators may 
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have both spatial and temporal variables which can be measured.  Indicators can present “pure data” for 

example nitrate levels in a particular river, or they may represent a grouping of indicators for example 

water quality (made up a various parameters) in a particular river.   

 

In this SoER, indicators have been applied (where possible) to each of the DPSIR Phases.  For example, 

indicators have been developed for drivers and pressures related to a theme/sub-theme, for the state of a 

theme/sub-theme, for the impacts of a theme/sub-theme, as well as the responses of a theme/sub-theme.  

This ensures a degree of robustness for the indicators, and will also allow easy monitoring of different 

aspects of a theme or a sub theme. 

 

A core set of indicators has already been developed for South Africa, the various provinces, and for some 

cities.  These have been used as a guideline where relevant. 

 

2 DRAFTING OF THE SOER  

This assimilation of information has been undertaken in three distinctive phases: 

 

�  Status Quo Phase:  Assessment of the status quo of each theme using existing information and 

with limited field verification where necessary 

�  Analysis Phase:  Analysis of information gathered in the status quo phase  

�  Management / Mitigation Phase:  Development of mitigation measures and management 

recommendations for identified issues and indicators. 

 

2.1 State of the Environment Reporting 

State of the Environment Reporting is entrenched in South African planning practices through the 

implementation of Agenda 21.  Agenda 21 commits municipalities to adhere to the principles of 

sustainable development.   

 

2.2  Context of the 2008 SoER 

 

Vision of City of Joburg for the Environment: 

 

“An environmentally sustainable city, that anticipates, manages and reduces its vulnerability to potential 

global and local environmental shocks, and works consistently to reduce the impact of its own built 

environment and urban processes on the broader envelope of natural resources.” 

 

The SoER will be important in assisting the CoJ in achieving the vision as stated above. This will be the 

third SoER to be compiled and published by the City of Johannesburg. The first State of Environment 

Report was produced in 2001 and was subsequently updated in 2003.The State of Environment Report 

2003, was the first to cover the municipal demarcation with 11 regions. The city has since the new 

institutional governance model, reconfigured into 7 regions and a stand an alone Environmental 

Management Department.  The City requires an update of the 2003 report to track the trends and 

changes that have taken place in the last five years. 
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State of environment reports are compiled as a response to international and national policy and 

legislative requirements. The United Nations Conference on Environment and Development (UNCED) 

held in Rio de Janeiro in 1992 and Agenda 21, the global environmental strategy for sustainable 

development, which resulted from the conference, called for, amongst other things, improved 

environmental information for decision-making. The National Environmental Management Act 107 of 1998 

recognises the need for compilation of environmental information to enhance decision-making.  

 

The rational for compiling the SoER is amongst other things; 

�  Improve understanding of the causes and effects of environmental change, 

�  Provide recommendations for responses to such changes, 

�  Provide data for establishing, monitoring and evaluating environmental management 

programmes and projects, including trend analysis. 

�  Enhance decision making so as to improve environmental protection and sustainability. 

 

The SoER that was done by City of Joburg in 2003 did not explore the use of indicators to set assessable 

or quantifiable indicators for various themes. The main objective of 2008 State of the Environment Report 

(SoER) compilation therefore was to gather information on the trends, environmental profile and hotspots, 

thereby setting measurable indicators for the 2013 State of the Environment Report. The SoER will then 

in turn influence the city’s policy development such as the Integrated Development Plan, Spatial 

Development Frame work and the Regional Spatial Development Frame works. This will assist in 

sustainable development and the responsible use of natural resources at local level. 

 

2.3 State of our Environment Reporting Methodology 

2.3 .1  DPSIR 

The methodology of reporting used for this SoER is the DPSIR framework. This framework was used 

because the report follows its logic and uses common language to explain what is presented under each 

category. The end result (the SoER) will likely be understood and welcomed by an unfamiliar user. The 

DPSIR framework is currently being used by many countries, including South Africa for our national SoER 

and is the preferred framework of the European Environmental Agency (EEA 2000). This framework 

utilizes the following steps (http://ceroi.net/reports/arendal/dpsir.htm 1, Kristensen, 2004 2): 

 

2 .3 .2  Driving Forces 

Driving forces are the causes of environmental change within the study area.  These are generally 

“needs” that potentially result in environmental impacts.  Examples are shelter, food, water, profitability 

(as in the case of a business), or low unemployment (as in the case of national policy).  

                                                      
 
 
 
 
 
 
 
 
1 http://ceroi.net/reports/arendal/dpsir.htm 
2 Kristensen, P. 2004.  The DPSIR Framework.  National Environmental Research Institute, Denmark.   

http://enviro.lclark.edu:8002/servlet/SBReadResourceServlet?rid=1145949501662_742777852_522 



 

 12 

 

2 .3 .3  Pressures 

These are human activities that are lead by driving forces.  In other words a pressure is a result of 

“meeting a need”.  An example of a pressure would be water consumption, or waste production 2.  These 

pressures exerted by human activities are divided into three main types: 

 

�  Excessive use of environmental resources 

�  Changes in land use 

�  Emission of chemicals, waste etc, to air water and soil. 

 

2 .3 .4  State 

The pressures will affect the condition / state / quality of the environment in which the pressures are being 

exerted. The state of the environment therefore refers to the condition or quality of the various 

environmental parameters for example air quality and water quality. 

 

2 .3 .5  Impacts 

The changes in the state of the various environmental parameters will have environmental and economic 

consequences (impacts) on the functioning of ecosystems, and their ability to support biological (plant or 

animal) life. 

 

2 .3 .6  Responses 

Responses to impacts are normally in the form of policies or legislation.  These responses can affect the 

relationships between driving forces and impacts.  An example of a response would be the environmental 

impact assessment process which aims to control the environmental impacts of proposed developments.  

Responses can be at a policy level or at a site specific level, such as reducing emissions. 
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Figure 2:  Policy and legal framework for State of the Environment Reporting  

 

2.4 Findings of the 2003 City of Joburg SoER 

The SoER undertaken in 2003 concluded that the most important environmental issues for the City of 

Joburg are: 

 

�  Poor Air Quality 

�  Poor Water Quality (surface water) 

�  Waste Management 

�  Land and Open Space 

�  Conservation and Biodiversity 

 

These issues are further discussed below and form an important context to the formulation of the 2008 

report. 

 

2 .4 .1  Poor Air Quality 

An increase in the reliance of the residents (particularly informal settlements) on fossil fuels leads an 

increase in sulphur dioxide and carbon dioxide emissions.  The increase in the number of vehicles on 

Johannesburg’s roads has also led to an increase in nitrogen oxides and particulate matter.  This 

pollution has also been compounded by the presence of dust from operating and abandoned mine 

dumps.  It was estimated that upper respiratory problems related to these air quality issues resulted in 

expenditure of R280 million per annum.  The 2003 SoER concluded that the City of Joburg had drafted an 

Air Quality Management Plan to deal with the relevant issues. 
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2.4 .2  Poor Water Quality 

The 2003 SoER concluded that while potable water is of an acceptable standard, the water quality of 

many of the rivers is poor.  The contamination of the Klip and Jukskei systems were noted to be 

particularly high in E.coli , as well as high levels of ammonia and phosphates, resulting in elevated COD 

levels.  The source of this contamination was aimed at the mines, overloaded and poorly managed 

sewers.  Illegal industrial discharges, high silt levels were also responsible for the poor water quality in 

many rivers.  The 2003 SoER concluded that the City of Joburg was monitoring at various points across 

the city, and that these points were monitored on a regular basis.  Strategic issues were being addressed 

through the development of a Catchment Management Policy, and related improvement to management 

of existing impacts. 

 

2 .4 .3  Waste Management 

Waste Management was identified as a significant challenge for the City of Joburg. The most important 

factors related to this challenge are the lack of waste management facilities, illegal dumping, littering and 

limited hazardous waste management facilities.  Other issues were identified as low levels of recycling 

and poor record keeping.  The city stated that it had completed a waste status quo report, a waste 

management policy, Integrated Waste Management Plans, and waste byelaws to address the problems. 

 

2 .4 .4  Land and Open Spaces 

Open spaces were identified as requiring proper management as they are potentially subject to land 

invasions, uncontrolled developments, informal settlements, and illegal dumping.  The city stated it was 

formulating a policy for management of open spaces. 

 

2 .4 .5  Conservation and biodiversity  

The biodiversity of the City of Joburg was identified as being threatened by the impacts of development 

and illegal dumping.  This issue is closely linked to the “land and open spaces” issue as listed above.  

The city stated that the open space plan and policies will promote conservation of biodiversity. 
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B. SOCIO-ECONOMIC THEMES 
 

1 ENERGY AND DEMAND SIDE MANAGEMENT 

1.1 Introduction 

1.1 .1  Background 

Energy in the form of warmth is a basic human need, but it is also intrinsically linked to most aspects of 

modern life. The Draft Energy Efficiency Strategy for South Africa (2005)3 describes the challenge of 

sustainable energy as changing the way in which energy is utilised so that social, environmental and 

economic aims of sustainable development are supported. Benefits of using energy more efficiently 

include reduction of air pollutants such as sulphur dioxide, dust and greenhouse gas. The latter is 

important within the context of South Africa being one of the highest emitters of greenhouse gas per 

capita in the world. There are also obvious economic benefits associated with energy efficiency, such as 

the same production with less energy, which would result in lower product cost. These positive 

contributions to the physical and economic environment will benefit social well-being through reduction of 

environmental impacts. 

 

1 .1 .2  Energy in South Africa 

The energy market consists of primary energy supply from energy resources such as coal, oil, solar 

energy and gas. Primary energy sources are usually transformed to supply energy to end users in the 

form of electricity, petrol and diesel. The South African energy sector (in terms of fuels) is dominated by 

coal at 71%, while oil and biomass provides a further 18% and 8%, respectively. The combined 

contribution of gas, hydro and nuclear was 3% in the year 2000. A significant portion of the coal is used 

for production of synthetic fuel.  

 

1 .1 .3  Electricity Use 

A national electricity grid services South Africa. Electricity cannot be stored and is used as it is generated. 

Therefore, electricity is generated in response to supply and demand requirements. The demand for 

electricity arises from a number of sectors with different requirements. They are generally categorised into 

residential, agriculture, mining, manufacturing (industry), commercial and transportation.  Some sectors 

require electricity on a continuous (24-hour) basis; others require it mainly during working hours, while 

others may require electricity at specific times of the day.  Therefore, the demand for electricity fluctuates 

through any 24-hour period, the week, and also seasonally. This means that of the electricity that is 

supplied there is a sustained minimum requirement (so-called ‘base load’) and a highly variable 

requirement (so-called ‘peak load’).   

                                                      
 
 
 
 
 
 
 
 
3 Department of Minerals and Energy, 2005 
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1 .1 .4  The Legislative Framework 

1.1.4.1 Energy and Sustainable Development 

The White Paper on Energy Policy of the RSA (1998) is the overarching energy document that sets out 

the context and priorities for energy in South Africa. The broad objectives of the policy are to: 

�  Increase access to affordable energy services. 

�  Improve energy governance 

�  Manage energy-related environmental impacts 

�  Secure energy supply through diversity of sources 

 

With these stated objectives, the national policy and legislative framework in South Africa, developed and 

promulgated after the White Paper on Energy Policy of the RSA, recognise linkages between sustainable 

development, economic development, poverty alleviation and environmental protection. The objective of 

the Integrated Energy Plan for the Republic of South Africa (2003) is to make sustainable development an 

integral part of the planning process. It highlights the need for transformation of the energy mix and the 

need to move towards efficiency in electricity generating options. The Draft Energy Efficiency Strategy for 

South Africa (2005)4 sets out a national target for energy efficiency improvement of 12% by 2015. This 

target was established, taking energy demand and economic growth of the country into account. Given 

the current electricity shortage in South Africa, an immediate reduction target of 10% has been set during 

the first few months of 2008. 

 

The Draft National Energy Bill (2004) further includes the supply, transformation, storage and demand of 

energy with consideration of security of supply and sustainable development. This Bill has not been 

promulgated yet. 

 

1 .1 .5  Energy Supply and Services 

The Energy White Paper for South Africa (1998) identified certain issues relating to the structure of the 

electricity distribution industry, including the fragmented nature of the industry5. It provided the basis for 

restructuring the sector, through dividing the country into various regions served by a few consolidated 

Regional Electricity Distributors (RED’s). 

 

South Africa’s electricity distribution is currently the responsibility of 187 municipalities and Eskom. 

Municipalities collectively sell electricity to 52.5% of all consumers, representing 43.2% of the total 

volume of sales, whilst Eskom supplies electricity to approximately 47.5% of consumers, accounting for 

56.8% of the total sales volume3.  

                                                      
 
 
 
 
 
 
 
 
4 Department of Minerals and Energy, 2005 
5 Competition Commission South Africa, Issues facing the distribution and reticulation of electricity in SOUTH AFRICA, Research 
report, June 2006 
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1.2 Sub Theme:  Energy Use 

Energy use within the City of Johannesburg needs to be considered under the current environment of 

rapid population growth in the region. The theme of energy use considers the consumers of energy within 

City of Joburg (residential consumers and bulk consumers) as well as to the suppliers of energy (City 

Power and Eskom). This section will discuss the energy market within City of Joburg, as well as the 

customers and sales of the electricity (and others energy sources). The gas market as well as alternative 

energy sources are important in this section, particularly under the current power generation crisis that is 

prevalent in the media. In conjunction with this, demand side management within the city is crucial in this 

discussion. 

 

1 .2 .1  Drivers and Pressures 

Energy use is driven by the requirements of a city, which include increased construction activities of roads 

and buildings, increased operational demands by homes, offices and business and increase in living 

standards which lead to more use of electric appliances. Population growth and urbanization lead to an 

increase in the City of Johannesburg population from 3.225 million in 2003 to an estimated 3.888 million 

in 2007. It should be noted that these figures exclude the portion of the population that does not have 

legal residence.  

 

The growth rate of the Gross Domestic Product (GDP) of an average of 5% during the past few years 

indicate additional demand for energy. Cost of electricity will however influence demand, especially 

residential demand and patterns of demand, to some extent. 

 

It should be noted that residential demand is the key contributor to peak electricity demand. 

Disproportionate growth in peak demand is important from an environmental perspective6, as it 

necessitates development of new electricity generation and transmission infrastructure. This new 

infrastructure is only used for relatively short periods. 

 

1 .2 .2  State 

1.2.2.1 The Electricity Market 

The City of Johannesburg manages supply and demand of electricity through City Power (Pty) Ltd, which 

is a separate company, but with City of Johannesburg as the sole shareholder. City Power does not 

generate any electricity, but buys from two bulk generators, namely Eskom and Kelvin Power Station 

(refer to Figure 3).  

 

                                                      
 
 
 
 
 
 
 
 
6 State of the Environment Report, Chapter 7 – Huma n Settlements, Western Australia, 2007 
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Citi Power (Pty) Ltd

Bulk electricity generators
•Eskom
•Kelvin Power Station

Residential consumers Bulk consumers

Resellers
•Property managers
•Shopping centres
•Landlords & 
Developers

Industry Mining

 

Figure 3: Structure of the electricity market in th e City of Johannesburg 

 

The functions of City Power7 include: 

�  the purchasing and distribution of electricity  

�  construction of networks 

�  connecting of customers 

�  repair and maintenance of networks 

�  installation and maintenance of public lighting. 

 

City Power distributes electricity to residential consumers and bulk users, including industry, mines and 

resellers in parts of Johannesburg (refer to Figure 3). Eskom supplies electricity directly to customers in 

Sandton, Soweto and Orange Farm. 

 

                                                      
 
 
 
 
 
 
 
 
7 City Power, 2008 
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Figure 4:  Areas within the City of Johannesburg su pplied with electricity by City Power and 
Eskom 8 

 

1.2.2.2 Electricity Customers and Sales 

City Power's customer base varies on a monthly basis, but is currently estimated at almost 317 000 

customers (Figure 5). The noticeable change in the number of City Power customers in June 2007, is due 

to a significant increase in prepaid electricity users. Eskom supplies approximately 298 000 customers, of 

which 99% are in the residential sector. 

                                                      
 
 
 
 
 
 
 
 
8 Map sourced from City Power, GIS section; 2008. 
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Figure 5:  City Power monthly customer base and ann ual average customer base sourcing 
electricity directly from Eskom (2006/2007) 9 

 

A total of 15 062 GWh of electricity was sold to customers in the City of Johannesburg in 2007, 

comprising City Power sales of 12 197 GWh10 and Eskom sales of 2 865 GWh11. City power sales are 

growing by approximately 2% per annum12. 

 

1.2.2.3 Electricity Use and Variation 

The power sold by City power in 2006/2007 (refer to Figure 6) shows a fairly clear and predictable trend. 

Sales decrease during the summer months and increase again during the winter months. Consumption 

increases during winter months when household heating is more of a priority, and when lights are 

required for more hours during the day, amongst other reasons.  

 

                                                      
 
 
 
 
 
 
 
 
9 City Power and Eskom, March 2008 

10 City Power, March 2008 

11 Note that Eskom sales figures exclude bulk sales  to City Power. 

12 City Power Annual Report 2004/05   
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Figure 6:  Power sold by City Power in 2006/2007 

 

Time of Use Categories for Large Power Users is broken down into the following categories.13 The 

seasonal high demand occurs between May to August, while the low demand period is between 

September to April. Daily and weekly variation is as follow: 

 

Weekdays Peak:   7:00 to 10:00 and 18:00 to 20:00 

Standard:  6:00 to 7:00, 10:00 to 18:00 and 20:00 to 22:00 

Off-Peak:  22:00 to 6:00 

Saturday Off Peak:  All hours except standard hours listed below 

Standard:  7:00 to 13:00 and 18:00 to 20:00 

Sunday  Off-Peak:  All hours 

 

Demand side management aims to shift some electricity use away from peak demand periods, as peak 

demand puts the most strain on electricity generation and distribution infrastructure. Peak demand 

periods are therefore the most likely time that a shortage of electricity will be experienced. Residential 

electricity use is the key contributor to peak demand. 

 

City Power tariff charges depend on the customer segment, time of electricity use and method of payment 

(e.g. prepaid versus accounts). Tariffs for 2007/200814 vary between 14.52 c/kWh and 61.23 c/kWh for 

large customers, while residential users pay between 26.28 and 41.8 c/kWh. The price of prepaid 

electricity varies between 43.43 and 45.54 c/kWh. Significant increases in electricity prices have been 

suggested by Eskom and implementation may follow during the latter part of 2008. 

                                                      
 
 
 
 
 
 
 
 
13 City Power  and Charges Leaflet, 2004/2005 
14 City Power, March 2008 
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1.2.2.4 The Gas Market 

The City of Johannesburg privatised their gas department in 2001 to form Egoli Gas. Egoli Gas sources 

gas that is extracted from gas fields in Mozambique and piped by Sasol to Gauteng through a high 

pressure transmission pipeline. Egoli Gas supplies gas to residential, industrial and commercial 

consumers, whom total approximately 12 500 consumers. 

 

Egoli Gas is responsible for the maintenance and operation of the gas pipeline network of approximately 

1 200 kilometres in Johannesburg. Household use of gas as energy source has decreased slightly from 

2001 to 200715. Gas as energy sources for heating purposes decreased from 1.6% of households to 

1.2%, while gas use for cooking purposes decreased from 1.9% to 1.1% of households. 

 

1.2.2.5 Renewable Sources 

Energy generation from renewable sources such as solar is minimal at 0.2% for heating and cooking in 

2001. Use of solar energy has decreased between 2001 and 2007 to no solar energy being used for 

heating or cooking. It is expected that this situation may change as a result of the pressure on electricity 

generation infrastructure and the resulting high rate of load shedding experienced during the first few 

months of 2008. 

 

1 .2 .3  Impacts  

The generation of electricity from fossil fuel results in air pollution, use of water and other resources and 

GHG (Green House Gas) emissions, contributing to climate change. The footprint of fossil fuel generated 

electricity used by customers in the City of Johannesburg extends far beyond the City borders. The 

footprint is both regional and global. Generation of electricity for the City of Johannesburg takes place at 

the Kelvin coal fired power station in Ekurhuleni and regionally at coal fired power stations in 

Mpumalanga. 

 

1.2.3.1 Air Pollution and Human Health – A Regional Footprint 

Generation of electricity at these locations result in higher loading of the atmosphere with pollutants such 

as fine particulates (dust) and sulphur dioxide. These air pollutants may impact on human health and 

vegetation locally and elevate air pollutant concentrations over vast areas through long range transport in 

atmospheric processes. High concentrations of fine particulate matter and sulphur dioxide have been 

linked to asthma aggravation in people with existing asthma conditions, eye irritation and a variety of 

respiratory problems. Sulphur dioxide reacts in the atmosphere to form weak sulphuric acid, which 

contributes to acidification of rain. Acid rain impacts on vegetation, aquatic animals and buildings. 

                                                      
 
 
 
 
 
 
 
 
15 Statistics South Africa Household Survey 2007. 
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Emissions of fine particulates and sulphur dioxide, based on Eskom figures for generation of 191 945 

GWh from coal fired power stations in 200716, are presented in Table 1.17 It is assumed that figures from 

Kelvin power station are similar. 

 

Table 1:  Atmospheric pollution as a result of coal  fired power used by the City of Johannesburg 

Pollutant 
Emissions per GWh of 

electricity sent out 

Emissions as a result of 

electricity used in the City of 

Johannesburg for 2007 

Relative particulate 

emissions (PM10)18 
0.20 tonnes 3 013 tonnnes 

Sulphur dioxide emissions 9.77 tonnnes 147 242 tonnnes 

 
 

1.2.3.2 Climate Change – A Global Footprint 

Greenhouse gas emissions associated with fossil fuel generated electricity consumed within the City of 

Johannesburg contributes to global climate change. Global climate change is predicted to have different 

impacts in different geographic areas in the world. These include an increase in frequency and severity of 

extreme weather conditions, an increase in wild fires, melting of permanent ice and a rise in sea level. It is 

expected that impacts in the City of Johannesburg will include less rainfall and exacerbation of stress on 

water resources19.  

 

Emissions of carbon dioxide equivalents20 generated from Eskom coal fired power stations during 2007 

are presented in Table 2. Note that it is assumed that emissions from Kelvin Power station are similar. 

 

Table 2:  Carbon dioxide equivalent emissions assoc iated with fossil fuel generated electricity, 
used by the City of Johannesburg in 2007 

Pollutant 

Total carbon dioxide equivalent 

emissions due to total Eskom 

electricity generation in 2007 

 

Carbon dioxide equivalent 

emissions as a result of 

electricity used in the City of 

Johannesburg 

Carbon dioxide 

equivalent  
209.7 million metric tonnes 16.5 million metric tonnes 

                                                      
 
 
 
 
 
 
 
 
16 This figure excludes 12% of total electricity ge nerated from nuclear and hydro electricity. 

17 Calculated from figures reported in Eskom Annual  Report, 2007. 

18 Dust particles with a size of 10 micron 

19 Climate Change 2007; Synthesis Report, An assess ment of the Intergovernmental Panel on Climate Chan ge; UNEP 

http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar 4_syr.pdf 

20 The global warming potential of different greenh ouse gasses is calculated and presented in one unit , namely carbon dioxide equivalents. The global 

warming potential of greenhouse gasses, such as met hane and nitrous oxide, can therefore be presented in this unit. 
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emissions 

 

Calculated on City of Johannesburg use of approximately 7.14% fossil fuel generated electricity from 

Eskom. Note that nitrous oxide emissions, which is also a green house gas, has been included as carbon 

dioxide equivalents. 

 

1 .2 .4  Responses 

The City of Johannesburg has commissioned a number of desktop studies to develop policies and 

support energy initiatives. In addition, the City of Johannesburg and City Power are driving a number of 

projects, aimed at: 

�  Increasing use of renewable energy (reducing use of fossil fuel generated electricity),  

�  more efficient use of electricity and  

�  moving the demand for electricity to off-peak periods. 

A number of projects are also aimed at generation of electricity within the City of Johannesburg. Table 3 

provides a list of some projects and initiatives. 

 

Table 3:  Energy project and initiatives of the Cit y of Johannesburg and City Power 

Project / Initiative / Plan 
Expected 

reduction/replacement 
Comments 

Increase use of renewable energy (Reduction of use of fossil fuel generated electricity) 

Large-scale roll-out of solar 

water heaters 

Approximately 30 MW 

replaced 

Installation is planned to take place 

during the next five years. The project 

is implemented in collaboration with 

Eskom. 

Use of solar power for 

traffic lights and public 

lighting 

Up to 100 MW can be 

replaced within 12 

months 

Replacement conventional supply 

with solar power 

Estimated increase in use 

of renewable energy 
130 MW  

Increase electricity efficiency 

Supply of Compact 

Flourescent Light (CFL) 

bulbs 

Up to 45 MW can be 

saved 

 

Supply 300 000 households with 

energy efficient light bulbs over 6 

months 

Energy Efficiency Building 

Retrofit Programme 

5 000 to 7 000 MWh per 

annum, corresponding 

to 0.6 MW to 0.8 MW 

The City of Johannesburg is a 

signatory to the Large Cities Climate 

Leadership Group Memorandum of 

Agreement. Retrofitting of buildings in 

order to reduce greenhouse gas 

emissions is possible through the 

Clinton Climate Change Initiative 

Energy Efficiency Building Retrofit 

Programme. Initially, 12 Council 

buildings will be retrofitted under this 

programme. 

Estimated saving through 

more efficient use of 
45.6 MW to 45.8 MW  
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Project / Initiative / Plan 
Expected 

reduction/replacement 
Comments 

electricity 

 

Desktop studies commissioned include: 

�  Policy guidelines and benchmark criteria for the promotion of energy efficiency in land use 

development applications, development planning and urban management 

�  Development of Guidelines for the design and construction of energy- efficient buildings 

�  Compilation of the first State of Energy Report for the City of Johannesburg 

 

1.3 Sub Theme:  Supply Efficiency and Reliability 

 

In the wake of the current electricity generation crisis that faces the City of Johannesburg in 2008, the 

efficient and reliable supply of electricity is a key concern. The reliable and efficient supply of power is 

vitally important for the normal functioning and growth of the City and the country as a whole. The 

electricity and gas distribution networks will be discussed in this regard, and the impacts of these on the 

environment. The current state of energy supply will be discussed, and importantly, the initiatives planned 

to address the current energy supply debate will be outlined.  

1 .3 .1  Drivers and Pressures 

New developments within the City of Johannesburg drive the increased demand for electricity. New 

residential developments mean a larger population living within the City who require electricity. These 

developments include township developments, or the growth in the population within the townships, as 

well as other developments such as new business areas/parks and other similar commercial growth. The 

applications of this for City of Johannesburg as well as City Power are twofold. Firstly, the electricity 

distribution network needs to be expanded to service these new developments, and secondly, there 

needs to be sufficient power available to provide for these areas.  

 

Figure 4 presents the state of the network capacities in the City Power managed areas. The state of the 

capacities in different sub-station zones is determined through readings during the summer and winter, 

which are combined to establish the difference between ideal capacity and exceedance of ideal capacity. 

It is evident from Figure 4 that there are a number of so-called network hotspots at sub-station zones in 

the north and east of the City of Johannesburg. A number of projects are underway to address the 

capacity of the network. A significant component of the pressure on network capacity is a result of the 

number of applications for development in the northern and eastern parts of the City of Johannesburg. 

Expansion of the distribution network is influenced by criteria such as specific initiatives, such as 2010 

Soccer World Cup events and location of informal settlements and supply of a basic amount of electricity. 

 

1 .3 .2  State 

 

1 .3 .3  The Electricity Distribution Network 

Electricity to consumers in Johannesburg is distributed through 12 500 distribution transformers over an 

area of 815 km2. Eskom manages the distribution of electricity in the areas indicated in light blue in Figure 
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5, while City Power manages the remainder. Figure 6 presents the state of the network capacities in the 

City Power managed areas.  

 

The state of the capacities in different sub-station zones is determined through readings during the 

summer and winter, which are combined to establish the difference between ideal capacity and 

exceedance of ideal capacity. It is evident from Figure 4 that there are a number of so-called network 

hotspots at sub-station zones in the north and east of the City of Johannesburg. A number of projects are 

underway to address the capacity of the network. A significant component of the pressure on network 

capacity is a result of the number of applications for development in the northern and eastern parts of the 

City of Johannesburg. Expansion of the distribution network is influenced by criteria such as specific 

initiatives, such as 2010 Soccer World Cup events and location of informal settlements and supply of a 

basic amount of electricity. 

 

1.3.3.1 The gas distribution Network 

Egoli Gas is responsible for the maintenance and operation of the gas pipeline network of approximately 

1 200 kilometers in Johannesburg. Household use of gas as energy source has decreased slightly from 

2001 to 200721. Gas as energy sources for heating purposes decreased from 1.6% of households to 

1.2%, while gas use for cooking purposes decreased from 1.9% to 1.1% of households. 

 

1.3.3.2 Energy Generation 

The only operating electricity generator close to the City of Johannesburg is the Kelvin Power Station, 

with a generating capacity of 600MW. The station was built in the 1960’s in the east of Johannesburg and 

is the first substantial independent power producer in South Africa. Kelvin Power Station supplies 

approximately 17% of the electricity demand in Johannesburg. Note that 88% of electricity supplied by 

Eskom is generated from fossil fuel, while all electricity supplied by Kelvin power station is generated from 

fossil fuel. 

 

The inland location, far from significant rivers, of the City of Johannesburg implies no potential for 

generation of electricity from hydro electricity schemes and also no potential for generation of wind 

energy. 

 

1.3.3.3 Impacts  

In the normal operation and management of energy supply networks, inevitably there are some losses of 

electricity that occur during these processes. Technical electricity losses occur when energy is transferred 

across the electricity distribution network and includes transformation of electricity into heat and noise. 

Unaccounted electricity is units of electricity that are delivered and used by consumers, but that are not 
                                                      
 
 
 
 
 
 
 
 
21 Statistics South Africa Household Survey 2007. 
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recorded as sales. The difference between electricity sold and purchased reflects electricity losses and 

unaccounted electricity (refer to Figure 7). 

 

Eskom sales figures include 502 GWh of losses and unaccounted electricity, which amounts to 17.5% of 

sales (refer to Figure 7). City Power losses amount to 12.12% of sales (~1 480 GWh) and consists of 9% 

due to technical losses and 3.12% (~ 466 GWh) due to theft. During 2006/07 City Power found over 3 

927 people that were illegally connected to the electricity network22. Losses and unaccounted electricity of 

17.5% is a fairly significant amount, at almost one fifth of the total sales during the period. Distribution 

losses recorded for different distribution companies in the United Kingdom varied, for example, between 

5.4% and 9.1% in 2000/0123. 
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Figure 7:  Power supplied by Eskom to City of Johan nesburg (2007), with losses and unaccounted 
electricity indicated for the residential and non-r esidential sectors. 

 

The electricity generation capacity crisis during the first quarter of 2008 focused attention on a number of 

areas where electricity can be saved, used more effectively or at different times of the day. Supply 

efficiency, which includes the impact of technical losses, as well as electricity theft and non-payment in 

South Africa is also investigated as part of the drive to reduce load shedding. From an environmental 

perspective, electricity losses imply air pollution, water use and contribution to greenhouse gasses, 

without any economic or social benefit derived from the coal resource that has been used. It amounts to a 

waste of resources and pollution on a large scale. 

                                                      
 
 
 
 
 
 
 
 
22 City Power Annual Report 2006/07 
23 Electricity distribution losses, Office of Gas and Electricity markets, UK, 2005 

http://www.ofgem.gov.uk/Networks/ElecDist/Policy/DistChrgs/Documents1/1362-03distlosses.pdf 
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The combined figures supplied by Eskom and City Power indicate a total loss of 1 982 GWh24 in the City 

of Johannesburg. The average annual demand corresponding to electricity losses is 226 MW25. 

Employment of a load factor of 0.4 for urban residential users26, the peak demand corresponding to an 

average demand of 211 MW is calculated as 565 MW. It is interesting to note that that the generation 

capacity of the Kelvin Power Station is 600 MW, which implies that electricity losses are equal to 94% of 

generation capacity of Kelvin Power Station. It must however be kept in mind that technical losses will 

always account for some electricity loss during distribution. 

 

1 .3 .4  Responses 

In response to the pressures and impacts discussed above, City of Johannesburg is currently 

implementing numerous projects to decrease the pressure that is experienced by the electricity supply 

network. The hotspots indicated in Figure 4 show where the pressure is at its greatest within City of 

Johannesburg. Initiatives include both a demand-side management project, and electricity generation 

projects (including an up-grade of the Kelvin Power Station), as listed in Table 4 

 

Table 4: Energy projects and initiatives of the Cit y of Johannesburg and City Power 

Project / Initiative / Plan 
Expected 

reduction/replacement 
Comments 

Demand side management (moving demand for electricity to off-peak periods) 

Installation of geyser ripple 

controls 

Enables City Power to 

control an additional 

150 MW (to max. 300 

MW) during load 

shedding 

Continued installation of geyser 

controls. The project can be 

implemented to 200 000 households 

over 18 months. 

Generation of additional electricity 

Reinstatement of diesel/gas 

turbines 
120 MW 

Refurbishment of the John Ware, 

Durban street and Cottesloe gas 

turbine sets 

Landfill gas-to-energy 

project 

Potentially 8.7 MW from 

three landfill sites 

It is envisaged that this project will be 

registered as a Clean Development 

Mechanism (CDM) project in terms of 

Article 12 of the Kyoto Protocol. CDM 

projects create credits which may be 

used for compliance to the Kyoto 

                                                      
 
 
 
 
 
 
 
 
24 Sum of Eskom loss (502 GWh) and City Power (1 480 GWh) 
25 Average demand p.a. = 1 982 000/(365x24) = 226MW 
26 Chris Yeland, The impact of electricity theft and non-payment on the generation capacity crisis in South Africa, EE Publishers, 
April 2008. 
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Project / Initiative / Plan 
Expected 

reduction/replacement 
Comments 

Protocol. 

Kelvin Power Station 

capacity upgrade 
30 MW Installation of a gas turbine 

Additional electricity 

generation 
~ 158.7 MW Total 

 

1.4  Sub Theme:  Access to Energy 

 

Under the current environment of rapid population growth, and the large and rapid expansion of informal 

settlements as well as other up-market residential developments, access to energy is an important social 

indicator within the City of Johannesburg. Requirements for power include lighting, heating and cooking, 

and the various energy sources that are used for these requirements indicate the various levels of access 

to energy within our society. The various energy sources (particularly open fires / stoves) have numerous 

impacts on the environment and in particular on human health and climate change. Again, initiatives 

planned by City of Johannesburg are outlined, with particular emphasis on the reduction of open fires that 

are used by many households.  

 

1 .4 .1  Drivers and Pressures 

The primary driver of the use of solid fuels is poverty – people with few resources often have no other 

alternative but to use solid fuels to meet their most basic energy needs. The World Health Organisation 

(WHO) indicates that potentially up to 25% of the population of South Africa, as a whole, makes use of 

solid fuels27 for cooking or heating. The burning of solid fuels to meet household energy needs results in 

indoor air pollution and regular exposure of inhabitants to a variety of harmful pollutants. 

 

Increased prosperity is usually associated with gradual progress on the energy ladder, moving from solid 

fuels to non-solid fuels (refer to Figure 8). Solid fuels include crop waste, wood, charcoal and coal. A 

variety of these different sources of energy are often used to meet lighting, heating and cooking needs. 

 

                                                      
 
 
 
 
 
 
 
 
27 http://www.who.int/indoorair/publications/fflsection1.pdf 



 

 30 

 

Figure 8:  The Energy Ladder which links household energy and development28 

 

The WHO indicates that potentially up to 25% of the population of South Africa, as a whole, make use of 

solid fuels29 for cooking or heating. Solid fuels that are burnt on indoor stove create serious health risks, 

releasing carbon monoxide, nitrogen oxides, benzene, butadiene, formaldehyde, polyaromatic 

hydrocarbons, and others. The primary driver of this use of solid fuels is poverty – people have no other 

alternative but to use solid fuels for cooking and heating.  

 

1 .4 .2  State 

City Power has electrified over 50 000 previously disadvantaged dwellings between 2002 and 2007 within 

the City of Johannesburg30. Areas where electrification has taken place include Vlakfontein Extension, 

Alexandra, Golden Triangle and Tshepisong East. Almost 28 000 stands are included in current 

electrification projects. 

 

Use of electricity for lighting has increased by 4.5% from 2001 to 2007, while use of candles has 

decreased31. The use in solid fuels for heating and cooking has decreased by 4.3% and 0.9% 

respectively from 2001 to 2007 (Refer to Figure 9). A total of 99.6% of households use non-solid fuels for 

cooking.  

 

                                                      
 
 
 
 
 
 
 
 
28 World Health Organisation Publications – Fuel for Life: Household energy and health, 

http://www.who.int/indoorair/publications/fflsection1.pdf 
29 http://www.who.int/indoorair/publications/fflsection1.pdf 
30 City Power, 2008. 
31 Statistics SA, Household Survey, 2008 
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It must however be noted that these figures do not take residents without legal residence into account. It 

is expected that this number may be high, as South Africa and the City of Johannesburg are the 

destination of choice for many people as a result of the strong South African economy, possibilities to find 

employment and unstable conditions in home countries32. People without legal residence often stay in 

informal settlements where use of solid fuel is the only source of household energy. It is therefore 

expected that use of solid fuel as household energy is higher than indicated by available data. 
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Figure 9: Changes in use of solid fuel for heating and cooking in the City of Johannesburg 
between 2001 and 200733 

 

1 .4 .3  Impacts  

Use of solid fuel sources indoors is associated with release of carbon monoxide, nitrogen oxides, 

benzene, butadiene, formaldehyde, polyaromatic hydrocarbons and others. Levels of these air pollutants 

are often orders of magnitude above ambient air quality standards. Use of coal for indoor cooking has 

been shown to result in 24-hour levels of particulates (PM10) ranging between 300 and 3 000 microgram 

per cubic metre (� g/m3)34. Peak concentration during cooking with solid fuels may reach 10 000 � g/m3. In 

comparison, the proposed South African 24-hour ambient limit concentration of particulates is 75 � g/m3. 

The WHO has reviewed numerous studies on exposure to high levels of indoor air pollution and 

concluded that there is strong evidence for an increase in a number of diseases due to this type of 

exposure. These are: 

                                                      
 
 
 
 
 
 
 
 
32 International Herald Tribune, Attacks on Foreigners dent South Africa’s image, 12 May 2008 
33 Statistics South Africa Household Survey 2007 
34 World Health Organisation Publications – Fuel for Life: Household energy and health, 

http://www.who.int/indoorair/publications/fflsection1.pdf 
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�  Acute infections of lower respiratory tract infection in children from birth to four years old, 

�  Lung cancer in woman aged 30 years and older and 

�  Chronic bronchitis and emphysema in woman aged 30 years and older. 

 

Apart from indoor air pollution, the ambient levels of atmospheric pollutants which include particulates, 

sulphur dioxide and volatile organic compounds, are also elevated at ground level in areas where solid 

fuel is used as household energy source. 

 

1 .4 .4  Responses 

One of City Power’s strategic objectives is to gain an improved understanding of the consumption needs 

and behaviour of electricity users, with a specific focus on poor and vulnerable groups35. During the 

2006/07 financial year approximately 7.5% of the City Power budget was spent on capital projects for 

electrification.  

 

1.5 Recommendations 

 
The following recommendations are provided within the context of the analysis: 

 

�  It is crucial that the City of Johannesburg formulate an energy strategy and an integrated energy 

plan, taking results from desktop studies already initiated, into account. Targets and objectives for 

different category projects and initiatives should be formulated (e.g. targets for use of renewable 

energy, savings from increased electricity efficiency, etc). It would be beneficial to include 

international benchmarking in formulation of objectives and targets. 

�   

�  The Energy and Demand side management section of this report focus on electricity, but the 

section should be expanded to include other forms of energy (petrol, diesel, etc) used within the 

City of Johannesburg. This information should be forthcoming in the City of Johannesburg - State 

of Energy Report. 

�   

�  Given the generation capacity crisis during the first months of 2008, it is recommended that 

electricity savings be implemented. These include reduction of losses, increasing budgets and 

more assertive implementation. Reduction of electricity losses contributes to reduction of pollution 

associated with electricity generation. 

�   

�  Compact fluorescent light bulbs contain mercury, which is a toxic compound. It is recommended 

that disposal plans and mechanisms be pro-actively implemented in conjunction with the 

installation programme. The public should also be sensitized to health risks, caused by 

                                                      
 
 
 
 
 
 
 
 
35 City Power Annual Report 2006/07 
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volitalisation of mercury, when bulbs break. It is recommended that progress be tracked with 

proposed indicators in Table 5. 

1.6 Indicators 

Table 5:  Indicators that reflect the regional foot print of fossil fuel generated electricity used in the 
City of Johannesburg. 

SUB THEME AND 

ISSUE 

DPSIR 

framework 
INDICATOR 

POPULATED 

INDICATOR 

Metric tonnes of sulphur 

dioxide emissions per capita 

as a result of use of fossil fuel 

generated electricity 

37.9 kg/capita1 for 2007 Sub theme: Energy use – 

regional footprint 

Issue: 

Air quality (human health 

and vegetation) 

State 
Metric tonnes of fine dust per 

capita as a result of use of 

fossil fuel generated 

electricity 

0.8 kg/capita1 for 2007 

Carbon dioxide equivalent 

emissions from electricity use 

(fossil fuel electricity 

generated) 

16.5 metric tonnes in 

2007 

Sub Theme: Energy use 

– global footprint 

Issue: 

Climate change 

(atmosphere) 

State 

Carbon dioxide equivalent 

emissions from fossil fuel 

electricity use per capita 

4.2 metric tonnes/capita 

Sub Theme: 

Energy Efficiency 

Issue: 

Increase in energy 

efficiency 

Response Saving MW per annum 

To be populated after 

development of energy 

objectives and targets by 

the City of Johannesburg 

Sub theme: 

Use of renewable energy 

Issue: 

Non-fossil fuel share in 

energy and electricity 

 
% of electricity generated 

from non-fossil fuel 
12%2 

City Power electricity losses 

as % of sales 
12.12% 

Sub Theme: 

Energy efficiency 

Issue: 

Supply efficiency 

(electricity losses) 

Impacts 
Eskom electricity losses as % 

of sales 
17.5% 

Sub Theme: Access to 

energy 

Issue: 

Access to electricity 

State 

Percentage of households 

using solid fuels as source of 

energy for heating 

Populated indicator 

2001:   8.1% 

2007:   3.8% 

Note that figures do not reflect residents without legal residence. 

Note that the figure reflects Eskom electricity generation from nuclear and hydro-electrical schemes. 
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1.7 Linkages to other Themes 

�  Socio-economic  

o Energy/electricity use per capita links to demographics, population density and socio-

economic status. 

o Electricity tariffs will influence demand. 

o Cost of fossil fuel generated electricity will influence economic viability of electricity 

generation from landfill gas, as well as an increase of non-fossil fuel energy in the mix. 

�  Climate change vulnerability 

o GHG emissions and contribution to climate change. Potential to generate electricity from 

landfill gas. 

o Infrastructure development 

o Technical losses impacting on electricity supply and maintenance of sub-stations and 

distribution network 

�  Waste management  

o Solid waste generation associated with electricity demand.  

o Theft of cables and sale to recycling facilities. 

�  Air quality management 

o Tons of sulphur dioxide generated (outside geographical borders of City of Joburg, but 

long range transport may contribute to poor air quality) 

o Pollution from household coal and wood burning. 

�  Archaeological, heritage 

o Impacts of acid rain. It is however unlikely at current levels. 

�  Surface water  

o Water use per capita for electricity generation to supply City of Joburg 

 

1.8 Key Environmental Issues  

 

1 .8 .1  Demand side management and the use of alternative fuel sources (particularly solar energy) 

Constraints  
�  Currently the City of Johannesburg, together with the entire country, faces an electricity 

generation crisis (first quarter of 2008).  

�  The limited capacity of City Power and Eskom to supply electricity. 

�  Electricity distribution networks need to be expanded, particularly into informal settlements. 

 

Opportunities  
�  Solar energy is likely to be the most feasible option as an alternative energy source. 

�  An increase in alternative energy sources will relieve the current pressure faced by the electricity 

supply network, as well as environmental impacts associated with fossil fuel generated electricity.  

�  An energy strategy and integrated energy plan should be developed by City of Johannesburg. 

 

1 .8 .2  Air Quality Impacts 

Constraints   
�  The reliance of many households on solid fuels for cooking / heating / lighting (negative health 

and environmental impacts).  
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�  Many people are not able to afford electricity, a situation which may be exacerbated by the 

pending energy price increases (mid-2008).  

�  GHG emissions contribute to the effects of global warming 

 

Opportunities  
�  Alternative energy sources (such as solar) will result in cleaner air and reduction in potential 

health impacts. 

�  Reduction of electricity losses contributes to reduction of pollution associated with fossil fuel-

based electricity generation. 

�  Alternative energy sources will reduce GHG emissions and thus reduce the impacts on global 

warming over the longer term. 

 

1 .8 .3  Losses of Electricity 

Constraints   
�  Difficult to define exactly where losses are occurring. 

�  Natural losses do occur, but these should be minimized. 

 

Opportunities  
�  Accounting for and reduction of losses will result in more power being available or paid for and 

will reduce the current pressure on the electricity supply network.  

�  If all electricity that is used is paid for by the users, more funds will be available for further 

development and maintenance of the electricity network.  
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2 SOCIO-ECONOMIC ENVIRONMENT WITH COGNISANCE OF 
INFRASTRUCTURE ISSUES 

2.1 Introduction to the Theme 

2.1 .1  Background 

The City of Johannesburg has identified twelve sector areas, each with a vision element. These vision 

elements have been consolidated in a vision statement for the city, which reads as follows: 

 

In the future, Johannesburg will continue to lead as South Africa’s primary business city, a dynamic 

centre of production, innovation, trade, finance and services. This will be a city of opportunity, where the 

benefits of balanced economic growth will be shared in a way that enables all residents to gain access to 

the ladder of prosperity, and where the poor, vulnerable and excluded will be supported out of poverty to 

realise upward social mobility. The result will be a more equitable and spatially integrated city, very 

different from the divided city of the past. In this world-class African city for all, everyone will be able to 

enjoy decent accommodation, excellent services, the highest standards of health and safety, access to 

participatory governance, and quality community life in sustainable neighbourhoods and vibrant urban 

spaces. 

- Johannesburg Growth and Development Strategy (2006) 

 

In keeping with the COJ’s (City of Johannesburg Metropolitan Municipality referred to City Of 

Johannesburg in this document) 2030 vision for the City of Johannesburg, economic growth and 

improved levels of production and consumption should be socially, economically and environmentally 

sustainable. This in turn will require integrated management of the natural environment, the built 

environment and the human environment. In terms of these three environments the preferred state is as 

follows36: 

 

�  Natural environment: the remaining biodiversity, ecosystems and natural open spaces should be 

conserved and scarce natural resources should be used efficiently.  

�  Built environment: the cultural and historical heritage of the area should be conserved, and 

buildings and open spaces should be aesthetically pleasing and designed in such a way that it 

supports ecological principles.  

�  Human environment: the environment in which people work, relax and interact should be safe 

and healthy, the air and water should be clean and noise should not be invasive. The 

environment should also provide sufficient opportunities for leisure and should promote individual 

and community well-being. 

 

An assessment of the current State of the Environment of the City of Johannesburg will give an indication 

of the extent to which the vision and preferred state of the environment are fulfilled. The way in which 

                                                      
 
 
 
 
 
 
 
 
36 CITY OF JOBURG State of the Environment, 2003. 
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people live and work in the city environment plays an important role in the state of the environment. This 

chapter focuses on the socio-economic and socio-demographic situation of the people living in the city.  

 

2 .1 .2   The regional context of the City of Johannesburg 

This section gives a broad overview of the regional context in which Johannesburg (City of Joburg) is 

located to place the city within the broader context within which it functions. The City of Joburg forms part 

of the Gauteng Province, which is generally perceived as the ‘economic hub’ of South Africa. According to 

the Gauteng Provincial Growth and Development Strategy (GPGDS, 2005), the Gauteng Province 

accounts for 33% of South Africa’s Gross Domestic Product (GDP) and is the largest sub-national 

 

African economy. Gauteng is also responsible for 49.6% of all employee remuneration in the country and 

52% of all turn-over of institutions. However, the GPGDS (2005) states that there is an ever-increasing 

divide between the rich and poor in the Province, and this divide is not decreasing. The opportunities 

created to engage meaningfully in economic activities and growth of the Province, have largely benefited 

those sectors of the society that are generally financially secure and stable and who have the necessary 

skills, means and resources to participate in the economy. There are still high levels of unemployment 

and the resultant high levels of poverty evident in the Province37. 

 

The Gauteng Province (GP) covers an area of approximately 16 927km2, and is the smallest province in 

South Africa. The City of Johannesburg accounts for only approximately 9.7% of the total land surface of 

the GP. The province consists of three (3) District Municipalities and three (3) Metropolitan Municipalities. 

The District Municipalities are Metsweding, West Rand and Sedibeng, and the Metropolitan Municipalities 

are City of Tshwane and Johannesburg and Ekurhuleni Municipality Metropolitan. Figure 11 below gives 

an indication of the location of the City of Johannesburg in relation to Gauteng and the region as a whole. 

 

                                                      
 
 
 
 
 
 
 
 
37 Gauteng Provincial Government, http://www.gpg.go v.za/docs/misc/gds/chap2.pdf. 
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Figure 10:  Johannesburg within a regional context.  Source: Municipal Demarcation Board 

 

Despite the fact that the GP covers such a small area, census 2001 indicated that the GP had an 

estimated total population of 9 178 873 people. The population has grown steadily at a rate of 

approximately 13.9% between 2001 and 2007 to approximately 10 451 713 people38. This means that the 

population density within the GP has increased from 542.3 people per km2 in 2001 to 617.5 people per 

km2 in 2007, which represents an average growth of 12.5 people per km2 per annum. Of all the provinces 

Gauteng has a significantly higher population growth rate compared to the overall South African growth 

rate, which slowed down to 6.4% since 200139.  

 

The Gauteng province as a whole has experienced a steady increase in the delivery of municipal services 

between the years 2001 to 2007. The number of households that make use of electricity for cooking, 

heating and lighting increase on average between 3-6%, so that by far the majority of households in 

Gauteng make use of electricity as their primary source of energy. In terms of other municipal services, 

such as refuse removal, sanitation, and water services, again the majority of households in Gauteng 
                                                      
 
 
 
 
 
 
 
 
38 Census 2001 and Community Survey 2007, StatsSA. 

39 Community Survey 2007, StatsSA.  
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enjoy such services that are on par or above the minimum RDP standard. The socio-economic 

environment within the City of Johannesburg is considered within the context of the Gauteng Province in 

the following sections. 

 

2 .1 .3  Introduction to the sub themes 

This chapter discusses the SoE of the City of Johannesburg in the context of its socio-economic and 

socio-demographic profiles, and includes an analysis of the drivers, pressures, state, impacts and 

responses (according to the DPSIR model) of a number of related sub-themes, which are all discussed 

below.  
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Table 6:  Comparative overview between 2001 and 200 7 in relation to the province. Source: Census 2001 and Community Survey 2007, StatsSA. 

GAUTENG CITY OF JOHANNESBURG Area 
2001 2007 Percentage 

Growth 
Average 
Growth 

2001 2007 Percentage 
Growth 

Average 
Growth  

Area size (km2) 16 927.1 
(1.4% of South Africa)  

  1 645.0 
(9.7% of Gauteng)  

  

Total population 9 178 873 
(19.4% of SA) 

10 451 713 
(21.5% of 
SA) 

13.9% 212 140 
people p.a. 

3 225 301 
(35.1% of GP) 

3 888 180 
(37.2% of 
GP) 

20.5% 110 480 
people p.a. 

Population density 
(people per km2) 

542.3 617.5 13.9% 12.5 people 
per km2 p.a. 

1 960.7 2 363.6 20.5% 67.2 people 
per km2 p.a. 

Total households 2 735 168 
(24.4% of SA) 

3 175 579 
(25.4% of 
SA) 

16.1% 73 402 
households 
p.a. 

1 006 742 
(36.8% of GP) 

1 165 014 
(36.7% of 
GP) 

15.7% 26 379 
households 
p.a. 

Avg. persons per 
household 

3.6 3.3 - 8.3% - 0.05 3.2 3.3 3.1% 0.02 

Population Groups Black African  
(74.6%) 
Coloured  
(3.8%) 
Indian/Asian  
(2.5%) 
White  
(19.9%) 

Black African  
(75.2%)  
Coloured  
(3.7%) 
Indian/Asian  
(2.7%) 
White  
(18.4%) 

Black 
African  
(0.6%) 
Coloured  
(- 0.1%) 
Indian/Asian  
(0.2%) 
White  
(- 1.5%) 

Black 
African  
12 580 
persons p.a. 
Coloured 
- 650 
persons p.a.  
Indian/Asian  
141 persons 
p.a. 
White 
- 8 015 
persons p.a. 

Black African  
(73.5%) 
Coloured  
(6.4%) 
Indian/Asian  
(4.2%) 
White  
(16.0%)  

Black African  
(74.8%) 
Coloured  
(5.9%) 
Indian/Asian  
(4.3%) 
White  
(15.0%) 

Black African  
(1.3%) 
Coloured  
(- 0.5%) 
Indian/Asian  
(0.1%) 
White  
(- 1.0%) 

Black African 
89 697 
persons p.a. 
Coloured 
- 3 831 
persons p.a. 
Indian/Asian 
5 506 
persons p.a. 
White  
- 11 446 
persons p.a. 

Gender Male  
(50.1%)  
Female (49.9%) 

Male  
(50.3%) 
Female  
(49.7%) 

0.4% 
increase in 
males 
- 0.4% 
decrease in 
females 

 Male  
(50.0%) 
Female  
(50.0%) 

Male  
(49.6%) 
Female  
(50.4%) 

- 0.4% 
decrease in 
males 
0.4% 
increase in 
females 

 

Age Group Working age  
(72.1%) 

Working age  
(70.0%) 

-2.1%  Working age  
(73.2%) 

Working age  
(70.4%) 

- 2.8%  
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2.2 Sub Theme: Population Growth 

 

The population demographics of the City of Johannesburg is presented within the context and 

relative to the Province of Gauteng in Table 6 and discussed in the following sections. 

 

2 .2 .1  Drivers and Pressures 

A pressure on the environment would be continued population growth, whether the growth is 

natural, as a result of migration or as a result of urban sprawl. Migration is one the key factors 

that exerts pressures at Metropolitan level (including on service delivery and state of the 

social / physical environment). In-migration into Gauteng, has resulted in a huge increase in 

population, estimated at 8.8 million people in 2006. More striking are the figures which show 

that the number of foreigners in SA stood over 85 000 per month in 2006, compared to 65 

000 in 2005 and 44 000 in 200640 respectively. As a highly urbanised province, Gauteng is 

subject to significant pressures emanating from this in-migration.  

 

Migration from rural to urban areas is driven by the belief that the city (and City of Joburg in 

particular) is a centre of employment, social interaction, education and prosperity. The 

anonymity that a large city such as Johannesburg offers also facilitates people’s escape from 

discrimination and exploitation that is often experienced in smaller rural towns. Some of these 

push-and-pull factors are illustrated below, where a push factor is commonly described as 

those factors that drive people out of the rural areas and a pull factor relates to the factors 

that entice people to move to the city. 

 
Push Factors 

(Negative Drivers) 
 

Pull Factors 

(Positive Drivers)  

Rural poverty: Economic activities 

(e.g. agriculture) provide declining 

cash in hand. 

    Industrialisation: City of 

Johannesburg is an industrialised city 

with diverse opportunities to earn a 

living.  

Discrimination/Exploitation: Caused by 

small communities where everyone 

knows everyone else’s business. 

   Anonymity: With a population of 

close on 3.9 million, City of 

Johannesburg offers the “just another 

face in the crowd” effect. 

Weather factors: Erosion and flooding.      Safer environment: City of 

Johannesburg’s is relatively free from 

natural disasters.  

                                                      
 
 
 
 
 
 
 
 
40 Schussler, 2006. 
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Push Factors 

(Negative Drivers) 
 

Pull Factors 

(Positive Drivers)  

Unemployment: Less employment 

opportunities with little diversification.  

    Employment: Perception of more job 

opportunities in City of Johannesburg 

as a result of urban development.  

Lack of Money: Lack of or less money 

in rural areas.  

    Wealth: the perception that wealth 

can be found in City of Johannesburg 

as a result of the various opportunities 

available.  

Boredom: Lack of large social 

structures, recreation.  

    Excitement: abundance of social and 

recreational activities in City of 

Johannesburg. The population size 

offers the possibility of a larger social 

network.  

Subsistence: Activities primarily aimed 

to sustain self.  

    Commercialisation: Perception that 

person would be able to sustain self in 

City of Johannesburg and have money 

left to send home or spend on other 

commodities other than subsistence.  

Municipal services: These services 

are either lacking or not readily 

available in rural areas.  

    Municipal services: These services 

are readily available in City of 

Johannesburg and delivered with 

efficiency. 

Insufficient public services: Long 

distances to services such as schools, 

clinics, hospitals, police stations, etc.  

    Sufficient public services: Short 

distances to these services, located 

close or within settlements within City 

of Johannesburg.  

 

Once in the City, women might revert to risky behaviour to supplement their income. This 

might lead to the contraction of Sexually Transmitted Infections, and pregnancies. A study 

have shown that a good number of men in developing countries approve family planning41., 

but some gender studies show that the majority of South African men believe that their 

manhood and dominance are linked to their sexual relations, and that wearing a condom 

detracts from their manhood42. These attitudes drive population growth.  

 

 

 

                                                      
 
 
 
 
 
 
 
 
41 R.J.I. Leke (Undated). 

42 http://news.bbc.co.uk/2/hi/africa/3268567.stm.  
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2 .2 .2  State 

 

2.2.2.1 Population size and growth 

The City of Joburg occupies 9.7% of the total land surface of Gauteng. More than two thirds 

of the total population of Gauteng resides in Johannesburg (35.1% in 2001, increasing to 

37.2% in 2007). The City of Joburg also accounts for a third of all the households in Gauteng 

(36.8% in 2001 and 36.7% in 2007).  

 

In 2007, the City of Joburg was home to close on 3.9 million people. When compared to 2001, 

this translates to an average population growth rate of approximately 20.5%. The city’s 

population is therefore expanding at an average rate of 110 480 people per annum. The 

population density is high at approximately 2 363.6 persons per km2. However, it should be 

noted that known high density areas such as Alexandra and Soweto might skew this data, 

whereas previously known ‘white areas’ are known to have lower population densities. 

 

It is difficult to determine the extent of the expected population growth rate over the next 

couple of years, as population growth models differ. This is evident in, for example, the 

Integrated Development Plan for 2001/02 where it was predicted that the population would 

increase to approximately 3.1 million people by mid 2010 – in reality the population already 

reached and exceeded that projection in 2007 when the population was estimated at 3.9 

million. Any population projections should therefore be read with caution in as far as it 

concerns planning processes, as it is not possible to accurately predict population growth 

based on one model. This point is further illustrated when one considers the various 

population growth models. Modelling based on projections from census data alone place the 

annual growth rate of the city at between 3-4%, which means that the city’s population will 

reach the 4.6 million mark in 2010. The National Health Review43 estimated the population 

growth at around 3.17%, resulting in a total population of about 4.3 million in 2010 (which is 

approximately 300 000 less people as was predicted with the census model). 

 

Most of these models did not take into account the effect of HIV/AIDS on a population and/or 

the impact that Anti-Retroviral Therapy (ART) would have on curbing these effects. One such 

model that did take HIV/AIDS and ART into account is the Actuarial Society of South Africa 

modelling and its findings suggested that the population in Johannesburg would stabilise over 

the next couple of years and then start to decline by 2015. 

 

The number of households (where a household is defined as a person or group of persons 

residing in a dwelling) within the city’s borders have also increased at a rate of approximately 

                                                      
 
 
 
 
 
 
 
 
43 http://www.hst.org.za/publications/item.php?item_i d=697 
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15.7% from approximately 1 million households in 2001 to close on 1.2 million households in 

2007. The average number of persons per household stands at 3.3, which is more or less the 

same as it was in 2001 when the average number of persons per household was 3.2. The 

average increase in the number of households is 26 379 households per annum. In this 

regard.  

 

2.2.2.2 Migration 

According to the South African Institute of Race Relations44, there are approximately 3-5 

million illegal immigrants/refugees currently in South Africa, which is equal to the entire white 

population in the country. Due to the fact that these persons do not have official travel 

documentation and have entered the country illegally, it is near impossible to determine 

where they are located. It would, however, be safe to assume that at least a significant part of 

this immigrant community have settled in the City of Johannesburg. One such stop is Hillbrow 

- over half its inhabitants are believed to be refugees, whether legal or illegal. 

 

The result is a highly transient, fragmented, poverty-stricken population, speaking a multitude 

of languages with many sex workers and high levels of drug use and crime. Social and 

physical ills caused by poverty and overcrowding, including Sexually Transmitted Infections 

and tuberculosis, are rife and healthcare workers claim that about 30 percent of the adult 

population is HIV positive. 

 

The City Development Plan of 2001/02 projected the following movement patterns within the 

city itself between the years 2005 and 2010: 

 

�  Out-migration from traditional township areas such as Diepkloof, Soweto and Orange 

Farm, but only to such an extent that the projected populations in these areas are 

expected to remain fairly constant between 2005 and 2010;  

�  In-migration to the Roodepoort area as well as the north-western parts of Randburg, 

to such an extent that the population in these areas are expected to grow rapidly 

within the space of a decade; 

�  In-migration of mostly Black Africans to the inner city and surrounding areas, together 

with a simultaneous out-migration of minority groups, notably Whites, out of these 

areas; and  

                                                      
 
 
 
 
 
 
 
 
44 South African Institute of Race Relations. 2008. “Illegal” immigrants are a permanent feature of South Africa’s population. Obtainable online: 

http://www.sairr.org.za/press-office/archive/201cillegal201d-immigrants-are-a-permanent-feature-of-south-africa2019s-population-13th-may-

2008.html 
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�  In-migration to areas such as Diepsloot, Midrand, Sandton and Alexandra by all 

population groups, except Whites, who in turn will move out of these areas. 

 

 

Figure 11:  Projected Migration Patterns 

 

2 .2 .3  Impacts  

An increase in population growth may impact on the environment due to the following 

changes in the social situation:  

 

Increase in inadequate housing: A rapid level of urbanisation is associated with the prolific 

growth of informal settlements because of the city’s incapacity to provide housing and 

municipal services at the same pace. Informal settlements are often the epitome of social 

exclusion and extreme poverty – locations are often unsafe with no access to social 

amenities, lack of basic services and subject to environmental degradation. The visible 

difference between informal settlements and surrounding areas creates social tensions and 

motivates crime45. 

 

                                                      
 
 
 
 
 
 
 
 
45 http://www.sacities.net/2004/UrbanRenewalPart2.pdf,  page 30. 
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Increase in poor socio-economic conditions: Another consequence of rapid urbanisation is a 

situation where over-urbanisation occurs, i.e. the city becomes too big resulting in the fact that 

the skills supply and demand is not aligned. This in turn has an impact on available job 

opportunities, giving raise to an increase in the unemployment rate. Unemployment and the 

lack of a supportive social network are associated with poverty. It results in a general 

decrease in the individuals’ and/or households’ socio-economic conditions, and an increase in 

informal settlements46.  

 

Increase in resource use and pollution: More people consume more resources. Additional 

water and land is required, with accompanying increases in waste. An increase in private 

vehicles leads to higher levels of air pollution and the resultant impact on air quality.  

 

Increase in demand for services, such as adequate water and sanitation: Increasing 

residential developments to accommodate an ever growing population taxes municipal 

services, notably the sewerage system. Where such a system is overburdened, leakage 

occurs, which in turn leads to health impacts as people come in contact with leaked 

sewerage. 

 

Also, considering the possibility of an increase in poor socio-economic conditions coupled 

with the fact that the city is unable to keep up with the increasing demand on housing and 

services, a situation arises where people are forced to rely on natural resources such as 

wood, rivers and streams for their basic needs. This leads to a decrease in trees used for fire 

wood and an increase in downstream water pollution as up-stream communities use rivers 

and streams for personal hygiene, sanitation and other household chores (e.g. laundry). 

 

Diverse and dynamic economy: One benefit of an increasing population in the city is 

increased spending. An increase in the local economy raises productivity, which in turn 

creates job opportunities as the demand for certain services increase. Employment is viewed 

as a key driver in economic and social advancement as an income means that money is 

available to invest in upliftment commodities such as training and education47. 

 

2 .2 .4  Responses 

In response to the pressures and impacts discussed above, the City of Joburg is currently 

implementing numerous projects to decrease the pressure that is experienced as a result of 

population growth. This is discussed in the sections that follow. These projects do not address 

the management of population growth itself, e.g. the influx of illegal immigrants. 

                                                      
 
 
 
 
 
 
 
 
46 Van der Walt, 2004. 

47 Van der Walt, 2004. 
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2.3 Sub Theme:  Health  

 

Sector Vision 48:  A city with a high-quality, efficient, accessible and equitable health system 

for all, that has adequate and flexible capacity to meet the changing health challenges facing 

Johannesburg.  

 

According to the WHO, environmental health can be defined as follows: "Environmental 

health comprises of those aspects of human health, including quality of life, that are 

determined by chemical, physical, biological, social and psychosocial factors in the 

environment. It also refers to the theory and practice of assessing, correcting, controlling and 

preventing those factors in the environment that can potentially affect adversely the health of 

present and future generation". 

 

From the definition, it is evident that a number of factors play a role in the state of 

environmental health in the City of Joburg. These factors (and that have been discussed in 

other parts of this chapter and other chapters) are as follows: 

 

�  Demographic  

o Population growth and distribution; 

o Age distribution; and 

o Population growth rate.  

 

�  Socio-Economic  

o Income levels; 

o Employment; 

o Education; 

o Status of women; 

o Health care facilities; and 

o Poverty.  

 

�  Environmental 

o Air quality; 

o Water quality; 

o Noise; 

o Waste management;  

o Land pollution; and  

o Housing. 

 

                                                      
 
 
 
 
 
 
 
 
48 Adapted from City of Johannesburg Growth and Develo pment Strategy 2006  
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Health is less a “driver” of pressures on the environment than a measure of the impacts of 

those pressures. Indicators such as the incidence of disease, hospitalisation rates, and others 

are generally applied to a determination of the effects of environmental degradation on human 

health. Thus, human health can be a “final output” indicator rather than a driver of 

environmental change.  

 

It is recognised that the definition of human health and well-being is all-encompassing and 

that linkages between human health and well-being are in most instances indirect. Given that 

the City of Johannesburg has different departments with different responsibilities, this section 

will summarise selected health information. This section is therefore focussed on a few 

disease conditions with more direct linkages to the environment. 

 

2 .3 .1  Drivers and Pressures 

Poverty can be viewed as a driver behind the health status of a community. Where poverty 

exists, ill health is sure to follow as a result of the fact that poverty stricken communities are 

less likely to have access to clean water, sanitation or basic health facilities. Not only does 

this create unhealthy conditions, but due to a lack of income, people in such communities are 

also not in a position to either pay for medical services or to reach such services in the first 

place as a result of the high costs associated with transport.  

 

Poverty also indirectly exerts pressure on the health of the environment, resulting in an 

increase in inadequate housing, use of solid fuels as energy source and an increase in poor 

socio-economic conditions. Furthermore an increase in demand for infrastructure and an 

increase in a demand for adequate sanitation further exert pressure on providing adequate 

health care facilities.  

 

The interaction between human health and the biophysical environment depends on health 

determinants. Selected health determinants and exposures which may lead to disease are 

presented in Table 7. Note that the influences of lifestyle, risk taking behaviour, the social 

environment, personal and family circumstances are not considered. 

 

Table 7: Biophysical environment health determinant s and associated risks to human 
health or disease conditions 

Health determinant Exposure 

Health condition, if 

exposed to high levels of 

risk factor 

Air quality 

Energy sources – domestic fuel 

use 

Exposure to air pollution levels 

exceeding legislative 

standards.  

Increased risk of certain 

respiratory diseases 

Water supply and quality 

Sanitation and solid waste 

Exposure to pathogenic 

bacteria and viruses which are 

transmitted via the faecal-oral 

route.  

Incidence of diarrhoeal 

disease 
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2 .3 .2  State 

 

2.3.2.1 Air quality and energy sources 

Health problems associated with high levels of air pollution prompted many governments to 

promulgate legislation in this regard. In many countries it is one of the government’s 

responsibilities to regulate and enforce air pollution legislation and standards. The 

determination of air quality standards involves consideration and review of vast numbers of 

scientific studies, totalling many hundreds. The reason for evaluation of vast numbers of 

studies is to consider a variety of factors when dealing with the complex issues of human 

health. Results form studies in the fields of epidemiology, toxicology, exposure assessment, 

health risk assessment and Burden of Disease studies are usually considered. For this 

reason results of one or two studies rarely lead to conclusive answers on the exact impact of 

air pollution on human health. As such, air quality standards are used to determine whether 

human health will be impacted on.  Air quality standards are formulated to protect the health 

of the majority of the population49.  

 

2.3.2.2 Exposure to air pollution  

Section C5 on Air Quality provides a comprehensive description of air quality in the City of 

Johannesburg. From a human health perspective it is important to note that levels of dust or 

particulate matter (PM10) exceed the annual and daily proposed air quality standards for 

South Africa in many areas. Concentrations of sulphur dioxide and nitrogen oxides are 

generally below the proposed air quality standards. It is therefore unlikely that these 

exposures would impact on human health. 

 

One of the major sources of particulate matter is coal, burnt as household fuel for heating 

and/or cooking purposes. Household use of solid fuels, including coal and wood, is linked to 

poverty. Even though many areas are electrified, coal is often still used for one of these 

purposes due to its relatively low price. The exceedance of air quality standards indicate that 

communities in especially areas where solid fuel is used widely, are exposed to levels of 

particulates that may impact on their health. 

 

Use of solid fuel for indoor cooking has been shown to result in 24-hour levels of PM10 

ranging between 300 and 3 000 micrograms per cubic metre (� g/m3)50. Peaks during cooking 

                                                      
 
 
 
 
 
 
 
 
49 Fuggle and Rabie, Chapter 21, Updated Edition, unpublished. 
50 World Health Organisation publications – Fuel for Life: Household energy and health,  
http://www.who.int/indoorair/publications/fflsection1.pdf 
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may reach 10 000 � g/m3. In comparison, the 24 hour maximum ambient air quality standard 

under the proposed air quality standards (National Environmental Management Act - Air 

Quality Act) is 75 � g/m3.  

 

2.3.2.3 Water, sanitation and solid waste 

The Surface Water section of the SoER highlights that the levels of Escherichia coli (E. coli), 

a bacterium of the lower intestine of humans, is unacceptable in the majority of watercourses 

in the City of Johannesburg. E. coli  can survive for brief periods outside the human intestine 

and is an ideal indicator for the presence of human faecal contamination. Areas in the City of 

Johannesburg with raw sewerage is discharge, failing sewerage infrastructure and irregular 

waste services expose residents to E. coli and other pathogens. There is a strong correlation 

between informal/semi-formal settlements and bacterial contamination in surface water 

streams.  

 

Ingestion of E. coli through contaminated water, stockpiled solid waste, untreated sewerage 

or food that was prepared or stored in hygienic containers, causes diarrhoea. Practically all of 

the more common childhood diarrhoeal diseases caused by pathogenic bacteria and viruses 

are transmitted via the faecal-oral route. The pathogens discharged in the faeces of an 

infected person may enter the body of another susceptible person through the mouth. This 

may occur among children ingesting food or water contaminated with human excreta. Direct 

transmission among persons in close contact is also possible. Such transmission could occur 

via unclean hands, or through contaminated objects such as bed linen, kitchen utensils, and 

tableware. Flies and cockroaches play a role as vectors of infectious agents. 

 

2 .3 .3  Impacts 

2.3.3.1 Exposure to air pollution 

The World Health Organisation (WHO)10 has reviewed numerous studies on exposure to 

indoor air pollution and concluded that there is strong evidence for an increase in a number of 

diseases due to this type of exposure. These are: 

�  acute infections of the lower respiratory tract in children from birth to four years old.  It 

is estimated that children of this age have a 2.3 times higher chance of contracting 

acute infections of the lower respiratory tract due to exposure to the very high levels 

of pollution associated with indoor cooking with solid fuels. 

�  lung cancer in women aged 30 years and older. Woman in this age group are 

estimated to have a 1.9 times higher chance to get lung cancer than when not 

exposed to high levels of indoor air pollution. 

�  chronic bronchitis and emphysema in woman aged 30 years and older.  Chances are 

3.2 time higher to contract chronic bronchitis and emphysema due to this exposure. 

Evidence aimed at linking exposure to indoor air pollution to asthma, cataracts and 

tuberculosis is currently insufficient. Many of the population in Alexandra, Diepsloot, Orange 

Farm, Soweto and Jabavu and especially woman and children, that are usually indoors when 

food is prepared, are exposed to these high levels of indoor air pollution. It is therefore 

expected that a higher level of acute lower respiratory tract infection would be present in 
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children, while woman older than 30 years will have higher incidences of lung cancer and 

chronic bronchitis. 

 

2.3.3.2 Water, sanitation and solid waste 

The incidence of childhood diarrhoea has increased by almost three fold from 2003 to 2005 in 

the City of Johannesburg (Table 8). The figure of 103.5 children per 1 000 that contract 

diarrhoea is also higher that the average for Gauteng Province.  

 

Table 8:  Incidence of diarrhoea in children younge r than five years old in South Africa, 
Gauteng and the City of Johannesburg for the years 2003 and 2005 51 

Incidence of diarrhoea in children 

< 5 years of age, per 1 000 

Area 

2003 2005 

South Africa 163.9 268.7 

Gauteng 35.3 93.9 

City of Johannesburg 36.6 103.5 

 

2 .3 .4  Responses 

The City of Joburg Department of Health is mandated to enhance delivery of primary 

healthcare, through addressing clinic support, professional development and health, and 

pharmaceutical services. It is responsible to address issues of public health through focused 

attention on non-communicable diseases, communicable diseases, and health information 

services. The function also entails focus on addressing the social mobilisation, care and 

prevention demands placed by HIV/AIDS.  

 

Some of the relevant 5 year strategic objectives, achievements to date, and delivery agenda 

for City of Joburg health status include52: 

 

Environmental Health Plan to prevent and minimise environmental pollution: 

�  Achievements and objectives within the Pollution, Prevention and Reduction 

Programme, include monitoring of air pollution, noise, and water pollution, and 

include the Imbawula Project and illegal dumping programmes.  

�  -An integrated and well resourced system in place for environmental health 

certification, monitoring and enforcement. 

                                                      
 
 
 
 
 
 
 
 
51 South African Health Review 2006. 

52 CITY OF JOBURG Draft IDP 2008/2009. 
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�  Achievements and objectives under the Health Risk Management Programme include 

developing a health and safety certification, monitoring of compliance, an increased 

number of environmental health officers, reducing the risk of vector-borne diseases, 

and developing a set of health and safety guidelines for new City of Joburg capital 

projects. 

�  Reduce environmental health risks. Improve accessibility to and quality of service at 

primary health care clinics, and undertake comprehensive and integrated health 

promotion. 

�  2010 Soccer World Cup Programmes aim at ensuring that environmental health 

requirements are complied with (including health by-laws and legislation), upgrading 

of health facilities and staffing facilities near stadiums and practice grounds does take 

place, ensuring that health facilities are able to cope with emergencies, and the 

implementation of integrated health promotion activities.  

 

More detail on objectives, achievements and related Programmes are available in the City of 

Joburg IDP Report (2008/2009)53: 

 

2.4 Sub Theme: Employment and Economic Sectors  

Sector Vision 54:  A city economy that plays a role as the key economic hub on the continent, 

and a national economic-growth leader, by ensuring sustainable shared growth that benefits 

all55. 

 

The City of Johannesburg needs to retain its position as a premier business city. As part of 

this intention, the city needs to develop a balanced economy despite its fairly isolated 

location. This means that the local economy should also support the development of new 

businesses or enterprises. To ensure a balance in the economy, there should be an equitable 

share in economic growth, which in turn should contribute to the reduction of poverty, 

inequality and exclusion.  

 

2 .4 .1  Drivers and Pressures 

At the macro-economic level the relative volatility of the currency and its current strength 

affects the cost of imported infrastructure. A few macro-economic pressures are: 

 

                                                      
 
 
 
 
 
 
 
 
53 City of Joburg Draft IDP 2008/2009. 

54 Adapted from the City of Johannesburg Growth and Development Strategy 2006  

55 Adapted from City of Johannesburg Growth and Development Strategy 2006 
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�  There has been worldwide growth in demand from emerging markets for a wide range 

of goods including raw materials, other commodities and foodstuffs. 

�  The price of oil has risen to above $120 per barrel in May 2008, impacting on 

production, service and distribution costs. 

�  Inflation is on an upward trend and is near the 10% mark. 

�  Increased global food demand has resulted in food price increases, further eroding 

household spending power. 

�  The property growth rates of the period 2000-2007 have meant lower affordability of 

commercial, agricultural and residential property. 

�  Electricity capacity constraints may result in a curbing of future large scale 

development projects thereby reducing capital investment. 

�  Electricity costs are set to rise substantially in the near future, further increasing 

inflationary pressure. 

�  The potentially dynamic force presented by the second economy is constrained by 

historical barriers to entry, the rigid regulatory environment as well as a particular 

vulnerability to spatially defined economic barriers.  

�  Furthermore, the cost and efficiency of security, communications and technology, the 

national logistics system and infrastructure capacity limit the potential for robust 

economic growth.  

�  With weakening trends reported in growing numbers of sectors, household 

consumption growth in 2008-2009 may barely average 2%. 

�  South African GDP growth will slow to less than 2.0% in Q1 2008, and to 

approximately 3.6% for the full year. GDP growth for 2009 may be as low as 2.5%. 

�  The average real residential property price is now in decline at -2.5% according to the 

most recent Absa Property Price Index for May 2008. Although a recovery is 

expected in 2009 and beyond, lower growth rates will prevail.  

�  Home owners are unlikely to see growth in property investments above inflation 

during 2008/2009. 

�  The outlook for the construction sector has weakened and new construction is 

expected to slow down during 2008/2009. 

�  Large infrastructure spending will mean that infrastructure-related fixed investment 

will continue to grow. 

 

The City of Joburg is creating a substantial number of new jobs in the sectors that shows the 

greatest need. In a country facing a severe unemployment challenge, understanding where 

jobs have been created and lost in the local economy takes on special significance. 

Paradoxically, the more successful an area is in creating jobs the more likely it is to attract an 

inflow of unemployed people looking for work. The result can be an increase in the 

unemployment rate, even though the economy is a net creator of jobs. It should be noted that 

the rise in unemployment has taken place despite the increase in the number of jobs, largely 

as a result of migration as well as the changes in the city boundaries. 

 

Despite the creation of job opportunities, there is a widening wage gap between the higher 

income groups and lower income groups. It is therefore crucial for an economy to grow at a 

pace faster than the rate at which the population is growing so that there will be more 

resources available for each person. In addition, it creates new jobs at a rate that will 
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significantly reduce unemployment over time. Permanent employment in the formal sector is 

probably the most important factor for sustainable improvement in the standard of living, given 

the benefits associated with a permanent formal job56. 

 

Factors that will improve the distribution of income include a steady and strong growth in 

employment, in the right sectors, such as permanent formal sector jobs in sectors that pay 

above-average salaries and have retirement, medical and other benefits; and an increase in 

broad-based Black Economic Empowerment (BBBEE) to increase the ownership of wealth57. 

 

One of the driving forces of environmental issues is educational attainment, which is linked to 

poverty levels. There is a correlation between the level of educational attainment and income 

levels. Those with higher educational levels tend to be economically better off, and therefore 

contribute more to the reduction of the unemployment rate. Educational attainment is also 

linked to poverty in that money is needed to further studies, and the poor therefore tend to be 

unable to further their education, staying in a downward poverty spiral. 

 

Although the employment rate exceeds the unemployment rate by far, it is still a point of 

concern that close on a third of the working age population are unemployed as this gives rise 

to a whole series of social problems such as a poverty, crime and a high dependency rate. 

 

2 .4 .2  State 

2.4.2.1 Education 

There is a correlation between race and educational attainment, which then has implications 

for income levels for different race groups. More whites have higher educational levels 

compared to other races, as illustrated in the  

Figure 12. 

 

                                                      
 
 
 
 
 
 
 
 
56 http ://www.joburg.org.za/content/view/92/58/ 

57 http ://www.joburg.org.za/content/view/92/58/  
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Figure 12: Educational profile by population group.   Source: Community Survey 2007, 
StatsSA 

 

When considering the educational levels reported for total population of the City of Joburg 

between 2001 and 2007, the number of people who attended and/or completed a primary 

and/or secondary education (including Grade 12) decreased as reflected in Figure 20. On the 

upside, the number of people who have had no schooling decreased by 2.5%, while at the 

same time the number of people who completed some form of primary education increased 

by 9.7%. The number of people who obtained a higher (post-Grade 12) qualification 

increased by 1.9% from 13.8% in 2001 to 15.7% in 2007. The decline in primary and 

secondary school completion could be as a result of a need to get out of the poverty cycle by 

joining the labour force, realising that some form of education might be beneficial. There still 

is a lack of skilled workers, and secondary education should be completed in order to access 

this market.  
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Educational Attainment 2001 and 2007
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Figure 13: Levels of educational attainment (2001 a nd 2007).  Source: Census 2001 and 
Community Survey 2007, StatsSA  

 

The shift in the educational profile of the city therefore appears to be on a more primary and 

tertiary level, whereas the secondary level completion appears to be lacking behind. The 

report on the environmental quality of Johannesburg58 reported that the education by age 

group in many townships in Johannesburg showed that more people aged between 20 years 

and 35 had attained secondary education than people who were 35 years and above, and 

that males had higher levels of educational levels compared to women. It therefore seems as 

if educational attainment seems to be a driving force for the younger generation, and that the 

number of skilled workers might therefore be on the increase. 

 

The education levels by age group as per the Community Survey 2007 were not available at 

the time of writing this report. When assessing the AMPS (All Media and Products Survey, 

February-November 2007) the indication is that more females might be obtaining higher 

educational levels. For example, AMPS reported 51.8% men and 48.2% women with matric of 

a sample of 1.8 million. Of those who had matric, 49% were 35 years and above. The main 

reasons for differences in educational level might be more in the migratory status of people. 

 

It seems as educational attainment is linked to migratory status. In an article published by 

Richter L.M., Norris S.A., Swart T.M. and Ginsburg C (2006  Social Dynamics (2006) 32(1): 

195-216, the conclusion was that children who were born in the Greater Johannesburg 

                                                      
 
 
 
 
 
 
 
 
58http://www.environment.gov.za/enviro-info/sote/citysoe/johannes/Virtual/CSOE/csoe/navIntro.htm 
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metropolis were better off than in-migrant children (irrespective of race). The results of the 

study suggested that education was a driver of movement of children into urban areas.  

 

2.4.2.2 Employment and Economic Sectors  

The employment rate within City of Joburg is on par with that of the province as a whole. In 

both instances the employment rate increased by between 7.7% – 7.8% between the years 

2001 and 2007, whereas the unemployment rate decreased by the same amount (Table 9 

and Figure 14).  

 

There is also still a fairly large segment of people (around a quarter) who fall within the 

working age category, but who are not economically active. A person who is not working and 

not seeking work or not available for work is classified as ‘not economically active’. This group 

includes full time students, housewives, disabled persons who cannot work, and pensioners. 

Again the term is only officially applied to those of working age, which, according to StatsSA 

are the ages between 15 and 65. 

 

Table 9:  Employment and economic sectors.  Source:  Census 2001 and Community 
Survey 2007, StatsSA  

Gauteng Province 

N = 12 215 771 (2001);  

7 359 623 (2007) 

City of Johannesburg 

N = 2 372 265 (2001);  

2 640 654 (2007) 

 

2001 2007 % 

Growth 

2001 2007 % 

Growth 

Employed* 44.5% 52.2% 7.7% 45.8% 53.7% 7.9% 

Unemployed* 26.2% 21.6% - 4.6% 27.3% 22.6% - 4.7% 

Not economically active 29.3% 26.3% - 3.0% 27.0% 23.7% - 3.3% 

Employment rate** 62.9% 70.7% 7.8% 62.7% 70.4% 7.7% 

Unemployment rate** 37.1% 29.3% - 7.8% 37.3% 29.6% - 7.7% 

* This is the percentage employed/unemployed of the entire working age population and 

should not be read as the unemployment rate, i.e. the not economically active population is 

included in this segment.   

** In order to reflect a more accurate employment and unemployment rate, the not 

economically active population has been excluded from this segment. 
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Figure 14: Employment rate (2001 and 2007) Source: Census 2001 and Community 
Survey 2007, StatsSA  

 

Employment patterns in the City of Joburg provide an indication of the size of sectors and 

industries and the level of environmental related economic activity. Three sectors require 

special mention as they employ a large percentage of the total workforce (47.5%) and 

indicate several important environmental priorities as a result of their size. 

 

Manufacturing employs a large percentage of the City's workers (14%) which is an indication 

of significant activity in this sector. The City of Joburg contains companies who manufacture 

in the Chemicals, Metals and Pharmaceutical industries amongst others, all of whom 

generate hazardous waste products.  

 

Wholesale and Retail trade activity is the second highest employer in the City of Joburg 

(15.5%). This industry is often characterised by high packaging, plastic and paper waste 

generation.  

 

Financial, Insurance, Real Estate and Business Services: This sector is the biggest employer 

in the City (18%) and employs higher paid workers, the majority of which have personal 

transport and are often required to travel from their normal place of business.  
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Reviewing the trend sector by sector, trade and financial and business services have been 

the main drivers increasing employment in the city. The financial and business services sector 

increased employment by 49% between 1997 and 2004. Year-on-year sector growth in 2004 

slowed substantially, yet still 18 000 new jobs were created59.  

 

Services are crucial to Johannesburg's economy, particularly financial and business services. 

The financial and business services sector, which has always been the cornerstone of the 

City's economy, has become relatively more important over the past seven years. The 

economy is now more concentrated and its growth more dependant on this sector than at any 

time in Johannesburg's history60. 

 

The trade sector is the second largest contributor to local economic activity in the 

Johannesburg area. This sector has shown an increase since 2000 and currently contributes 

approximately 18.9% to the GDP. The trade sector displayed positive and stable growth 

taking place from 2001 to 2007. This growth is set to continue albeit at a lower level. 

 

The trade sector is also a key source of informal employment. Other large informal 

employment sectors are the construction and community services sectors. The observable 

increase in informal employment in the community services sector in the last six years is likely 

to have been driven at least in part by an increase in the informal provision of support 

services such as child care, and personal services such as hairdressing61.  

 

2.4.2.3 Income and Expenditure 

In nominal terms, average household incomes in Johannesburg have consistently been 

higher than both the South African, and Gauteng equivalents – and the gap has widened over 

the past decade. Average household incomes were some R177 000 in 2005, which was more 

than double the national average, a third higher than Cape Town and 46% more than the 

average for eThekwini. City of Joburg average household income translated into average 

personal disposable income per person of some R51 000 in 2005. This measure has 

increased by almost 137% since 1997. 

 

Once the effects of inflation are accounted for, real personal disposable incomes have risen 

by 43% between 1997 and 2005. This is more than double the national average and almost 

12 percentage points higher than the equivalent measure for Gauteng. By world standards, 

this is an unusually high number. These figures are very encouraging and suggest that the 

                                                      
 
 
 
 
 
 
 
 
59 http://www.joburg.org.za/content/view/92/58/ 

60 http://www.joburg.org.za/content/view/92/58/ 

61 http://www.joburg.org.za/content/view/92/58/  
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City of Joburg is benefiting both from an improved national macro-economic position as well 

as increased investment and better governance at the city government level.  

 

However, these positive figures do not tell the entire story. The signs are that inequality 

remains very high, both in terms of race and in terms of space. It should be noted that the 

incomes of people living in specific areas, such as Soweto, have not seen the growth rates 

evident in other parts of the city. Also, there is a major disparity with regard to the size of the 

economy (Gross Value Added) in previously disadvantaged areas. This suggests that much 

more needs to be done to target economic development in specific areas, and to ensure 

broad-based benefits accrue from the City’s investments.  

 

Personal income is calculated by StatsSA on a monthly basis as opposed to an annual basis, 

as is the case with household income. This means that an individual has to earn at least R1 

667 per month to qualify as someone who lives above the acceptable minimum standard. As 

per Figure 16, the number of individuals that have no monthly personal income has 

decreased from 2001 to 2007 by approximately 12.1%. However, cognisance should be taken 

of the fact that personal income statistics is calculated for the total population and therefore 

includes people who are not of a working age (15 years and younger) and who are therefore 

able to generate an income yet. A point of concern is that, even though the number of 

individuals who earn above the acceptable minimum standard of R1 667 per month has 

increased, so too has the number of individuals who live below the acceptable minimum 

standard (an increase of approximately 6.9% or 281 408 individuals, excluding those 

individuals with no monthly income). 
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Figure 15:  Personal Income (2001 and 2007).  Sourc e: Census 2001 and Community 
Survey 2007, StatsSA 

 

These figures shows the differences between the first and the second economy in City of 

Joburg, which can also be spatially plotted. The first economy competes on a global scale, 

and the second economy is focussed on survival from day to day, mostly in the informal 

settlements.62 

 

A low number of City of Joburg residents access grants. Approximately 13.4% of the total 

population in Johannesburg receive some form of Government funded grant, as indicated by 

the graph below. Close on 62.6% (or 326 671 individuals) receive a child support grant, a 

grant which is defined by StatsSA as money paid by the government to the primary caregiver 

of a child to provide for his or her basic needs. To qualify for a child support grant, an urban 

area in an informal house or a shack must earn less than R1 100 per month or R13 200 per 

year; or in an urban area in a house or flat must earn less than R800 a month or R9 600 per 

year. 
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Figure 16:  Proportion of grants paid out.  Source:  Census 2001 and Community Survey 
2007, StatsSA 

 

                                                      
 
 
 
 
 
 
 
 
62 Landsberg, C (2005). 
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2 .4 .3  Impacts  

Manufacturing  tends to have a larger environmental footprint and generate hazardous waste 

products. These companies are required to adhere to Health, Safety and Environmental 

management laws and best practice. 

 

Wholesale and Retail  trade industry is often characterised high packaging, plastic and paper 

generation. 

 

Financial, Insurance, Real Estate and Business Serv ices : the majority of personnel have 

to use personal transport and are often required to travel from their normal place of business. 

This sector is therefore a likely contributor to traffic congestion and automobile related 

noise/air quality problems. 

 

An increase in education generally leads to an increase in income. As such, the same 

indicators as income apply to education. Higher education levels will therefore often lead to 

increased consumption of goods and services, higher consumption of resources, and higher 

production of waste. What is true at the individual level is sometimes true for communities as 

a whole. The most affluent, best-educated societies are often (but not always) the biggest 

polluters since they are more likely to consume and discard.  While there are many efforts to 

use education as a tool to rectify this situation, affluence seems to win the battle. Affluent 

countries like the U.S. actually have higher rates of recycling (thanks to education), but these 

same countries are producing so much waste that success in recycling does not match the 

growth in waste. 

 

Those with low educational levels get employed in low wage jobs. A low income means that 

people are unable to afford basic needs and services. This increases the poverty rate. 

 

2 .4 .4  Responses 

A summary of some of the strategic objectives from the IDP are discussed in Table 14. 

Indication is also made of some of the achievements to date in relation to these objectives.  

 

Table 10:  The 5 year strategic objectives, achieve ments to date and delivery agenda 
for economic growth are set out in the IDP 63: A summary of some of the relevant 
objectives is included 

 

                                                      
 
 
 
 
 
 
 
 
63 CITY OF JOBURG Draft IDP 2008/2009. 
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FIVE-YEAR STRATEGIC OBJECTIVES FIVE-YEAR IDP PROGRAMMES AND KEY 

PROGRAMME ACHIEVEMENTS 

Access to social package by qualifying 

households 

City Social Package Programme – Programmes 

such as the Job Pathways Programme and The 

Extended Social Package Design and Appeals 

Mechanism have been implemented or approved.  

Qualifying citizens are knowledgeable 

about how to access social grants.  

Access to Social Grants Programme – new 

language mediums are available, and awareness 

campaigns have been undertaken.  

Increased number of City-run or 

supported programmes 

Vulnerable Households Support Programme - The 

OVC Strategy has been implemented, and non-

financial support is being provided to vulnerable 

households. Food Bank Food Gardens have been 

established.  

Greater number of users benefiting from 

assisted literacy and numeric training at 

City libraries and targeted skills 

development programmes 

Skills Development Programme – free internet 

access to the public, the provision of career 

guidance, and literacy training initiatives, amongst 

others.  

Xenophobic attacks on migrants to 

Johannesburg eliminated and tolerance of 

migrants increased 

Counter Xenophobia and Common Citizenship 

Programme, with successes having been noted at 

the Jo’burg Carnival and The Ubuntu Cup.  

Increased access and support for the 

aged and people with disabilities as 

assessed through the City’s customer 

satisfaction survey 

PWD Access and Support programme 

 

Increase in the rate of formation of new 

businesses 

Emerging Industries Support Programme 

Expand the total volume and value of 

exports of goods and services in real 

terms 

Economic Connectivity Programme – enhance the 

position of Jo’burg as the financial, business and 

trading hub. Promote business tourism and facilitate 

large inward investments.  

Improve the profile of Johannesburg, both 

on the continent and internationally, as a 

core centre of finance, business and trade 

International Positioning Programme  

Increase in the City’s spend to specific 

targeted firms owned by specific 

categories of HDI (BEE, women, disabled, 

youth, etc.) 

BEE Support Programme.  

Increased role of co-operatives in the 

city’s economy, and increased number of 

informal traders in city-managed market 

spaces ‘graduating’ into formal 

businesses 

Informal and Community Sector Support 

Programme – facilitates the graduation of informal 

traders to the formal sector.  
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Area-based Economic Development Programme - 

Design and roll-out an intervention strategy within 

townships and underdeveloped areas to accelerate 

economic development 

Market and implement the Inner City Urban 

Development Zone 

Assist with the restructuring and renewal of 

industrial areas 

Facilitate the re-engineering of the economies of 

existing economic activity areas  

Economic base of underdeveloped areas 

of City increased over five years 

Investigate feasibility and, where appropriate, 

design and roll-out key economic infrastructure and 

other support in areas of future economic 

opportunity, notably KyaSands/Lanseria and in and 

around the Gautrain stations 

Reduction in the proportion of city firms 

indicating skills gaps as a constraint on 

investment (as measured by a two yearly 

city-specific micro-economic constraints 

survey)  

Skills Development Programme – Develop a labour 

market database, and support skills development 

(with the help of partners).  

 

2.5 Sub Theme:  Housing Conditions 

Sector Vision 64:  A city which is a home for all to stay and grow – where different housing 

needs are met in sustainable human settlements providing a range of well located, good 

quality, adequately serviced, safe and affordable accommodation opportunities65. 

 

Defining the status quo and depicting the drivers behind Housing one should start from the 

point where national & provincial policy directives inform the future (spatial) development of 

local authorities. Noting this it can be stated that the Gauteng provincial Government; in its 

quest to build sustainable communities re- emphasized their commitment towards a “new way 

of thinking” for housing development in the larger Gauteng region. This “new way of thinking” 

was clearly illustrated by the Honourable Ms Nomvula Mokonyane (MEC for Housing 

Gauteng) in her Budget Speech for 2007/08, 15 June 2007. We are reminded of the guiding 

principle of the Freedom Charter, which states that “slums shall be demolished, and new 

suburbs built where all have transport, roads, lighting, playing fields, crèches and social 

centres”. This elementary principle encapsulates the core of sustainable human settlement 

                                                      
 
 
 
 
 
 
 
 
64 Adapted from City of Johannesburg Growth and Dev elopment Strategy 2006 

65 Adapted from City of Johannesburg Growth and Dev elopment Strategy 2006  
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development in the City of Johannesburg (and Gauteng) at large; which supports the 

principles from National & Provincial Government of the eradication of informal settlement, 

winning the fight against poverty & unemployment, the development of inclusionary housing 

(mixture of housing typologies & tenure options) and the vigorous promotion of integrated 

development; in order to address our spatial inequities. 

 

2 .5 .1  Drivers and Pressures 

Housing can be seen as one of the primary contributing factors influencing the state of the 

environment. It is physically the largest component of a city has the most influence on the 

population, has the most impact on transport, service delivery, community perception, 

development pressure, etc. 

 

Obviously, some of the nation’s housing construction since 1994 has resulted not necessarily 

from a combination of income and household growth but rather from Government policy. 

Social programmes (e.g. RDP) that focused on development of low-cost housing for the 

nation’s poor have helped lift millions out of shacks and other poverty housing conditions. At 

the same time, much of this housing has been built in low-density developments on the 

periphery of cities, thus reinforcing old policies of separation from central city jobs and 

services. Such Greenfield development policies naturally translate into pressures on land and 

environmental resources even as they help lift poor families out of environmentally unsound 

conditions. 

 

The City of Johannesburg wants to provide housing opportunities to all people in all spheres 

of life, which is not limited to single household dwellings on free standing plots only. The aim 

is to eradicate informal settlements and inner city slumps within a decade from 2006, thereby 

moving away from the historic city where the poor are living further away from employment, 

entertainment, education, transport, social facilities, engineering infrastructure; 

accommodating affordable housing on cheaper peripheral land.  

 

There is a divide between the wealthy property markets in the north, and the less active under 

developed property markets in the south of the City of Joburg. These developments have 

stimulated worsening traffic congestion and inadequate road infrastructure in the premier 

nodes, especially along east-west linkages. 

 

For lower-income households especially, high housing costs relative to income are often 

associated with financial difficulty, and can leave households with insufficient income to meet 

other basic needs such as food, clothing, transport, medical care and education.  

 

2 .5 .2  State 

Building plans for a total of about 47,600 housing units were passed by the City of Joburg 

between 2002 and 2006. Again, when relating population and household growth to actual 

development, the numbers would appear to be skewed. In other words, there were about 2.8 

households created for every one housing unit actually developed. 
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Of the housing plans that were passed, 62.1% were in single-family dwellings versus 36.8% 

for flats & townhouses and 1.1% in other formats (Table 11). Detached dwellings are the 

lowest-density of housing and thereby utilise the most land. Attached dwellings such as 

townhouses utilise less land, and mid-rise or high-rise flats represent the highest floor-area-

ratio or density of housing.  

 

Table 11:  Building plans passed (2002-2006). Sourc e: City of Joburg  

Type 2002 2003 2004 2005 2006 TOTAL 

Dwelling       3,219     3,631    5,906     7,213      9,562      29,531  

Flat/Townhouse       2,711     3,964    3,499     4,022      3,298      17,494  

Other             83          58       109        284             9           543  

TOTAL       6,013     7,653    9,514   11,519    12,869      47,568  

 

During the same period from 2002 to 2006, there were about 24,600 additions and alterations 

to housing permitted by the City of Joburg (Table 12). Additions and alterations result in the 

use of natural resources, but not at the rate of new construction. Therefore, a high rate of 

rehabilitation, redevelopment, and renovation where new units are added will generate fewer 

pressures on the environment than a low rate as compared with new construction. 

 

Table 12: Additions and alterations plans by reside ntial type (2002-2006).  Source: City 
of Joburg  

Type 2002 2003 2004 2005 2006 TOTAL 

Residential        2,725       2,741      4,905       6,842       7,311       24,524  

Other Res.  N/A   N/A   N/A           90            12            102  

Non-

residential 

          138  75        106  112           98            529  

TOTAL        2,863       2,816      5,011       7,044       7,421       25,155  

 

2.5.2.1 Municipal services 

There has been a steady increase between 2001 and 2007 in the number of households that 

use electricity for cooking, heating and lighting, as reflected in Table 18 and Figure 18. In this 

regard, the City of Joburg is exceeding the province in service delivery, which is reflected in 

the fact that the growth that has taken place in the municipal services sector is on average 1-

2% better than that of the province. The percentage increase of households who make use of 

electricity as their main energy source for cooking, heating and lighting in relation to the 

province as a whole, is reflected in Figure 17.  

 

The majority of households in City of Joburg also have access to basic services such as 

sanitation and water delivery that is either on par or above RDP standard. In terms of 

sanitation, RDP standard is defined as a flush toilet, a chemical toilet or a pit latrine with 

ventilation – any other form of sanitation is regarded as below RDP standard – of which only 

7.6% of all households in Johannesburg were subjected to in 2007. In terms of water service 

delivery, the RDP standard is defined as piped water directly to a household or within a 200m 
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radius from the household. Any other water source utilised for human consumption (e.g. 

rivers, streams, etc.) is regarded as below RDP standard. Only 1.7% of all households in 

Johannesburg in 2007 did not have direct access to piped water on par or above RDP 

standard.  

 

In terms of water and sanitation services, Johannesburg Water is mandated by the City of 

Johannesburg Metropolitan Municipality to provide these services to the residents of 

Johannesburg. Johannesburg Water was established in 2001 as an independent company 

with the COJ as the sole shareholder. Also during 2001, Johannesburg Water introduced free 

basic water to all households to the amount of 6 000 litres of water per household. The free 

basic water campaign forms part of the national government’s poverty alleviation programme 

aimed at providing relief to poverty stricken households.  

 

The city’s waste removal and management is the responsibility of Pikitup, which was founded 

in 2001 with the COJ as the sole shareholder. Apart from waste collection, Pikitup is also 

responsible for a number of landfill sites as well as garden refuse sites. Although Pikitup has 

a temporary storage facility for hazardous waste, in general the disposal of hazardous waste 

falls under the auspice of Enviroserv (See Waste Management) 

 

Table 13: Municipal service delivery (2001-2007).  Source: Census 2001 and Community 
Survey 2007, StatsSA  

Gauteng Province City of Johannesburg  

2001 2007 % Growth 2001 2007 % Growth 

Energy cooking Electricity  

(72.6%)  

Electricity  

(81.3%) 

8.7% Electricity  

(78.5%) 

Electricity  

(88.2%) 

9.7% 

Energy heating Electricity  

(70.5%) 

Electricity  

(76.7%) 

6.2% Electricity  

(77.2%) 

Electricity  

(84.7%) 

7.5% 

Energy lighting Electricity  

(80.6%) 

Electricity  

(83.3%) 

2.7% Electricity  

(85.1%) 

Electricity  

(89.4%) 

4.3% 

Sanitation RDP 

standard  

(83.4%) 

RDP 

standard  

(86.1%) 

2.7% RDP 

standard  

(88.2%) 

RDP 

standard  

(92.4%) 

4.2% 

Water RDP 

standard  

(95.6%) 

RDP 

standard  

(97.9% 

2.3% RDP 

standard  

(93.4%) 

RDP 

standard  

(98.3%) 

4.9% 
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Figure 17: Percentage increase of electricity as en ergy source (2001 and 2007).  
Source: Census 2001 and Community Survey 2007, Stat sSA  

 

2 .5 .3   Impacts  

�  Water pollution: Imbalance in biological life, human and animal illness, taste, colour 

and odour, limited access to safe drinking water.  

�  The impact of waste on the environment includes but is not limited to air pollution, 

water pollution, leaching from landfill sites, poisoning of groundwater systems and 

soil. Increase in illegal dumping or accumulated waste draws rodents and bacteria to 

the area – where this occurs in close proximity to human settlements, this has a direct 

impact on human health.   

�  Segregation still exists based on income, race, etc. and contributes to a myriad of 

social imbalances plaguing the City of Johannesburg. The impact of local government 

efficiency and policy on real estate indicators, such as prices, can be so strong that it 

dominates other factors. As a result, deteriorating services, crime and high taxes may 

depress land and property prices.  

�  “Unhealthy living conditions, lack of access to education, and domestic and 

community violence decrease the productivity of the urban labor force and impede 

economic growth. Upgrading settlements by improving living conditions and human 

capital ultimately supports the productivity and economic growth of a city. Poverty 

reduction policies and programmes boost the local economy by raising consumption. 

The upgrading of informal settlements also has a profound economic impact, as the 

home is often the most important productive asset of the poor (Cities Alliance, 

2002).The investment in local public goods implicit in upgrading activities furthermore 

catalyses private investment by residents. As a result, many interventions within 

upgrading projects focus on employment and income generation interventions which 
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address the income and consumption aspects of poverty, whilst promoting self-

esteem and social integration (Granada, undated)66.” 

 

2 .5 .4  Responses 

The priority areas and philosophy for the development of sustainable communities can be 

summarized from the Gauteng Provincial Government’s policies and guidelines (5 year 

Strategic Plan, which is underpinned by the Gauteng Development Strategy and the Breaking 

New Ground National Strategy on Housing) (as per MEC 2007/08 Budget Speech): 

�  Providing “Mixed- Housing” Development 

�  Eradication of Informal Settlements by 2014 

�  Alternative Tenure. The GPGDoH is aggressively accelerating housing delivery by 

promoting alternative accommodation options for those not seeking permanent 

housing. 

�  Urban Renewal Programme. 

�  20 Prioritised Township Programme (20PTP)  

 

From the above Provincial Guiding Principles it can be concluded that to address the need for 

sustainable development of housing (and thereby implying communities an alternative 

approach of mass inclusionary and integrated housing, with supportive facilities, mixed 

housing typologies/ densities/ income groups is a prerequisite for any city. Bearing in mind 

that quantity & quality is mutually inclusive of mixed- housing delivery. The above National 

and Provincial guidelines are directly absorbed in the City of Joburg IDP (2008) document. 

 

In its aim to terminate the current monolithic approach of housing delivery “the National 

Department of Housing developed the New Comprehensive Housing Plan: Breaking New 

Ground (BNG); of which objectives can be summarised as follows: 

 

�  Accelerating the delivery of housing as a key strategy for poverty alleviation; 

�  Utilising the provision of housing as a major job creation strategy; 

�  Ensuring  that property can be accessed by all as an asset for wealth creation and 

empowerment; 

�  Leverage growth in the economy; 

�  Combating crime, promoting social cohesion and improving the quality of life; 

�  Supporting the functioning of the entire single residential property market to reduce 

duality within the sector by breaking the barriers between the first economy, 

residential property boom and the second economy slump; 

                                                      
 
 
 
 
 
 
 
 
66 SA Cities (2004). 
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�  Utilising housing as an instrument for the development of sustainable human 

settlements, in support of spatial restructuring.” 

 

In general these objectives concur with the objectives of the City of Joburg of poverty 

alleviation, integrating the City, making the City of Joburg a world class city, accelerating the 

delivery of housing, etc. Imbedded in these objectives of the BNG is the vision of the Gauteng 

Growth and Development Strategy (GDS), that entails long term, sustainable growth of the 

Province’s economy; meeting the socio- economic development of our people; creating jobs; 

and reducing unemployment & poverty 

 

The City of Joburg Metropolitan Municipality’s (COJ) SDF is mostly concerned with 

transforming the city in such a way that public transport systems become a viable option 

again. To this aim, the SDF is based on the principles of sustainability, accessibility and 

efficiency, and medium to long-term objectives and strategies. There are seven key strategies 

in the SDF, aimed at transforming public transport within the city. Within this, two 

development corridors have been identified: 

 

The East-West Development Corridor (EWDC) totals a distance of 30km and runs through the 

City from its eastern boundary and links with the industrial development in Ekurhuleni and 

Mogale on the western boundary.  

 

The North-South Development Corridor (NSDC) extends from Orange Farm in the north via 

Lenasia and Soweto until it reaches the central anchor point of the Johannesburg Central 

Business District (CBD). From the CBD the corridor continues north through Sandton and 

Midrand. It is believed that the NSDC provides inter-regional access to the Sedibeng District 

Council (SDM) to the south and the City of Tshwane Metropolitan Municipality (CTMM) to the 

north.  

 

Given the shift in the SDF’s key strategies, the COJ IDP (2006-2011) has been revised to 

reflect these strategies. To this end, the IDP now reflects the following: 

 
�  A greater emphasis on the various regions’ role in urban management; 

�  A greater focus on the City’s spatial form that brought to the fore the nodal and 

density programmes; 

�  Informal settlements will all be formalised by the year 2014, in line with the National 

Government’s Millennium Development Goals; and 

�  There has been a renewed focus on the Inner City that resulted in the Inner City 

Regeneration Programme.  

 
Responses to electricity supply issues and concerns are outlined in the Energy and Demand 

Side Management Section.  

 

To address the actual need for housing, and managing its impact on the environment, various 

development alternatives/ choice must be implemented.  The “current approach of one-size-

fits-all incremental approach to development must be terminated and replaced by a mixed 

income, mixed tenure, mixed land-use approach which will provide housing and services 

simultaneously.”  In addition to this, the approach of providing simultaneous/ phased socio- 
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economic infrastructure, through Inter- Governmental & Inter-Departmental arrangements and 

coordination (such as the Department of Public Works, Dept Education, etc. with the City of 

Johannesburg sister Departments) should also be implemented. 

 

2.6 Sub Theme:  Crime 

Sector Vision:  A city where life, property and lifestyles are safe and secure, so that residents 

and businesses can live and operate free of crime, threats to public safety, personal 

emergencies and disasters. 

 

2 .6 .1   Drivers and Pressures 

According to the SAPS (2007), the factors and conditions discussed below are seen to be 

causatively related to crime in general or of specific crimes. As it is based on secondary data, 

these SAPS identified factors should be viewed in conjunction with the most recent survey 

study by the ISS (2008).  

 

2.6.1.1 Urbanisation 

The steady increase of the population in the city over the past 6 years (the period between 

2001 and 2007) gives rise to a situation where rapid urbanisation occurs (the supply cannot 

keep up with the demand), which in turn leads to urban unemployment, growth of informal 

settlements, the decline in a rural subsistence economy and a lack of a social support 

network. The absence of the subsistence economy and social support network (frequently 

existing in the rural areas) in the urban environment increases absolute poverty. This creates 

circumstances promoting the occurrence of crimes of need (e.g. small-scale theft, 

housebreaking and shoplifting in order to procure basic necessities such as food). 

 

2.6.1.2 Poverty and unemployment 

Unemployment, particularly in an urban environment where it is more likely to be 

characterised by high levels of relative deprivation, may generate factors conducive to crime. 

In urban areas its effects are also not mitigated by the existence of a subsistence economy 

and social support network to fall back on. Visual disparity, including obvious differences in 

service delivery and the quality of the environment between informal settlements and 

surrounding areas, creates social tensions and contributes to crime67. 

                                                      
 
 
 
 
 
 
 
 
67 http://www.sacities.net/2004/UrbanRenewalPart2.p df, page 30. 
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2.6.1.3 Vigilantism68  

The fear of crime and feelings of insecurity resulting from high levels of violent crime, 

‘gangsterism’ and low police visibility in particularly informal settlements, may result in the 

loss of confidence amongst some in the official structures of law enforcement (or government 

intervention in general). This could cause them to create their own parallel structures to 

enforce safety and security. The consequence is a growth in of vigilante groups. Court 

records in various provinces reveal that hundreds of cases of assault GBH, common assault, 

attempted murder, malicious damage to property, arson and even a number of murder cases 

can be linked to vigilante action. The recent spate of xenophobic attacks in Alexandra, north 

of Johannesburg are cases in point.  

 

2.6.1.4 Previous Offenders69  

A significant majority of offenders in South Africa hail from communities such as those 

described above and will upon completion of their sentences return to these communities. 

However, offenders serving jail sentences are subjected to various influences and 

experiences while in prison. These form part of the baggage they carry back with them into 

their communities and increase the probability of ex-offenders and parolees again committing 

crime, and even more serious crime than before.  

 

2 .6 .2  State 

Overall, there appears to be a decline in the number of criminal cases reported across City of 

Joburg (refer to Figure 18). However, according to statistics provided by the Crime 

Information Analysis Centre, and in line with the statistics in Figure 19, there has been an 

increase in certain types of crime such as indecent assault and robberies (notably residential 

and business robberies). The number of cases reported in the categories commercial crime 

and shoplifting has also increased substantially, which in turn might be linked back to high 

levels of unemployment, low levels of income and the resultant poverty cycle. 

                                                      
 
 
 
 
 
 
 
 
68 SAPS Crime Stats (2006/2007).    
69 Adapted from SAPS Crime Stats (2006/2007).   
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Figure 18: Total number of crimes reported (2001-20 07).  Source: SAPS Crime Stats 
(2006/2007). 

 
�  A study was conducted by the Institute for Security Studies (ISS, May 2008) (2007 

National Victim Survey)70. The study concluded that: 

�  The increase in robbery gives rise to concern: together with the prevalence of 

housebreaking and perceptions about this crime – home robbery must be prioritized;  

�  It is likely that a small percentage of violent crime is having a big impact on 

perceptions; and  

Despite the declining crime levels and good access to the police, public feelings of safety and 

levels of confidence in the police continue to fall. 

                                                      
 
 
 
 
 
 
 
 
70  4500 interviews were conducted by Markinor in a ll 9 provinces during Oct-Nov 2007. 
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Figure 19:  Number of crimes reported (2001-2007). Source: SAPS Crime Stats 
(2006/2007).
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2 .6 .3  Impacts 

The crime rate is sometimes included as a measure of community health. Certainly the crime rate 

is one important measure of well-being (or “quality of life”). The crime rate also impacts on 

economic growth, tourism, and the ability of the city to attract investment. As such, higher crime 

rates may lead to a reduction in the products of economic expansion, such as development, 

income growth, and consumption. Surveys of the city’s businesses seem to indicate that high 

crime rates have impacted on their willingness to invest. If this relationship is true, then the crime 

rate can be an indirect indicator of environmental pressures.  

 

The high levels of crime are driving people out of the metropolitan area and threatening business 

and investor confidence in the economic heart of the country. The CBD, perceived as the most 

dangerous part of Johannesburg, is facing decline as formal businesses leave for the relative 

safety of the suburbs and satellite CBD’s. The impact of businesses leaving Johannesburg’s 

could only mean less employment opportunities for an increasing urban population and also an 

increase in the informal sector. Crime levels also lead to fragmented, isolated neighbourhoods 

due to people living in fear. 

 

2 .6 .4  Response 

 

·  Develop and adhere to practices and protocols that ensure that no City of Johannesburg 

infrastructure or activities pose any threat to public safety; 

·  Ensure that all necessary legislation, regulations, bylaws, protocols, guidelines and 

partnership arrangements to effectively manage an evolving built environment are in place, 

and publicise and effectively; 

·  enforce these to address illegal dumping, nuisance-buildings, non-compliance in property 

developments, non-adherence to occupational health and safety provisions, etc.; 

·  Reduce risk exposure of vulnerable communities that are living in areas prone to safety 

threats; 

·  Reduce the per capita incidence of social crime and the impact of these crimes on individuals 

and communities, with a special focus on ensuring a safer environment for women; 

·  Address negative perceptions of crime in Johannesburg;  

·  Provide proactive information/education and effective road-traffic law enforcement to reduce 

road fatalities and injuries, and foster a culture of adherence to road-traffic laws; 

·  Ensure an effective traffic-flow management system to maintain traffic mobility; 

·  Update and maintain a disaster management plan based on regular and comprehensive risk 

assessments and develop the capacity to respond to potential disasters; 

·  Proactively mitigate avoidable disasters through information and education programmes, 

especially in disadvantaged areas at greater risk of fires, flooding, etc; 

·  Develop and maintain a world-class emergency response capacity (fire, ambulance, 

hazardous material response, JMPD etc). 
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2.7 Recommendations 

2.7 .1  Employment and Economic Sectors 

�  Manufacturing, wholesale and retail trade – refer to waste management section.  

�  Financial, Insurance, Real Estate and Business Services - Develop policy guidelines and 

benchmark criteria for the promotion of energy efficient land-use development, while 

taking cognisance of the National Transportation Master Plan where available. Expanded 

public infrastructure development will reduce noise and air pollution and traffic congestion 

associated with the activities in this sector. 

 

2 .7 .2  Population growth 

�  Make family planning accessible to all groups, and integrate it with existing services 

aimed at families and babies. 

�  Monitor influx of migrants (legal and illegal) 

 

2 .7 .3  Crime 

�  Zero tolerance for crime 

�  Contract a criminologist to assess the reasons for crime and to assist with developing 

crime prevention strategies 

�  Increase the number of Metro Police Officers 

 

2 .7 .4  Housing Conditions 

�  Develop an Integrated Energy Efficiency Strategy and Plan for the City of Johannesburg 

with regard to the built environment, taking the following into account: 

�  An Energy Efficiency building retrofit programme for existing buildings. Develop 

benchmarks and create awareness to promote retrofitting of residential buildings. 

�  Develop guidelines for the design and construction of energy efficient residential areas 

and houses. 

�  Consider inclusion of “energy efficient building requirements” into local by-laws. 
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Table 14:  Indicators that reflect the regional soc io-economic footprints within City of 
Joburg. 

ISSUE 
DPSIR 

framework 
INDICATOR 

POPULATED INDICATOR (2007, 

unless otherwise indicated) 

Total Population 

3 888 180 people 

(expanding at an average rate of 

110 480 people per annum from 

2001) 

Population density 2 363.6 people per km2 

 

Sub Theme: Population 

growth 

Issue: Increase in 

population size 

State 

Number of 

households 

1 165 014 households  

(average increase of 26 379 

households per annum) 

Sub Theme: Population 

growth 

Issue: Increase in 

inadequate housing 

conditions 

Pressure 

Informal 

settlements 

growth per annum 

Provide adequate housing options 

to the estimated 209 000 

households living in slums over 

the next ten years 

Sub Theme: Population 

growth 

Issue: Increase in 

pollution, sanitation, 

water use 

Impact See sections in other chapters 

Sub Theme: Population 

growth 

Issue: Diverse and 

dynamic economy 

Impact Employment rate See below 

Sub Theme: 

Health 

Issue: Health impact 

due to pollution 

Impact 

Incidence of 

diarrhoea in 

children < 5 years 

old 

2003: 36.6 in 1 000 

2007: 103.5 in 1 000 

The financial and business 

services sector increased 

employment by 49% between 

1997 and 2004. 

Sub Theme: 

Employment and 

Economic Sectors. 

Issue: Increase in 

demand 

Impacts Employment 

Financial and Business Sector – 

created 18 000 new jobs in 2004 

Number of houses provided per 

annum (with an estimated 209 000 

households living in slums over 

the next ten years) 

Sub Theme: Housing 

Conditions 

Issue: Providing 

housing to all people 

from all spheres of life 

Drivers and 

Pressures 
Number of houses 

Number of people (or households) 

living in informal settlements. 
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ISSUE 
DPSIR 

framework 
INDICATOR 

POPULATED INDICATOR (2007, 

unless otherwise indicated) 

Sub Theme: Crime: 

Issue: Reduce crime by 

providing housing to all 

people from all spheres 

of life 

Number of houses 

Provide adequate housing options 

to the estimated 209 000 

households living in slums over 

the next ten years 

Sub Theme: Crime 

Issue: Reduce crime by 

increasing employment 

Drivers and 

Pressures 

Employment rate See Below 

Sub Theme: Crime 

Issue: Reduce crime to 

ensure safety of 

citizens 

Drivers and 

Pressures 
Crime levels 

Reported crime reduced from 145 

936 to 132 725 

ISSUE 
DPSIR 

framework 
INDICATOR 

POPULATED 

INDICATOR 

(2001) 

POPULATED 

INDICATOR 

(2007) 

Sub Theme: 

Employment and 

Economic Sectors 

Issue: Pressures on 

economic growth 

Drivers and 

Pressures 

Percentage of 

people who 

obtained a higher 

(post-Grade 12) 

qualification 

13.8%. 15.7%. 

Sub Theme: 

Employment and 

Economic Sectors. 

Issue: Employment rate 

State Employment rate 37.3%71. 29.6%72. 

 

2.8 Linkages to other Themes 

�  Health 

o Demand on the health care system and the provision of health care services.  

�  Waste Management 

o Provision of waste removal services 

o Increased pressures on landfills 
                                                      
 
 
 
 
 
 
 
 
71 Excludes the not economically active population segment  

72 Excludes the not economically active population segment   
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�  Climate change vulnerability  

o Some population groups will be more vulnerable to climatic changes, such as 

those living in informal settlements.   

�  Infrastructure development  

o Demands on road/rail infrastructures, electricity, water and sanitation, health care 

services, etc.  

o Potential increases in crime rates and subsequently the need for police services 

o Housing 

o Access to food and other services 

  

�  Air quality management  

o Increased pressures from population growth.  

�  Surface water    

o Increased negative pressures from population growth 

o Increased demand for access to clean and healthy water 

o Sanitation pressures 

 

2.9 Key Issues  

 

2 .9 .1  Increase in population size 

Constraints  
�  Lack of land available for housing. 

�  Housing backlog 

�  Lack of employment opportunities 

�  Provision of services, infrastructure (including health services) 

�  Lack of education 

�  Poverty 

�  Potential increase in crime levels 

�  Impact of HIV/Aids (e.g. reduction in productivity)  

�  Negative impact on environment 

 
Opportunities  

�  Increase in demand for housing and services create job opportunities.  

�  Potential economic growth 

�  Recycling 

�  Alternative energy sources 

 

2 .9 .2  Crime 

Constraints  
�  Reluctance to invest in the City of Joburg 
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�  Negative economic impact on individual level 

�  Negative impact on quality of life and community integration 

�  Out migration and loss of skilled people 

�  Impact on productivity and health (trauma) 

 
Opportunities  

�  Job creation (security firms) 

�  Crime can motivate the integration of communities as they stand up against crime 

�  Ownership of the way in which the problem can be handled 

�  Develop effective crime prevention strategies 

. 
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3 WASTE MANAGEMENT 

3.1 Introduction 

3.1 .1  Background 

Waste management in South Africa departed from a focus on waste disposal73 to fully integrated 

waste management and planning during the last decade. A number of policy and strategy 

documents were formulated in response to the changed thinking. The overall objective is to 

reduce the generation and environmental impact of all forms of waste and to ensure that human 

health and the quality of environmental resources are no longer affected by uncontrolled and 

uncoordinated waste management74.  

 

3 .1 .2  Definitions of Different Waste Streams 

Waste is defined as “an undesirable or superfluous by-product, emission, residue or remainder of 

any process or activity any matter, gaseous, liquid or solid or any combination thereof.”75 In The 

classification of waste, which was formulated through consideration of the point of generation and 

risks posed to human health and the environment, is broadly:  

�  General waste , which includes garden waste, building rubble, business and household 

waste. It does not pose an immediate risk to human health and the environment. 

�  Health care waste , which is divided into: 

�  Health care general waste. 

�  Health care risk waste (includes all hazardous waste generated at any health care 

facility).  

�  Industrial waste  (excludes building waste, business waste, special industrial waste, 

hazardous waste, health care risk waste and domestic waste); 

�  Hazardous waste , which is according to the City of Johannesburg By-laws waste that 

contains, or is contaminated by, poison, any corrosive agent, any flammable substance 

having an open flash-point of less than 90 
C76, an explosive, radioactive material, any 

chemical or any other waste that has the potential even in low concentrations to have a 
                                                      
 
 
 
 
 
 
 
 
73 

City of Johannesburg Waste Management Policy, May 2 003 

74 National Environmental Management - Waste Manage ment Bill, 2007, Government Gazette number 30142, A ugust 2007, Minister of the 

Department of Environmental Affairs and Tourism. 

75 Government Gazette, 24 August 1990. 

76 Note that this definition differs from that in t he DWAF Minimum Requirements where a flash point of  <61 
C is used to define a flammable 

waste.  
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significant adverse effect on public health or the environment due to its inherent 

toxicological, chemical and physical characteristics. 

 

3 .1 .3  The legislative framework and waste management 

Solid waste management in South Africa is currently fragmented and is directed through a 

number of different acts and government departments. The National Department of 

Environmental Affairs and Tourism (DEAT), National Department of Water Affairs and Forestry 

(DWAF) and National Department of Minerals and Energy (DME), as well as provincial and local 

government departments are all fulfilling roles in the management of solid waste. However, 

National Department of Environment Affairs and Tourism has the ultimate responsibility of 

developing the legislation, regulations and providing guidelines that must be adhered to by the 

other national Departments and lower tiers of government, which can, however, institute higher 

environmental standards if they deem it necessary. The following is a summary of the legal 

framework and main purpose of different pieces of legislation. 

 

The National Environmental Management Act (NEMA ) –   
The purpose of NEMA77, with regards to waste management, is to avoid waste generation, or to 

otherwise treat/store/recycle waste in the most sustainable way possible, in order to ensure a 

healthy environment with limited impacts on human health. The Act states as a principle that 

waste generation should be avoided, and whenever this is not possible, generation should be 

minimized.  

 

Department of Water Affairs and Forestry Minimum Re quirements 78 -  
These documents ensure the enforcement of the permit system for waste disposal (e.g. the 

requirement for a permit to store specific waste types such as hazardous waste), and ensure 

environmentally acceptable practices for the disposal of waste. These minimum requirements 

include minimum requirements for the handling, classification and disposal of Hazardous Waste. 

This document sets out waste into two distinct classes, namely General Waste and Hazardous 

Waste. Hazardous Waste is further classified into ‘Extreme’ down to ‘Low’ Hazard.  

 

Minimum Requirements for Waste Disposal by Landfill  

                                                      
 
 
 
 
 
 
 
 
77 National Environmental Management Act 107 of 199 8 

78 Department of Water Affairs & Forestry, 1998. Wa ste Management Series. Minimum Requirements for the  Handling, Classification and 

Disposal of Hazardous Waste, 2nd edition. 
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The purpose of this document is aimed at landfill classification (by landfill size, waste class, and 

potential for significant leachate generation), as well as all other aspects related to landfills, such 

as design, operation, and the monitoring of landfill sites.  

 

The Environment Conservation Act of 1989  - provides for control over waste disposal sites and 

for extensive waste management regulations.  

 

The Waste Management Bill 79 - Support of the waste management principles that are outlined 

under NEMA, and to provide more detail in this regard. A draft of the National Environmental 

Waste Management Bill was released in November 2006, but is yet to be promulgated.  

 

Polokwane Declaration  -  A shared, national vision of zero waste by 2022 was formulated in the 

Polokwane Declaration80 in September 2001. Interim targest include a 50% reduction in 

generation of waste by 2012, and a 25%reduction in disposal of waste by 2012.  

 

3 .1 .4   Waste management - the role and responsibilities of the City of Johannesburg 

The City of Johannesburg is managing waste within the framework of the current and emerging 

policy and regulatory framework and in collaboration with other government departments. The 

Municipal Systems Act confers responsibility for waste service management to Local 

Municipalities. The City of Johannesburg therefore has the responsibility to perform the functions 

of general area cleansing, waste minimization, waste collection, waste transportation, waste 

disposal sites, and planning. These responsibilities are detailed in the Waste Management By-

Laws of 2003, which state: 

 
The Council has the responsibility to ensure that all waste generated within the municipal area is; 

�  collected, disposed of or recycled in accordance with these By-laws; and 

�  that such collection, disposal or recycling takes account of the waste management 

hierarchy  in the following order of priority: 

(a) Avoidance, waste minimisation and waste reduction; 

(b) re-use; 

(c) recycling, reprocessing and treatment; and 

(d) disposal. 

 
                                                      
 
 
 
 
 
 
 
 
79 Draft National Environmental Waste Management Bi ll, DEAT, November 2006. 

80 http://www.environment.gov.za/ProjProg/WasteMgmt /Polokwane_declare.htm; Section on “Acknowledgement  of responsibility”.
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The Council must further: 

�  endeavour to minimise the consumption of natural resources; 

�  promote the re-use and recycling of waste; 

�  encourage waste separation to facilitate re-use and recycling; 

�  promote the effective resourcing, planning and delivery of the municipal service and 

commercial services; 

�  endeavour to achieve integrated waste planning and services on a local basis; 

�  promote and ensure an environmentally responsible municipal service and commercial 

service; and 

�  endeavour to ensure compliance with the provisions of these By-laws. 

 

In terms of health care risk waste and hazardous waste, the waste management bylaws 

particularly deal with the registration (and permitting where applicable) of generators, 

transporters, treatment facilities and disposal facilities.  

 

3 .1 .5  The Waste Management Hierarchy 

Waste management initiatives in the City of Johannesburg are aimed at moving waste 

management from disposal to landfill at the bottom of the hierarchy to more preferred options 

such as composting, recovery, reuse, reduction and avoidance, presented in Figure 39. Where 

disposal and treatment are required, the emphasis is on safe and properly managed disposal and 

treatment.  

 

LandfillDisposal

Destruction

Chemical

PhysicalTreatment

Composting

Recovery

Re-useRecycling and 
Reprocessing

Minimisation and Reduction

Avoidance or PreventionCleaner production

Waste Management Hierarchy

LandfillDisposal

Destruction

Chemical

PhysicalTreatment

Composting

Recovery

Re-useRecycling and 
Reprocessing

Minimisation and Reduction

Avoidance or PreventionCleaner production

Waste Management Hierarchy

 

Figure 20: The waste management hierarchy requires moving waste management 
from disposal to landfill to preferred options high er in the hierarchy 

 
Waste management and municipal, provincial and national information 

The City of Johannesburg is responsible for general waste services and facilities within its area of 

jurisdiction. Pikitup is wholly owned by the City of Johannesburg and the official waste service 
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provider of the City. Pikitup was founded in 2001 to fulfil waste disposal, collection and recycling 

functions.  

 

Waste generation and management have no boundaries. Waste is not always disposed of, 

treated or recycled in the same geographic area where it was generated. In addition, 

responsibility for health care risk waste and hazardous waste is shared with provincial and 

national government departments. Information systems and available reports therefore deal with 

health care risk waste and hazardous waste on a provincial and not metropolitan scale. As such, 

the section on general waste focuses on the City of Johannesburg, while the sections on health 

care risk waste and hazardous waste includes provincial information. 

 

3.2 Sub Theme:  General Waste - Generation and Mana gement  

Under pressures of rapid population growth within the City, as well as high population densities, 

waste generation levels in the City are high, and effective management of this waste is required. 

The landfills in the region, managed by Pikitup, are facing increasing pressures as increased and 

constant volumes of waste are disposed at these sites and the lifespan of this infrastructure is 

diminishing. A further concern is waste streams that are not classified correctly and disposed of in 

an incorrect manner. Waste disposal has impacts on the environment and contribute to water and 

air pollution, and these are discussed in this section.  

 

3 .2 .1  State 

The latest data on waste generation in the City of Johannesburg indicates that a total of 1 492 

000 tonnes of general waste is generated per annum81. This figure represents a reduction of 

4.4% in general waste generation when compared to figures reported in 200382. Note that the 

accuracy of waste figures is questioned as a result of the availability and operation of weigh 

bridges at facilities, record keeping and land-filling of waste at privately owned facilities.  

 

3.2.1.1 General Waste Facilities and Management - Johannesburg 

Pikitup is responsible for the management of the four operational landfills within the City of 

Johannesburg. Public operational and closed landfill sites are presented in Figure 40. The landfill 
                                                      
 
 
 
 
 
 
 
 
81 GDACE; Development of a General Waste Minimisati on Plan for Gauteng – Status Quo and Waste Minimisa tion Options (February 2008) 

82 City of Johannesburg, Waste management planning status quo report, April 2003.
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facilities are presented in Table 46 for 2003 and mid 2006 to mid 2007. Three of the landfills are 

permitted, while the permit for the Ennerdale landfill site is pending.  

 

Note that Chloorkop landfill site, which is situated close to the western border of the City of 

Johannesburg in Ekurhuleni, receives waste from Ivory Park and Midrand within the City of 

Johannesburg jurisdiction. The lifespan of the Chloorkop landfill site is estimated to end in 2011, 

after which general waste from Midrand and Ivory Park will have to be accommodated in an 

alternative landfill site.  

 

Pikitup attempted to establish a landfill facility at a proposed site between Diepsloot and Dainfern 

in the north of the City of Johannesburg. This proposed facility is unlikely to proceed. Pikitup has 

entered into an agreement with the privately owned Mooiplaats landfill site, situated 

approximately 8 km from Diepsloot, to accept waste from July 2007 onwards. It is anticipated that 

the Linbro Park landfill may be transformed into an Eco-Park, while plans for the closed landfill at 

Kya Sands are still being developed. 

 

Table 15:  Summary of disposal by landfill in the l andfill sites servicing the City of 
Johannesburg, indicating figures reported in 2003 a nd figures for mid 2006 to mid 2007.  

Operational 

landfill sites 

and 

classification* 

Rate of 

deposition 

(tpa) 

200383 

Rate of 

deposition 

(tpa) 

2006/0784 

Available 

airspace 

m3 in 

2006/0785 

Airspace 

utilisation 

m3/annum 

(2003) 

Airspace 

utilisation 

m3/annum 

(2006/2007

) 

Lifespan 

in years 

Robinson Deep 

G:L:B- 
422 800 409 056 6 856 707  352 333 353 600 14 

Goudkoppies 

G:L:B-  
302 500 240 604 

14 237 

626 
252 083 311 182 29.5 

Marie Louise 

G:L:B- 
369 400 663 509 2 775 461 307 833 485 857 7 

Ennerdale 

G:M:B-  
81 200 123 031 1 298 67 667 64 459 10 

Recently closed landfill sites Date of 

                                                      
 
 
 
 
 
 
 
 
83 City of Johannesburg, State of the Environment R eport, 2003 

84 Pikitup, February 2008 

85 Pikitup, February 2008 
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closure 

Linbro Park 

G:L:B- 
339 500 

54 829 

(July 2005 

to Sept 

2006) 

- 282 01786 - 
October 

2006 

Kaya Sand 

G:L:B- 
 - - - - 2001 

*Note: Classification of landfill sites is done according to the following: 

G - General waste  S/M/L - Small/Medium/Large 

H:H - Containment landfill that accepts all hazardous waste  

B+ - Significant leachate B- - No significant leachate  

 

Both public and privately owned landfill sites are currently required to register with the Gauteng 

Provincial Government. Although 39 landfill sites have been registered in Gauteng, registration 

does not imply compliance with environmental standards or that permits have been issued for the 

sites. 

3 .2 .2  Drivers and Pressures 

Waste generation usually escalates with expansion of the population size, growing affluence and 

economic activity. Purchasing power, demand for packaged goods, more health care facilities, 

increased manufacturing and mining all contribute to increased generation of waste.  

Waste generation patterns may also be influenced by population growth and economic policies 

and programmes within a metropolitan area. While not desirable, a short term increase in 

generation of certain types of waste may be unavoidable due to economic growth. It is important 

that such patterns are managed and not allowed to proceed indefinitely.  

 

3.2.2.1 Population and Economic Growth 

The City of Johannesburg is faced with the challenge of reducing waste generation and disposal, 

while the population increased by 20.5% (from 3.225 million to 3.888 million) during the past 6 

years. Note that these figures do not include persons without legal residence within the City of 

Johannesburg. Indications are that this number may be substantial. 

 

                                                      
 
 
 
 
 
 
 
 
86 City of Johannesburg, State of the Environment R eport, 2003

 



 

 89 

In addition, an average growth in GDP of 5% was experienced in the City of Johannesburg during 

the past few years. Despite these driving forces that are expected to result in increased waste 

generation, available data indicates a reduction of 4.4% in generation of general waste between 

2003 and 2007. It should be noted that reservations are expressed regarding accuracy of data 

due to a number of factors including weigh bridges that are not always operating accurately and 

disposal at private landfill sites for which data is not available. 

 

 

Figure 21:  Waste infrastructure in and in close vi cinity of the City of Johannesburg. Note 
that both the Kya Sands and Linbro Park landfill si tes have reached the end of their 
lifespan and have been closed 

 

3.2.2.2 Impacts of the Generation of General Waste 

The potential impacts of waste manifest in both generation patterns and subsequent 

management of waste. These two broad impact areas are discussed below. 

 

The generation of general waste is influenced by the cost of management, which includes cost of 

transport, treatment and disposal. The closure of two landfill facilities in the northern part of the 

City of Johannesburg (and the imminent closure of Chloorkop Landfill) has already increased the 

cost of collection and transport of general waste due to longer distances and increased cost of 

disposal.  
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Although Pikitup attempted to establish a new landfill in the north of the municipal boundaries, 

surrounding land use and unacceptability of this type of land use to the surrounding society 

resulted in the development of such a facility in this area being unlikely. Future development of 

landfill facilities in the north of the City of Johannesburg are also unlikely, due to property price 

increases and demand for alternative land use. 

 

The increasing cost of waste disposal may however render waste minimisation, re-use and 

recycling initiatives economically viable, as currently most recycling programmes are 

economically driven. The increasing cost of disposal of general waste provides an opportunity, 

which is aligned with the goals of the Polokwane Declaration. 

 

3.2.2.3 Impacts of inadequate management of landfill sites 

Pikitup is responsible for the management of four operational landfill sites, as well as two landfill 

sites that have closed during the past seven years. Environmental management and monitoring 

of the landfill sites have been implemented. An external audit by an independent organisation is 

conducted on an annual basis to evaluate compliance to standards and identify non-conformities. 

Pikitup formulates corrective actions on the basis of auditor findings and recommendations. The 

independent audit conducted on the Pikitup managed landfill sites indicated the following: 

 

�  Air Pollution - 

�  Methane Migration 

�  Methane levels at some landfills are within explosive range 

�  Inadequate dust suppression at some landfills 

�  Complaints about odours from Robinson Deep and Marie Louise 

�  Water Pollution  -  

�  Excessive leachate and run-off without sampling at some current landfills 

 

3 .2 .3  Responses 

 

The City of Johannesburg completed a waste management policy and integrated waste 

management plan by 2003. Waste bylaws have also been adopted by council for implementation 

by 2003. Progress has been made during the past four years, notably with: 

�  Addressing pressure on available landfill space through alternative management 

arrangements with private landfill operators. 

�  Operation of landfills in compliance with DWAF Minimum Requirements. Environmental 

management at landfills is operational and audited by independent auditors. Areas of 

ineffective management of landfills have been highlighted and are being addressed by 

Pikitup. 
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The little progress with reduction in generation of general waste compounds the existing pressure 

on landfill space. One of the key mechanisms to reduce waste to landfill is waste minimization, 

recycling and re-use. 

 

3.3 Sub Theme:  Minimisation of General Waste  

 

As discussed above, the generation of large volumes of general waste is having implications for 

landfills within City of Johannesburg. Initiatives in this regard (including recycling) are aimed at 

reducing the volumes of general waste, and subsequently reducing the impacts of disposal of this 

waste.  

 

3 .3 .1  Drivers and Pressures 

The huge quantities of waste that require management, the increasing cost of waste 

management and disposal, the pressure on land use for different purposes and the squandering 

of useful resources made waste minimisation an important focus during the past few decades. 

Recycling projects are beginning to take grip on the international stage, and these ideals and 

initiatives have influenced many of the projects currently in progress in the City of Johannesburg.  

 

3 .3 .2  State 

A number of waste minimisation and recycling initiatives have been implemented within the 

borders of the City of Johannesburg by both local government and a number of private recyclers. 

This section provides an overview of a number of these initiatives. The City of Johannesburg has, 

through Pikitup, focussed on operation of buy-back centres to recycle useful material and 

reduction of organic wastes through composting. 

 
Minimisation of General Waste – City of Johannesburg 

Initiatives and projects form the City of Johannesburg has focused on main line recyclables and 

compostable organics. The following facilities are in place within the City of Johannesburg: 
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3.3.2.1 Recyclables 

Eighteen buy-back centres or material recovery facilities and 48 garden site/drop-off centres are 

operational in the City of Johannesburg87. (Locations on Figure 40). There are also nineteen 

shopping centres where recyclables may be deposited. An estimated 29 526 tpa are recovered 

through buy-back centres, garden sites/ drop-off centres and collection at shopping centres88. It is 

notable that glass and metal handled at buy-back centres comprise 61% of total recyclables 

recovered. 

 

3.3.2.2 Organic Waste 

Organic waste from a number of garden depots in Johannesburg is transferred to the Pikitup 

composting facility at Panorama in the West Rand. Pikitup has increased the material accepted at 

this garden waste composting facility from 12 000 tonnes/annum in 2003 to 50 000 tonnes/annum 

in 200722. The shredded green waste is processed into compost and sold into the domestic, 

municipal and agricultural markets. 

 

Recent available information on the composition of the waste stream is indicated in Figure 41 

(approximately 60% of the general waste stream can in theory, be recycled). 

  

                                                      
 
 
 
 
 
 
 
 
87 Addresses of some are available on  http://www.joburg.org.za/content/view/725/66/1/5/ 
88 City of Johannesburg, Department of Waste Policy and Programmes, 2008 
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Figure 22:  Predicted composition of the general wa ste stream, generated in the City of 
Johannesburg 89, indicating non-recyclables and three categories o f streams that can be 
recycled. 

 

Minimisation of General Waste from Business and Industry – National and Gauteng 

The quantification of volumes of materials recovered for recycling is difficult to present at a local 

level, due to the fact that material collected at depots may originate from different sources. In 

addition, collection may occur in different provinces and be dropped off at a single depot. Industry 

wide initiatives have assisted in alleviating the waste streams that are generated, and the 

proportion of products that can be recycled. However, data collected for South Africa indicates 

the recycling rates for each of the sectors (potentially the rates for Gauteng will be higher than the 

national rates, as the province is the most active province in terms of recycling initiatives): 90 

�  - Glass Packaging - 14% 

�  - Plastics  - 18 % 

�  - Paper   - 31 % 

�  - Metal Beverage Cans - 37 %  

 

                                                      
 
 
 
 
 
 
 
 
89 GDACE; Development of a general Waste Minimisati on Plan for Gauteng – Status Quo and Waste Minimisa tion Options (February 2008) 

90 GDACE; Development of a General Waste Minimisati on Plan for Gauteng – Status Quo and Waste Minimisa tion Options (February 2008) 
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3 .3 .3  Impacts  

The impacts of waste minimization initiatives are both positive and potentially negative, if not 

managed. Waste minimisaton and recycling has resulted in a number of businesses and 

employment opportunities being created. The Glass Recycling Company indicated that they plan 

to establish 80 entrepreneurs a year to recycle / collect glass, with an off-spin of approximately 4 

800 jobs being created around the country91. Other positive impacts of waste minimisation include 

decreasing the pressure on landfills and incinerators within the City, and other environmental 

impacts such as saving energy and reducing the number of trees that are cut down.  

 

Negative impacts associated with recycling include cable theft, theft and selling of other 

recyclable items (e.g. batteries) and occupational exposure of employees at recycling facilities. 

Cable theft of copper cable costs companies millions of rands every year (cost Telkom R863 

million between April 2007 and January 200892). It is estimated that cable theft in South Africa 

costs the country around R500 billion a year, with over 11 000 crime incidences reported in 

200693.  

 

3 .3 .4  Responses 

Progress has been made with implementation during the last four years, notably with facilities 

aimed at recycling and re-use (e.g. increase from 12 000 tpa 50 000 t/a of garden waste that is 

accepted for composting), and with studies aimed at quantifying the recyclable component of 

general waste. New initiatives planned include requirement for green procurement for City of 

Joburg, and new environmental waste education programmes.  

 

Progress against the objectives and targets stated in the waste management policy of 2003 does, 

however, not seem adequate to reach stated objectives and targets. The target of achieving 40% 

of the target for reduction of general waste in the Polokwane Declaration (reduction of 50%), 

effectively translates into an overall reduction of 20% in waste generation. Data suggests that a 

reduction of 4.4% in generation of general waste has been achieved during the past four years. It 

seems unlikely that a further 16% reduction will be achieved in the remaining four years up to 

2012. 

 

                                                      
 
 
 
 
 
 
 
 
91 http://www.engineeringnews.co.za/article.php?a_i d=122870 

92 http://www.citizen.co.za/index/article.aspx?pDes c=59486,1,22
 

93 http://www.engineeringnews.co.za/article.php?a_i d=112954 
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3.3.4.1 New Facilities and Projects 

Selected new facilities and projects of the City of Johannesburg and Pikitup include: 

�  Material recovery facility – The City and Mama-She’s Waste Recyclers developed a 

material recovery facility close to Linbropark landfill site. This facility handles 

approximately 1 200 tonnes of waste per month and recovers some 70% of the waste 

stream for recycling94. 
�  Pikitup and Mama-She’s Waste Recyclers are piloting a curb-side recycling pilot project 

in conjunction with residents of Lonehill and Sandton.95.  
�  The Gauteng Green E-waste Channel has initiated the establishment of ten pilot sites for 

the drop-off of e-waste in collaboration with Pikitup.  
 
Separation of waste at sources has been accepted as the principle that will be followed during the 

2010 Soccer World Cup. The City of Johannesburg is already raising awareness through 

separation of waste at source at current sporting events. 

 

3.4  Sub Theme: General Waste - Access to Services  

 

Used as an important social indicator, the access that the population has to waste disposal 

services is considered in this section. With the population growth experienced in the region, and 

particularly with the rapid growth and spread of informal settlements, service delivery is 

increasingly difficult. Waste disposal services need to be carefully managed, particularly in the 

light of health risks that may occur with waste not being disposed of efficiently and adequately.  

 

3 .4 .1  Drivers and Pressures 

A major pressure on the levels of service delivery with City of Johannesburg is the increase in 

population numbers within the region. Inadequate waste removal services, inaccessibility of 

services or a low level of awareness on the impacts waste result in illegal dumping. Refuse 

collection is easier in formal settlements / residential areas than it is in informal settlements. A 

further issue is the increasing volume of waste that will need to be managed when there are 

increased levels of service delivery. Pressures on available landfill space and recycling projects 

therefore intensify with an increase in service delivery. 

                                                      
 
 
 
 
 
 
 
 
94 GDACE; Development of a general Waste Minimisati on Plan for Gauteng – Status Quo and Waste Minimisa tion Options (February 2008) 

95 GDACE; Development of a general Waste Minimisati on Plan for Gauteng – Status Quo and Waste Minimisa tion Options (February 2008)  
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3 .4 .2  State 

Data from the Statistics South Africa Community Survey 2007 refuse removal services (refuse 

removed once a week) have dropped from 91.2% of households in 2001 to 90.2% of households 

in 2002 96. (refer to Figure 43). A backlog of 1 050 842 households still exists. It must however be 

noted that these figures do not take residents without legal residency into account.  
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Figure 23: Percentage of households receiving refus e removal services in 
Johannesburg 

 

Pikitup has cleaned up approximately 13 900 tonnes of waste dumped illegally during 2007. 

Some of the factors that impact on this problem include the relatively high costs of disposal and 

transport of waste, as well as the rather early closing times of some landfills and other 

management facilities, making them inaccessible to the working population. A further impacting 

                                                      
 
 
 
 
 
 
 
 
96 Stats SA, Community Survey 2007, Municipal data on household services 
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factor is the general lack of understanding of the environmental and economic impacts of 

dumping of waste. 

 

3 .4 .3  Impacts of Inadequate Waste Collection Services 

The households in the City of Johannesburg that do not currently receive a refuse disposal 

service is an estimated number of 57 13297. These households are typically situated in poorer 

areas and often in informal settlements. Infrequent collection of general household waste results 

in decomposition of wastes within residential areas. These waste dumps are attractive feeding 

and breeding sites for flies, which are vectors for various pathogens, as well as rodents and 

rodent fleas. Apart from the health risks as a result of higher levels of pathogens, dump sites 

pose a safety risk due to sharp objects and possible hazardous materials. 

 

Unmanaged general waste dumps contributes to pollution of surface water and soil, either 

through leachate or litter reaching surface water streams and storm water systems. In addition to 

direct risks to human health, odour problems and aesthetic degradation associated with 

stockpiles of waste, impacts on quality of life. 

 

3 .4 .4  Responses  

The biggest challenge in with waste management is the rapid population increases experienced 

by the City of Johannesburg. These changes make it difficult to manage the systems properly and 

adequately. The problem is particularly difficult in informal settlements, also with rapid population 

growth, but only limited infrastructure development in conjunction with this growth. Service 

delivery in these areas in particular is of concern. Household collections are virtually impossible in 

these areas with the very limited road network in informal settlement areas, and centralized 

collection points are required to enable trucks to collect waste. Recycling initiatives are also 

important in this regard.  

 

Numerous projects and initiatives are currently conducted by Pikitup within the City of 

Johannesburg, in order to keep up with the ever increasing demand for basic service delivery of 

waste collection. A Round Collected Refuse Service is provided, which aims at providing a 

weekly service to the population living in informal settlements. Street cleaning programs are in 

place, which include lane flushing with high pressure hoses, and litter collection throughout the 

City. Environmental awareness programmes are aimed at improving the education levels of 
                                                      
 
 
 
 
 
 
 
 
97 This figure excludes residents without legal res idency. 
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communities towards recycling and waste minimization, particularly aimed at the inner city. 

Pikitup is also aiming at introducing initiatives that will contribute in the long term to waste 

minimisation efforts, particularly initiatives like recycling programmes.  

 

3.4.4.1 Implementation of Waste Reduction Measures 

�  Against the background of the national vision in the Polokwane Declaration and 

objectives and targets in the City of Johannesburg waste management policy, much more 

focussed and assertive implementation mechanisms to reduce generation of general 

waste, as well as disposal to landfill, is required. It is suggested that a review of the 

Integrated Waste Policy and Integrated Waste Management Plan be conducted to 

incorporate significantly more assertive implementation mechanisms to reduce general 

waste. The following may be considered: 

 

�  Review of targets in respect of the waste management hierarchy. Recent studies indicate 

that approximately 60% of the general waste stream is recyclable. The reduction of waste 

generation and landfill targets in the waste management policy needs to be reviewed 

against this information. Note that these studies have focussed on separation and 

recycling of components of the waste stream at landfills. It is proposed that an additional 

investigation should be launched into separation at source at the point of generation. The 

recyclable component of general waste is anticipated to be even higher. 

 

�  Consideration of waste reduction implementation structures.   

 

o There are many demands on budget allocations within municipal structures and it 

may not be possible to source sufficient funds to drive the substantial waste 

reduction programme that is required. It is notable that most recycling 

programmes are economically driven and that a number of recycling businesses 

are successful. Consideration should be given to joint launching and 

implementation of recycling programmes within structures such as public private 

partnerships. Appropriate business structures will provide opportunities to develop 

recycling facilities at lower cost to the City of Johannesburg. 

 

�  Some of the challenges facing recycling ventures include requirements of the 

Environmental Impact Assessment Regulations, the Health Act and the Occupational 

Health and Safety Act.  While these requirements do not pose difficulty to medium to 

large companies, small companies may be excluded form operating. The following 

potential roles of the City of Johannesburg in joint projects may be considered: 

o Direct joint ventures to comply with relevant legislation.  
o Monitoring and auditing functions of the City of Johannesburg, combined with 

population of a Waste Information System, will be important to ensure compliance 

with the host of legal requirements applicable to waste recycling operations. 
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o Appropriate locations for recycling facilities are often problematic. Sites of closed 

landfill sites may be considered in this regard. 
 

�  The following sections are included to provide a comprehensive overview of different 

categories of waste generated within Gauteng, which includes the City of Johannesburg. 

Note that health care risk waste and hazardous waste have a strong regional/provincial 

component in terms of generation and management. Many treatment or disposal facilities 

of these waste types service geographical areas outside the City of Johannesburg. In 

addition, responsibilities for these waste categories are shared on provincial and national 

level. 

 

3.5 Sub Theme:  Health Care Risk Waste Generation a nd Services – Gauteng 

 

Health care risk waste generation and the disposal thereof is a key concern, particularly under the 

current situation of limited/insufficient disposal facilities and incinerators for this waste stream. 

Health care risk waste poses numerous human health concerns if not disposed of correctly. This 

waste stream and the related services is difficult to quantify for the City of Johannesburg as a 

separate region, and so this section is presented for Gauteng as a province.  

 

3 .5 .1  Drivers and Pressures 

The increase in the population levels in Gauteng place huge pressures on the health care 

facilities in the province, and in turn result in higher volumes of health care risk waste being 

generated. These increased volumes have to be managed correctly, and levels of service 

delivery need to keep up with the higher generation levels. Improvements in health care services 

within the province, as well as increases in the number of people who have access to proper 

health care facilities, have created additional pressures on service delivery, and result in 

increased volumes of waste being generated.  

 

A key focus should be placed on the improved separation of waste streams at their source (health 

care facilities). Health care risk waste needs to be separated from general waste, as this will 

potentially lower the volumes of ‘health care risk waste’ that are generated from health care 

facilities. In conjunction with this, the treatment facilities for these waste streams need to be well 

managed. Waste should be disposed of adequately and in the appropriate manner. 
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3 .5 .2  State 

The total amount of health care risk waste generated in the year 2000 in both public and private 

facilities, was estimated at 1 200 tons/month for Gauteng Province. No reliable, current figures 

are available, as health care risk waste generators are not required to report volumes generated 

to authorities98. Indications are that approximately 600 major generators produced some 89% of 

the total volume, while 9 700 minor generators were responsible for the remaining 11%99. Typical 

large and small scale generators are listed in Table 16. 

 

Table 16:  Typical large and small scale health car e risk waste generators 

Health care risk waste generators 

Large scale 

generators 

Public and private hospitals including Chris Hani Baragwanath 

Hospital in Soweto, Johannesburg Hospital and Kenridge Hospital in 

Parktown, South Rand Hospital in Rosettenville, Sizwe Tropical 

Disease Hospital in Sandringham, Helen Joseph Hospital in 

Westdene, Sunninghill Hospital in Sandton and Wilgeheuwel Hospital 

in Roodepoort. 

Public and private clinics 

Blood transfusion centres 

Small scale 

generators 

Medical laboratories 

Pharmaceutical industry 

Medical General Practitioners 

Dentists 

Veterinary hospitals 

Veterinary surgeons 

Tattoo artists and piercing shops 

Private homes 

Allied practitioners 

Pharmacies 

Old age homes 

Hospices 

Rehabilitation centres 

Psychiatric hospitals 

Prisons 

Mortuaries 

 

The Health Department of the City of Johannesburg is responsible for the monitoring and auditing 

of waste handling procedures at 89 public clinics, which includes one mobile clinic and one clinic 

that operates only on Fridays. Pikitup is contracted to collect and treat health care risk waste at 

these public clinics. A further 23 transporters of health care risk waste are registered in the 

                                                      
 
 
 
 
 
 
 
 
98 Meeting with GDACE, April 2008. 
99 Feasibility Study into the Possible Regionalisation of Health Care Risk Waste Treatment / Disposal Facilities in 
Gauteng”, Nov. 2000 
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Gauteng Provincial Government Waste Information System at the end of 20075. These 

transporters service both public and private health care risk waste generators. 

 

Health care risk waste in Gauteng, including the City of Johannesburg, is mostly treated through 

destruction in incinerators. Gauteng Provincial Government determined that 54 incinerators, 

situated throughout Gauteng, were operating in 2000. None complied with the emission 

guidelines proposed by the Department of Environmental Affairs and Tourism. As such, a large 

number of these facilities were to be closed down if not upgraded.  

 

There are currently five health care risk waste treatment facilities registered on the Gauteng 

Provincial Government electronic Waste Management Information System, of which three are in 

the City of Johannesburg (refer to Table 17). The maximum treatment capacity that is currently 

operational in City of Johannesburg is 652 ton/month, with additional capacity possible from a 

facility in Benoni and a further facility in Germiston being planned.  

 

Table 17:  Registered health care risk waste treatm ent facilities in City of Johannesburg 
and Gauteng 100 

Treatment 

facility 

Permitted 

capacity 

Maximum 

capacity 

treated per 

month 

Expected 

spare 

capacity 

Area Status 

City of Johannesburg 

EnviroServ 700 kg/hour 512 t/month 76 t/month Roodepoort Active 

Pikitup 350 kg/hour 140 t/month 48 t/month Turfontein Active 

Evertrade 

Medical 

Waste* 

- - 0.132 t/month City Deep  

Record of 

Decision after 

EIA pending 

Gauteng 

ClinX Waste 

Management 
- 

Expect 176 

t/month 
- Germiston 

Record of 

Decision after 

EIA pending 

Aid Safe - 280 t/month - Benoni 

Active in 2005, 

non-operational 

due to non-

compliance, 

                                                      
 
 
 
 
 
 
 
 
100 GDACE register of Waste Treatment Facilities, 2 008 
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restarted in 

November 2007 

*The facility may proceed under different owners. 

 

3 .5 .3  Impacts  

Despite these facilities, incidents of illegal stockpiling and storage, before treatment of health care 

risk waste, still occur101. Some of these problems are related to transport of health care risk waste 

from other provinces to treatment facilities in Gauteng, with subsequent pressure on treatment 

capacity. In addition, a facility operated by Aid Safe was non-operational for an extended time 

due to non-compliances. This loss of treatment capacity exacerbated problems, leading to illegal 

stockpiling and storage of health care risk waste. Despite registration and operation of facilities, 

exceedences of atmospheric pollution limits also still occur at some of the treatment facilities. The 

treatment facility operated by Pikitup is registered with the Gauteng Department of Agriculture, 

Environment and Conservation, but does not comply with requirements of air pollution legislation.  

 

3 .5 .4  Responses 

�  Responses to health care risk waste management include dedicated structures to focus 

on enforcement of legislation and regulations, as well as measures to deal with 

management issues and capacity of waste treatment facilities, as necessary.  

 

�  The enforcement branch at GDACE has a function to monitor and enforce the 

compliance of landfill and waste treatment facilities within the province102. Monitoring is 

done against permit conditions and against legislative requirements. The functions of this 

department also include initiating certain systems to assist with these monitoring and 

enforcement requirements.  

 

�  The enforcement branch at GDACE has been assigned the following functions (Table 

18), in order to monitor the compliance of treatment facilities and landfills within the 

province. 

 

                                                      
 
 
 
 
 
 
 
 
101 Power, M. and Make, J.; The Times, 2 December 2 007. 

102 http://www.gdace.gpg.gov.za/html/Enforce_Branch .htm  
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Table 18: Roles and functions of enforcement branch  at GDACE 103 

Branch / Directorate Role Function 

Compliance and 

Enforcement Branch 

To enhance the 

Department’s 

compliance and 

enforcement mandate 

1. To initialize conceptualize, implement 

and support the Departments compliance 

programme. 

2. To provide support and tools for decision 

making. 

Compliance Monitoring 

Directorate 

Integrated compliance 

monitoring system 

Monitoring and assessing compliance with 

permit conditions and legislative 

requirements 

Enforcement 

Directorate 

Integrated enforcement 

system 

Investigations, prosecution and 

enforcement of environment legislation. 

Strategic Compliance 

and Enforcement 

Directorate 

Integrated compliance 

and enforcement 

system 

Initiate compliance monitoring systems. 

 

Due to the Aid Safe treatment facility being non-operational for an extended time, there was 

inadequate capacity to treat the volume of health care risk waste generated. As a temporary 

measure, the Holfontein Landfill has been permitted since December 2007 by the National 

Department of Environment Affairs and Tourism to accept both untreated and treated health care 

risk waste for disposal to landfill. The waste has to be treated with chlorinatred lime prior to its 

disposal to the landfill. 

 

3.6 Sub Theme:  Hazardous Waste Generation and Servi ces – Gauteng 

 

Hazardous waste generation is generally driven by industry, and industry expansions result in 

larger quantities of waste that needs to be disposed of. Waste minimization and waste separation 

strategies should be considered in reducing the volumes of this waste that need to be landfilled. 

Pressures are faced by the disposal and treatment facilities, particularly as available space in 

appropriate landfills is diminishing.  Information for hazardous waste is difficult to quantify for City 

of Johannesburg as a separate region, and so this section is presented for Gauteng as a 

province.  

 

                                                      
 
 
 
 
 
 
 
 
103 http://www.gdace.gpg.gov.za/html/Enforce_Branch .htm 
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3 .6 .1  Drivers and Pressures 

While an increase in population contributes to generation of hazardous waste, the largest volume 

of hazardous waste is associated with industrial activity. Increased economic growth, often 

facilitated by increased industrial activity, is the most important driver of hazardous waste 

generation. The City of Johannesburg has experienced growth in GDP of an average 0f 5% over 

the past few years. 

 

The Gauteng Economic Development Agency (GEDA) suggests that the province “realign the 

manufacturing sector away from traditional heavy industry input markets and low value added 

production towards sophisticated, high value added production”. It is also suggested that various 

other high value added production activities be developed, including in the agricultural and 

mineral sectors of the economy. Other areas of industry that have been identified by GEDA 

include the development of the information technology, telecommunications, research and 

development, and bio medical industries.104 These new developments may potentially result in 

lower volumes of hazardous waste being generated per gross geographical product from these 

newer industries.  

 

The management of hazardous waste within Gauteng should be dealt with by adhering to the 

waste management hierarchy, with the first option being the most preferable, and the final option 

being as a last resort (waste management hierarchy in Figure 39). The objective of this 

framework is to ensure that generators are producing the smallest volumes of hazardous waste 

possible, and that the final treatment of this waste at the treatment facilities is done to the 

appropriate standards: 

�  Avoid generating hazardous waste; 
�  Minimise the amount of hazardous waste that is produced; and  
�  Ensure adequate and well-managed treatment facilities or landfills 

 

3 .6 .2  State 

A study conducted by GDACE105 assessed the hazardous waste that is currently generated in 

Gauteng. A total of 446 200 tonnes per annum (tpa) of hazardous waste, in various forms, is 

generated annually in Gauteng. The estimates percentage generated per sector are indicated in 

Figure 44. It must be noted that the different sectors differ in size and contribution to the 
                                                      
 
 
 
 
 
 
 
 
104 http://www.southafrica.info/business/investing/ opportunities/gauteng.htm 

105 Gauteng Provincial Government; First Generation  Integrated Hazardous Waste Management Plan for Gau teng – Assessment of Status 

Quo, 2006 
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economy. The expected Hazard Rating of waste from the sectors producing the largest volumes 

of hazardous waste is shown in Figure 45 with information on hazard ratings in Box 1 (note that 

the high category will also include a small percentage of waste classified as an extreme hazard). 

 

Estimated percentages of hazardous waste generated by different 
sectors in Gauteng per annum
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Figure 24:  Estimated percentages of hazardous wast e generated per sector in Gauteng 106  

 

 

                                                      
 
 
 
 
 
 
 
 
106 Gauteng Provincial Government; First Generation  Integrated Hazardous Waste Management Plan for Gau teng – Assessment of Status 

Quo, 2006 

 



 

 106 

1607848

0

10000

20000

30000

40000

50000

60000

70000

80000

Mining Chemical Metallurgical Food and
Beverages

E
st

im
at

ed
 V

ol
um

e 
tp

a

High 

Moderate

Low

 

Figure 25:  Hazard ratings of the hazardous waste p roduced in the four sectors where the 
largest quantities are generated.  

 

 
 

3 .6 .3  Impacts  

Exposure to dumped or poorly managed hazardous waste poses the following risks and potential 

impacts:  

 

Box 1: Hazard rating 

 

Extreme Hazard:  waste of first priority concern, containing significant concentrations of 

extremely toxic substances, including certain carcinogens (may cause cancer), teratogens 

(may cause birth defects) and infectious wastes. 

High Hazard: waste of second priority concern with highly toxic characteristics or extremely 

toxic substances, which are not persistent, including certain carcinogens.  

Moderate Hazard:  waste of third priority concern, which is moderately toxic or which 

contains substances that are potentially highly harmful to human health or to the 

environment but are not persistent. 

Low Hazard:  waste that often occurs in large quantities and which contains potentially 

harmful substances in concentrations that in most instances would represent only a limited 

threat to human health or to the environment. 

Source: Minimum Requirements for the Handling, Classification and Disposal of Hazardous 

Waste, DWAF, 2nd Edition, 1998. 
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3.6.3.1 Health risks 

Human health can manifest in a variety of ways by hazardous waste that is not managed 

correctly. Exposure to hazardous compounds in waste may be either directly through skim 

contact or ingestion or indirectly through pollution of environmental media.  

 

Illegally dumped material pose health risks in whichever area it is dumped. If illegal dumping does 

occur, this waste should be collected and disposed of as soon as possible, to avoid the negative 

impacts that may result.  

 

3.6.3.2 Contamination of surface water 

Surface water is contaminated when run-off/ storm-water from hazardous waste disposal sites is 

not managed correctly. This surface water has the potential of contaminating the groundwater 

systems, as well as flowing into nearby communities.  

 

3.6.3.3 Air quality 

Air quality may be impacted upon by metals, pesticides, nitrates, and other substances that are 

emitted into the atmosphere (or water stream). These may have long-term impacts on 

communities living near to hazardous waste disposal sites, particularly amongst younger age 

groups107. 

 

3.6.3.4 Contamination of soil and groundwater 

Groundwater and soil contamination may occur through leaching processes that occur on the 

disposal sites. Disposal sites need to be properly lined and managed to prevent leaching.  

 

3.6.3.5 Environmental degradation (visual quality) 

As with any landfill site, visual impacts of the site are always a concern. Landfills that have 

reached their life-span can potentially be closed of and re-habilitated to a certain degree to 

minimize the visual impact of the site.  

 

                                                      
 
 
 
 
 
 
 
 
107 http://www.atsdr.cdc.gov/child/ 
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3 .6 .4  Responses 

The majority of hazardous waste generated by industry in Gauteng is disposed of at landfills, with 

the pharmaceutical and mining industries the only sectors using incineration. Treatment facilities 

in Gauteng (refer to Table 19) are all outside the borders of the City of Johannesburg. The 

shortage of treatment facilities results in most of the hazardous waste being land-filled.  

 

Table 19: Hazardous waste treatment facilities in G auteng 108 

Treatment facility 
Types of waste 

treated 
Areas Status 

Thermopower 

Waste Treatment 

Facility 

Selected Organic 

Chemical waste 
Olifantsfontein Active 

Tiger Chemical 

Treatment Facility 

Chemical waste 

(metal and oil 

recovery) 

Olifantsfontein 

Record of Decision pending 

after Environmental Impact 

Assessment 

Rand Refinery 

Carbon Incinerator 

Carbon-rich material 

from mining 
Germiston Active 

 

Holfontein, which is situated in the Ekurhuleni Municipal area and is next to the Gauteng border 

with Mpumalanga, is the only permitted hazardous (H:H) site readily accessible in Gauteng. The 

volumes of hazardous waste disposed of has decreased between 1997 and 2003, but increased 

sharply from 2003 to 2006 (refer to Figure 46). The Holfontein hazardous waste site received 

approximately 36 000 tons of almost exclusively hazardous waste per month during the period 

September 2006 to August 2007109. The trend in the composition of the waste stream is a 

decrease in hazardous liquids and sludges and an increase in the amount of dry hazardous 

metallurgical residues. In most cases, waste is treated at the site prior to disposal. This treatment 

may include ash blending, chemical stabilization/ neutralization with lime, cement, or proprietary 

chemicals, reduction of chromium (VI), and other oxidizing agents, as well as oxidation of 

mercaptans and other sulphur containing waste.  

 

The Holfontein landfill has an estimated lifespan of a further 25 years but, if extended, could last 

40 years. It is predicted that hazardous waste generation is, at least in the next ten years, likely to 

continue to increase, resulting in reduced life-spans for landfills. However, waste minimisation 

                                                      
 
 
 
 
 
 
 
 
108 GDACE register of Treatment Facilities, 2008 
109 Personal communication 
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programmes, e.g. waste avoidance, recycling, and waste exchange, plus the advent of alternative 

technologies, e.g. the use commercially viable incinerators and alternative fuels and resources 

(AFR) in cement kilns, would be expected to reduce the amount of waste that must be disposed 

to landfill.  
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Figure 26:  Hazardous waste disposal at the Holfont ein H:H site 110 

 

3.6.4.1 Recycling and recovery of hazardous industrial waste - Gauteng 

The most common waste streams that are recycled in Gauteng include solvents (1 000tpa), 

paints, oils (9 000tpa), grease, batteries, polymers and rubbers. Waste hydrochloric acid 

produced by the metal finishing industry is also regenerated in some cases. Cleaner technologies 

have been adopted in numerous industries, including technologies for waste minimization and 

emission abatement. Waste exchange systems currently do not exist to any great extent in 

Gauteng.   

 

The recycling and recovery of hazardous waste that currently occurs in Gauteng is indicated in 

Table 20. In all the sectors indicated, the majority of the waste streams are landfilled (in some 

cases, the waste is pre-treated before it is landfilled). 

 

                                                      
 
 
 
 
 
 
 
 
110 Gauteng Provincial Government; First Generation  Integrated Hazardous Waste Management Plan for Gau teng – Assessment of Status 

Quo, 2006 
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Table 20: Recovery and recycling of hazardous waste  streams in Gauteng 111 

Sector Recovery and Recycling and Disposal 

Mining Waste hydrochloric acid is taken off site for regeneration by a third party 

(Metsep). 

Solvent waste and paint sludge is recycled 

Waste hydrochloric acid is taken off site for regeneration by third party 

Waste is incinerated in pharmaceutical sub-sector 

Chemical 

Most waste-streams go to landfill 

Waste solvents, oils and grease are recycled by third party Metallurgical 

Foundry Sand is recycled until it reaches the end of its usable cycle, 

then is landfilled. 

Paper sludge is re-used until the end of its re-usable cycle, then a small 

proportion is land-filled 

Most paper pulp waste is used in the manufacture of clay bricks, as a 

liner for cattle feedlots, and in compost. 

Plastics are recycled by third party 

Paper and Pulp 

Ash is used in other processes, such as in the manufacturing of cement 

bricks. Alternatively the ash is use as landfill cover and to treated liquid 

waste by ash-blending before they are landfilled. 

Lead Acid Batteries are sent for lead recovery, e.g. at Fry’s Metals, while 

the acid and other components are treated and landfilled.  

Oils, solvents, and paint-sludge are recycled 

Manufacturing - 

Other 

Waste hydrochloric acid is taken for regeneration by third party 

Non-metallic 

minerals 

All waste is land-filled 

Energy Waste hydrochloric acid is taken for regeneration by third party 

Textiles All waste is land-filled 

Food and 

Beverages 

All waste is land-filled 

Leather Waste hydrochloric acid is taken for regeneration by third party. Tannery 

sludges, paint sludge and leather scrapings are landfilled. 

Waste polymers are re-used or recycled Plastic products 

Waste solvents, oils and acids are recycled by a third party 

                                                      
 
 
 
 
 
 
 
 
111 GDACE; First Generation Integrated Hazardous Wa ste Management Plan for Gauteng (GHWMP), Situationa l Analysis and Baseline 

Assessment Report, July 2006.  
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Sector Recovery and Recycling and Disposal 

Waste rubbers and plastics taken for recycling by third parties Rubber products 

There are efforts to use waste rubbers as an energy source in cement 

kilns 

Caustic, oil sludge, and solvent waste are recycled until it reaches the 

end of its usable cycle, after which it is land-filled. 

Commercial 

Waste oil, grease and solvents are recycled 

 

3.6.4.2 Recovery of Oil and Oily Waste 

The ROSE Foundation manages the collection, storage and recycling of used lubricating oil in 

South Africa. It has an Operations Centre in Chandor, Krugersdorp, (where waste oil is 

processed) as well as other operation centres around the country. There are various collection 

depots within the City of Johannesburg which receive oil to be recycled (Table 21). The ROSE 

Foundation can also arrange for the collection of waste oil from various locations around City of 

Johannesburg.  

 

Table 21: Drop Off Depots for oil recycling within City of Johannesburg 112  

Depot Suburb 

Bangalore Drive Garden Site Avalon, Lenasia 

Flamingo Garden Site Avalon, Lenasia 

Phillipi Road Garden Site Avalon, Lenasia 

Bez-Valley Garden Site Bez-Valley 

Ballyclare Garden Site Bryanston 

Oilkol (Pty) Ltd Johannesburg 

Club Street Garden Site Norwood 

Melrose Garden Site Norwood 

Norwood garden Site Norwood 

Panorama Garden Site Roodepoort 

 

Used oil is bought from the ROSE Foundation by numerous companies who use the oil in various 

ways, including its use as a furnace oil. These companies include PPC Lime, Exol (Pty) Ltd, and 

FFS Refiners (Pty) Ltd. The treatment processes of the oil include the mechanical separation of 

                                                      
 
 
 
 
 
 
 
 
���  http://www.rosefoundation.org.za/ 
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contaminants by filtration and centrifuging, chemical separation to remove unwanted 

components, and thermal refining to increase the quality of the fuel. 

3.7 Linkages to other Themes 

 

�  Socio-economic 
o Service delivery levels considering demographics, housing condition, population 

density and socio-economic status. 
o Recycling projects considering demographics, housing conditions, population 

density and socio-economic status. 
�  Climate change vulnerability – GHG emissions and contribution to climate change.  
�  Infrastructure development –  

o Current landfill capacities and/or the requirement for new landfills or expansions 
o The development of new recycling programs 

�  Energy and demand side management – potential energy source from landfill gases. 
�  Air quality management 

o Emissions from landfill sites 
o Emissions from incinerators other similar treatment facilities 

�  Surface water – seepage from landfill sites or treatment facilities into the groundwater 

system 
 

3.8 Recommendations 

 

The response strategy of the City of Johannesburg in terms of health care risk waste and 

hazardous waste should focus on integration and coordination with provincial and national 

government. While a number of projects and investigations are directed by national and provincial 

government in regard to health care risk and hazardous waste, support and contributions towards 

management from the City of Johannesburg will only add to the effort. 

 

Table 22:  Indicators that reflect the regional foo tprints of waste management within City of 
Joburg. 

ISSUE 

DPSIR 

frame-

work 

INDICATOR 

POPULATED 

INDICATOR 

(year as 

indicated) 

POPULATED 

INDICATOR 

(2007) 
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ISSUE 

DPSIR 

frame-

work 

INDICATOR 

POPULATED 

INDICATOR 

(year as 

indicated) 

POPULATED 

INDICATOR 

(2007) 

Metric tonnes of 

general waste 

from the City of 

Johannesburg 

disposed of on 

landfill per annum 

(2003) 

1.56 million 

metric tonnes 

 

1.49 million 

metric 

tonnes* 

Sub Theme: General Waste : 

Generation and Management 
a 

Issue: Increased waste 

generation driven by 

population growth, increased 

socio-economic status and 

commercial activity 

Pressures 

Metric tonnes of 

general waste to 

landfill per capita 

- 
 

384 kg/capita 

Disposal by 

landfill: 

Average cost per 

ton of general 

waste disposed of 

by landfill per 

annum. 

 

  

Sub Theme: General Waste 

– Generation and 

Management 

Issue: Generation patterns – 

General waste 

Impact Disposal by 

landfill: 

Average cost per 

ton of general 

waste disposed of 

by landfill per 

annum per 

management 

region. 

  

Number of landfills 

with inadequate 

leachate 

management (as 

per audit results) 

 
2 of 4 

(operational) Sub Theme: General Waste 

– Generation and 

Management 

Issue: Pollution and health 

risks 

Impact 
Number of landfills 

with inadequate 

methane migration 

systems (as per 

audit results) 

 
3 of 4 

(operational) 

Sub Theme: Minimisation of 

General Waste 

Issue: Composting 

Response 

% Change in 

material 

composted per 

(2003) 12 

000 t 

composted 

50 000 t 

composted 
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ISSUE 

DPSIR 

frame-

work 

INDICATOR 

POPULATED 

INDICATOR 

(year as 

indicated) 

POPULATED 

INDICATOR 

(2007) 

annum 317% over 5 

years, 

translating 

into 

63.4% 

increase per 

annum 

Sub Theme: Minimisation of 

General Waste 

Issue: Re-use and recovery 

(general waste) 

Response 

% of recyclable 

general waste that 

is recovered and 

recycled per 

annum 

- 

To be 

populated by 

the City of 

Johannesburg 

 

Sub Theme: Minimisation of 

General Waste 

Issue: Re-use and recycling 

(hazardous waste) 

Response 

Kilograms of E-

waste recycling by 

City of 

Johannesburg 

service providers 

per annum 

- 

To be 

populated by 

the City of 

Johannesburg 

Sub Theme: General Waste 

– Access to Services 

Issue: Service delivery 

State 

% of households 

receiving a basic 

waste removal 

services on a 

weekly basis 

(2001) 91.2% 90.2% 

Sub Theme: General Waste 

– Access to Services 

Issue: Pollution and health 

risk 

State and 

Impact 

Tons of illegally 

dumped waste 

cleaned up per 

annum 

 
13 900 t in 

2007 

Sub Theme:  Hazardous 

Waste Generation and 

Services – Gauteng 

Issue: Generation of 

hazardous waste 

State 

Tons of hazardous 

waste generated 

in Gauteng per 

annum 

 
(2006) 446 

200 tonnes 

Sub Theme:  Hazardous 

Waste Generation and 

Services – Gauteng 

Issue: Recycling initiatives 

Response 

Number of private 

recycling initiatives 

facilitated by 

Pikitup/ City of 

Johannesburg 

 
Should be 

populated 

a Note that this figure does not include general waste land-filled at privately owned landfills. 
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The cost per ton of general waste to landfill per annum is a useful indicator to reflect on waste 

management service costs associated with changes in location of landfill and operation of landfill 

sites. In addition, it provides an indication of financial feasibility of recycling and re-use initiatives. 

It is not possible to quantify the impacts on human health and the ecosystem as a result of 

pollution from landfill sites directly. Indicators presented in Table 22 therefore reflect management 

parameters to decrease the risk of these impacts.  

 

Access to a regular waste collection and management service is an indicator that reflects social 

equity, as it is often households in poorer areas that do not receive regular waste removal 

services. Hazardous waste indicators will potentially highlight any need for increases in the 

number (or capacity) of waste treatment facilities, as well as identify any areas where waste 

minimisation at source needs to be addressed and focused on.  

 

3.9 Key Environmental Issues  

 

3 .9 .1  Pressure on available landfill capacity 

Constraints  
�  Current landfills are nearing the end of their lifespan. 
�  Limited ‘free’ land is available to expand the capacities of the current landfills, or 

otherwise construct new landfill sites. 
�  Transport of waste outside of City of Johannesburg is costly.  

 

Opportunities  
�  Recycling initiatives will reduce the volumes of waste disposed in landfills.  
�  Separation of waste at source may increase the recyclable component of general waste. 
�  The utilisation of landfills that fall outside of the jurisdiction of the City of Johannesburg 

3.9 .2  Significant increase in waste minimization required 

Constraints  
�  Waste separation at source is not currently practiced to its full potential 
�  Budget constraints. 

 

Opportunities  
�  Reduce the pressure on landfill space within the City of Johannesburg 
�  Investigate recycling of builders rubble and re-use in brick-making. 
�  Recycling initiatives will result contribute to waste minimization 
�  Investigate public-private partnerships to leverage available budgets in order to create 

recycling businesses. 
�  Job opportunities may be created through recycling initiatives, especially if operated as 

businesses. 
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3.10 Appendix 1: Waste Recovery Programs by Private  Companies 

 

Within the City of Johannesburg, Mondi currently runs five community paper/cardboard pick-up 

programmes. These include kerbside pickups, pickups from townhouses, from schools and other 

community areas, from offices, and also from branches and other agent locations. Numerous 

collection branches are scattered around City of Johannesburg (Table 23) 

 

Table 23:  Paper collection branches and Agents (fo r Mondi Recycling) in City of 
Johannesburg 113 

Name of Branch / Agent Suburb Broad Area 

Zamaswazi Waste Removal Doornfontein Johannesburg Central 

C. E. Britton Ennerdale Johannesburg South 

Lenasia Waste Paper Lenasia Johannesburg South 

Mondi Recycling Tulisa Park Johannesburg South 

Transformation Waste Recyclers Industria Johannesburg West 

Kya Sands Buy Back Centre Kya Sand Randburg 

Jade Waste Industria Roodepoort 

Robertville Recycling Robertville Roodepoort 

Diepkloof Recycling Diepkloof Soweto 

Dobsonville Recycling Dobsonville Soweto 

Yekani Recycling Mapetla Soweto 

Zondi Buy-Back Centre Zondi Soweto 

 

Sappi Waste Paper Division also has a wide range of recycling centers, which buy waste paper 

back from street collectors. Various methods for the collection of recyclable paper/cardboard are 

offered by contractors of Sappi, including truck collections, bin collections, and bulk collections 

from various storage areas at various locations around the City. Sappi Waste Paper also supplies 

“War on Waste” office bins for waste paper collections.  

 

Collect-a-Can runs numerous beverage can recycling initiatives, with collection depots in Aeroton 

and Kyalami. Currently, the recycling rate of beverage cans for South Africa is 67%, which 

                                                      
 
 
 
 
 
 
 
 
113 http://www.paperpickup.co.za/buyBack.asp# 
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compares with the rate reported by other first world countries114. Collect-a-Can also recycles 

numerous other forms of scrap tinplate. Collected beverage cans can either be processed or they 

can be prepared and sold to be recycled. 

 

                                                      
 
 
 
 
 
 
 
 
114 www.collectacan.co.za 
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4 CULTURAL HERITAGE 

4.1 Introduction 

4.1 .1  Background 

 

The City of Johannesburg is richly endowed with a variety of natural and cultural Heritage 

Resources, and is representative of South Africa’s deep-rooted Natural and Social History and 

Cultural diversity. Cultural Heritage Resources can further be divided into two main components: 

tangible and intangible resources. Tangible heritage resources (which can be either movable or 

immovable) include objects, features and landscapes such as graves, forts, battlefields, and 

archaeological sites, as well as domesticated plants and animals. Intangible heritage resources 

include aspects such as oral history, traditional knowledge and cultural practise and folklore, 

associated with physical places, not to be confused with various forms of arts and culture. 

 

These heritage resources form part of South Africa’s national estate and therefore the City has a 

mandate to ensure their preservation through protection and sustainable utilisation. One of the 

mechanisms is the State of the Environment Report (SOER). The SOER normally forms the basis 

of the Environmental Management Framework (EMF), which is a statutory obligation in terms of 

environmental legislation.  

 

The city's heritage includes impressive public buildings; the signature buildings of Johannesburg's 

mining and financial giants, and a host of other commercial buildings; churches, mosques and 

temples which served the spiritual needs of a burgeoning population; and a great variety of 

residential buildings, from the mansions of the Randlords and captains of industry to the modest 

township houses, shanties and hostels of the working people. 

 

Johannesburg's heritage resources are precious, non-renewable, finite and irreplaceable and 

must therefore be protected to ensure their survival. To ensure that they are preserved for current 

and future generations, these assets should be carefully managed in line with best international 

practice and in compliance with applicable legislation. The 2008 State of the Environment Report 

presents an opportunity in this regard and is indeed the first Johannesburg SOER that addresses 

the issue of heritage resources. 

 

Whilst much of the city's cultural heritage is under threat because of population development and 

economic growth, there are concerted municipal efforts driven by legislation, policy and trends in 

heritage resources conservation to protect this heritage. The city is home to 73 declared heritage 

sites, more than 400 known places older than 60 years, 46 archaeological and palaeontological 

sites, more than 30 municipal cemeteries, 20 sites of geological significance and an unknown 

number of heritage objects. 

 



 

 119 

 

Figure 27:  Map illustrating Heritage Resources in the City of Joburg 

 

4.2 Driving forces and pressures  

The 2003 State of the Environment Report for Johannesburg did not discuss heritage issues 

separately. Heritage issues, however, can be placed both under Land and Open Spaces and 

under Conservation of Biodiversity. 

 

4 .2 .1  Population growth and development 

The growth and development of the population is a major driving force in the city. Its elements, 

such as population development, wealth creation, health, education, skills development, housing 

and development of recreation services have both positive and negative socio-economic 

implications for cultural heritage resources. A positive driving force (in a certain sense also a 

response) has been the deliberate preservation of cultural heritage resources for future 

generations and for the tourism potential. The negative driving forces include pressure on open 

land for new houses and older suburbs for housing developments, possible vandalisation and 

deliberate degradation of heritage sites and areas for economic gain.  Recreational demand is 

linked to the tourism potential of cultural heritage resources (including open spaces and urban 

precincts) which is growing in the city. The city ideally suited to provide the resources for these 

activities. This is closely linked to tourism development and requires extensive management to 

preserve the heritage sites and landscapes. 
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4 .2 .2  Policy and legislation  

Policy and legislation (leadership, goals, indicators, strategies, enforcement and monitoring) have 

the potential to be both positive and negative driving forces for cultural heritage resources. The 

National Heritage Resources Act (Act No. 25 of 1999) and subsequent legislation (including 

municipal bylaws and regulations, e.g. those dealing with demolition applications) encourages 

heritage resources conservation. Recent municipal IDPs and to a lesser extent the Spatial 

Development Framework and Metropolitan Open Spaces System include heritage conservation 

issues. Unfortunately historical policies led to the separate development and settlement of, in 

most cases, urban communities in disadvantaged and marginal areas with little regard to the 

conservation of cultural heritage resources. This in effect caused the degradation of some cultural 

heritage sites and landscapes due to neglect by government and organs of state.  

 

The emphasis has since 2003 shifted from the development of policy and legislation to the 

implementation, as is evident in the increasing number of local IDPs that are including heritage 

issues. This has put increasing pressure on the city and heritage authorities to authorise permit 

applications and impact assessment reports and recommendations within short time frames. 

 

4 .2 .3  Economic development 

The city's numerous and diverse cultural heritage resources as a basis for economic development 

are the most obvious and possibly cost effective way for local communities to become part of the 

growing self-sustainability drive in South Africa. Development of tourism is a positive driving force 

in the preservation and development of existing known cultural heritage resources. There has 

been a proliferation of heritage tourism projects in Johannesburg. This may also promote need for 

more basic research into the state and possible function of these resources for optimal 

conservation and utilisation in the city. As part of the drive to promote business and housing in 

the older parts of the city, urban regeneration projects (Newtown, Houghton, Parktown, Alexandra 

and others) have benefited heritage and are in a sense driven by heritage. 

 

On the downside, economic development in the form of shopping malls, office parks, re-use of 

mining buildings for industries etc sometimes lead to loss of cultural heritage. 

 

4 .2 .4  Trends in heritage resources conservation 

The 2003 State of the Environment Report identified unsustainable and exploitative patterns of 

resource use as an important driving force. This trend still applies in cases where significant 

heritage resources are destroyed instead of being considered for rehabilitation and re-use. In 

other cases heritage resources are altered beyond recognition, thereby diminishing their 

significance. Visual impacts of new developments on the cultural landscape are sometimes not 

considered or are considered too late. 
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Conservation of the built environment is however problematic due to the sensitivity surrounding 

the past political situation of the country. Opinions are divided along cultural and political lines 

about what part of South African history should be conserved or not.  There are also inadequate 

budgets to maintain all historical sites. These sites are not being used effectively to generate an 

income for their own upkeep.  
 

On the positive side there is an increasing trend to preserve heritage resources as part of larger 

conservation efforts, e.g. through urban regeneration projects, by placing them on heritage 

registers and as part of protected landscapes (Klipriviersberg, Melville Koppies, etc). In areas like 

Fordsburg, Brixton, Bertrams, Jeppestown and Yeoville, heritage resources have offered dynamic 

reference points for the renewal of these neighbourhoods. 

 

 
 

Photograph 1:  The burnt-out shell of the city’s Dr ill Hall (part of the old military barracks) 
after a fire in April 2002, caused by people shelte ring in the building. (Courtesy Lucille 
Davie www.joburg.org.za ) 

 

4.3 State  

Currently, compliance with heritage legislation is insufficient. However, since 2003 there has been 

a noticeable increase in the marketing of heritage resources, an increase in heritage tourists 

attractions, and an increase in the number of urban renewal projects. In the same period there 

has been a fair improvement in the number of heritage sites, improvements in management and 

accessibility of these sites, and in heritage surveys. There have been considerable improvements 

in interpretive signage. Table 24 gives an indication of the numbers and types of heritage sites 

within the City.  
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Table 24:  Assessment of the state of heritage reso urces based on the various categories 
in the NHRA 

NHRA CATEGORY ESTIMATED 

NUMBER 

STATUS 

Proclaimed heritage sites 73 Varies from good to fair. Most are in a 

satisfactory state of preservation. Many have lost 

the badges and plaques designating their status. 

Places on heritage register 18 or more Varies from good to fair. Most are in a 

satisfactory state of preservation. 

Heritage sites identified by 

communities as significant 

(NHRA Section 3) 

 

38 Located mainly in formerly disadvantaged areas 

many of these places are in a poor condition. 

Their heritage significance is questionable in 

many cases. 

Structures and buildings older 

than 60 years (NHRA Section 

34) 

447 Includes geological sites, which for the greater 

part are in a poor state of preservation. Many 

historic buildings are in a far from satisfactory 

state of preservation. 

Archaeological and 

palaeontological sites (NHRA 

Section 35) 

46 Located in open spaces and managed as part of 

open spaces. Most are in a fair condition. 

Graves and cemeteries 

(NHRA Section 36) 

37 

(municipal) 

plus an 

equal 

number of 

others 

Include gardens of remembrance, municipal and 

farm cemeteries. Those managed by the City are 

in a fair state of preservation. 

Sites of geological 

significance 

20 Condition varies from fair to poor. In most cases 

plaques have disappeared. 

Public monuments and 

memorials (NHRA Section 

37) 

23 or more Includes statues, cenotaphs, obelisks, public 

artworks. Most are in a fair state of preservation. 

Heritage objects Unknown Comprise museums, art galleries and specialised 

collections as well as plinthed equipment (stamp 

batteries, locomotives etc). With the exception of 

the plinthed objects that are generally in a poor 

state of preservation (vandalism, decay etc), 

heritage objects in museums and galleries are in 

a good state of preservation. 

Significant urban cultural 

landscapes 

8 Comprise urban areas generally older than 60 

years, some of which are in a poor condition due 

to lack of maintenance, overcrowding etc 

Significant natural cultural Unknown Comprise protected areas and metropolitan open 
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NHRA CATEGORY ESTIMATED 

NUMBER 

STATUS 

landscapes spaces, of which amongst the latter many of are 

in a poor condition 

 

4.4 Impacts 

The numerous impacting factors on cultural heritage within the City of Joburg are described in 

Table 25. Along with these descriptions, mention is made of the current status of these impacting 

factors.  

 

Table 25:  The effect (impacts) of the pressures on  cultural heritage resources in 
relationship to their state: 

ISSUE STATUS 

Degradation and destruction of heritage 

resources due to lack of urban open spaces 

(where many occur), lack of urban conservation 

areas, lack of integration with spatial 

development frameworks, ignorance or 

inadequate documentation before development 

Ongoing with slight improvements in some 

areas (e.g. integration) 

Knowledge of cultural heritage resources and 

traditions that is being lost due to the fact that 

this information is not being passed down from 

one generation to the next 

Ongoing 

Heritage resources exposed to tourism 

activities that are often damaged, due to a lack 

of appropriate management measures being in 

place 

Ongoing due to lack of awareness 

Removal of heritage objects Ongoing due to lack of awareness, crime 

Loss of historical fabric and layering due to 

demolition, alteration, new uses, insertions, 

additions 

Ongoing 

Loss of urban form due to changed subdivision 

patterns and form of new development 

Ongoing with slight improvements in some 

areas due to greater sensitivity to original land 

patterns 

Loss of scenic landscape, sense of place, 

setting and network due to intrusive new 

infrastructure and severance of linkage routes 

Serious problem due to insufficient attention to 

visual impact assessments 
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Figure 28:  The historic Richmond Steam Laundry, pr otected due to its age (more than 60 
years), but nevertheless illegally demolished in Ja nuary 2008 (Courtesy Lucille Davie 
www.joburg.org.za ) 

 

4.5 Responses  

�  Numerous policy, administration and legislative responses have been made.  

o The Johannesburg Tourism Strategy of 2003 is a framework for cultural tourism. 

Numerous IDPs have been formulated, which have chapters dealing with arts, 

culture and heritage.  

o The Heritage Policy Framework (2004) was the first framework for the city and a 

key document in the 2008 SOER compilation.  

o Other developments include the Heritage policy framework (2004), the 

Johannesburg Metropolitan Open Spaces Strategy (2005), the Johannesburg 

Spatial Development Framework (2007), the Public Art Policy, the Inner City 

Charter, and the Better Buildings Programme of Johannesburg Property 

Company.  

 

�  Eight municipal heritage properties have been rehabilitated since 2002.  

�  The registering / listing of heritage sites is occurring to a degree, with a listing of 54 

buildings, 21 memorials, three statues and one fountain owned by the city. More recent 

surveys (since 2003) include the SAHRA Johannesburg, Pageview, the Soweto surveys 

(2005), the Inner City survey (2002-2006), and a Publication on cemeteries and 

crematoria by City Parks (2008). Heritage areas within the City include the Inner City, 

Newtown, Kliptown, and Alexandra. The City of Joburg has also been involved with 
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permits issues by SAHRA for sites on city properties, and is increasingly involved with 

other SAHRA processes. City Parks is responsible for cemeteries and crematoria.  

 

4.6 Linkages to other themes 

 

�  Biological Diversity:  Protected areas, JMOSS, plantations and stands of exotic trees 

�  Surface Water:  Recreational uses, historic purification works and pumping stations 

�  Air quality:  Old mine dumps 

�  Waste Management:  Landfill sites, historic sewage treatment facilities 

�  Land Management:  Targeted for urban development and infrastructures 

�  Visual:  Visual impacts 

 

4.7 Recommendations 

The below points are recommendations for enabling and facilitating future intervention, 

management and monitoring measures: 

 

�  Ensure critical provisions of the National Heritage Resources Act (Act 25 of 1999) are 

instituted; including recommendations such as: 

�  Integrate heritage in IDPs, LEDs, EMFs and other planning frameworks, in urban 

planning policies and procedures, and in the management of provincial and municipal 

protected areas through Conservation Management Plans;   

�  Extend the capacity of Heritage Services Subdirectorate;  

�  Strengthen linkages with SAHRA and PHRAG;  

�  City planners, estate agents, environmental consultants and other role players should be 

informed of building that are older then 60 years;  

�  The city must erect signage, train guides etc in order to present heritage places;  

 

Other strategic recommendations 

Experience has shown that a cultural heritage management framework is one of the most 

effective methods for ensuring that cultural heritage is considered in development work. The 

current municipal policy framework should be expanded and updated in order to provide for the 

following elements: 

 
�  Drafting of a charter of authorities and responsibilities;  
�  Introduction of an institutional structure, including description of the units, individual 

positions, and general operating procedures; 
�  Preparation of basic policies, legislation and guidelines;  
�  Development of a heritage resources review and approval system for development plans 

and projects that is linked to land use planning and the EA process;  
�  Design of a budget and accounting system; 
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�  Preparation of an inventory of cultural sites, with emphasis on areas that are likely to be 

subject to impact from development in the short and medium term; 
�  Development of coordination mechanisms with planning authorities, municipal 

governments and other agencies involved with cultural resources; and  
�  Preparation of a work plan for a preliminary heritage resources management plan. 

4.8 Indicators 

Table 26:  Indicators that reflect the regional foo tprints of cultural heritage within City of 
Joburg. 

ISSUE 
DPSIR 

framework 
INDICATOR 

POPULATED 

INDICATOR 

Issue: Population Growth and 

Devleopment 

Driving Force 

/ Pressure 

Visible condition of urban 

areas and precincts 
 

Driving Force 

/ Pressure 
Levels of compliance  

Issue: Policy and Legislation 
Driving Force 

/ Pressure 

Mainstreaming of heritage by 

included heritage in EMFs, 

IDPs, SDFs etc 

 

Issue: Tourism, Education 

and Recreation 

Driving Force 

/ Pressure, 

State 

Number of Urban Renewal 

Projects 
 

Issue: Heritage Resources 

Conservation 

Driving Force 

/ Pressure 

Number of formally protected 

areas (or number of sites on 

the register) 

 

Issue: Tourism, Education 

and Recreation 
State 

Number of Heritage Tourist 

Attractions 
 

Issue: Tourism, Education 

and Recreation 
State 

Number of Proclaimed 

heritage sites 
73 

 

4.9 Key Environmental Issues 

 

1. Lack of awareness and skills about heritage legislation and management 

Opportunities 

�  Build awareness in officials through workshops, short courses 

�  Disseminate information to developers 

�  Erect signage at places where heritage is developed 

Constraints 

�  Employees changing jobs 

�  The limited capacity of the Heritage Services Sub-directorate 

�  Time and related costs that are involved 

�  Accreditation 
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2. Heritage Authorisations 

Opportunities 

�  Build municipal capacity to speed up and facilitate authorisations 

Constraints 

�  The slow reaction time and lack of capacity of SAHRA and PHRAG as authorising 

agencies 
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C. BIO-PHYSICAL THEMES 

1 THEME: LAND 

1.1 Introduction 

The character of any landscape is determined by the physical characteristics (landform) and the 

cultural characteristics (land use and cultural significance) which are present in that landscape. 

The relationship which exists between these two characteristics determines the landscape’s 

scenic quality, the sensitivity of the landscape to change as well as the capacity of the landscape 

to absorb change.  

 

The physical characteristics of the landscape refer to the landforms and the natural land cover / 

vegetation which are present in that area. There are two subjects which make up a landscape’s 

physical character, namely: 

Topography - describes the physical landscape character as determined by elevation and relief. It 

is comprised of:   

�  Landform types i.e. hills/koppies; valleys; plains etc. 

�  Elevated points i.e. the highest points on individual ridgelines. 

�  Ridgelines: watersheds i.e. lines of maximum elevation.  

�  Geology and hydrogeology - the hydrogeology, topology and soil type of any landscape is 

determined by the geology of that area.  

Land cover – vegetation and built form give the landscape a distinct visual character (Figure 29) 

 

1.2 Sub Theme:  Land Cover 

Land cover refers to the physical matter located at the earth’s surface. This includes vegetation, 

water bodies, infrastructure etc. Knowing the status of an area’s land cover is important because 

it illustrates the nature and extent of change that has occurred at the face of the earth. This 

information can be used in order to analyse the state of the environment i.e. the percentage of 

land that has been transformed through anthropogenic activities versus the percentage of 

remaining natural land cover.  

 

For the purpose of this report, the change in land cover was determined by analysing and 

interpreting a GIS map (refer to Figure 29) that was created from a recent satellite image of the 

City of Joburg. The image shows vegetation, which for the purpose of this study was categorised 

into different classes i.e. natural grassland/veld; trees and bushes; irrigated grassland and 

cultivated fields, sealed areas i.e. land that is ‘covered’ by infrastructure / built form and; water 

bodies i.e. streams, dams, rivers etc. 
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1 .2 .1  Drivers and Pressures 

In the past four years the City of Joburg has experienced a significant amount of land use change 

and development. Anthropogenic activities are responsible for the dramatic changes in and/or 

removal of the city’s natural land cover. These activities along with poor conservation practices, 

have resulted in only small areas of indigenous land cover (veld / grassland) being present in the 

city’s landscape. A large percentage of the natural vegetation has been replaced by trees or has 

been completely stripped away for development purposes.  

 

1 .2 .2  State 

Johannesburg is the economic hub of South Africa and during the past four years, the city has 

experienced a significant amount of land use change and development mainly as a result of 

anthropogenic. At present, built form (located throughout the City of Joburg) covers an area of 

53565.607 Ha (32.5% of the total area) and only 62780.177 Ha (38.1% of the total area) of 

indigenous veld / grassland remains. Most of this natural land cover is located on vacant land, 

smallholdings and agricultural land in the northern areas of the city, and south of the city centre.  

 

Trees and bushes i.e. this vegetation class represents vegetation that has been planted and is 

therefore not natural to the City of Joburg) make up 13.3% (21899.59 Ha) of the land cover in the 

city and improved grassland makes up 11.9% (19680.33 Ha). These land cover types are mostly 

located within the suburbs north of the city centre as well as in the south eastern portion of the 

city. The City of Joburg and has become known as the world’s largest urban forest. 
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Figure 29: A map illustrating the location of the d ifferent land cover types within the City of 
Joburg 
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Figure 30:  A graphical representation of the land cover types within the City of Joburg and 
the area occupied by each type (expressed as a perc entage of the city’s total area). 
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Table 27:  Information illustrating the land cover types within the City of Joburg and the 
area occupied by each land cover type.  

 Land Cover Type 
Percentage of Total Area 
Covered Area Covered (Ha) 

Bush & Tree Dominated 13.3 21899.59 

Improved Grassland 11.9 19680.33 

Veld/Unimproved 38.1 62780.177 

Cultivated 3.4 5578.384 

Non Vegetated/Sealed 32.5 53565.607 

Water bodies 0.5 771.708 

No Data 0 0.096 

 

Natural features outside of conservation areas are at risk of being threatened from development 

and land use change i.e. parts of the ridges in the central and southern portions of the city, 

koppies and plains.  

 

1 .2 .3  Impacts  

The impacts exerted upon the environment by changes in land cover directly relate to those 

dealing with land use (refer to land use study).  

 

1 .2 .4  Responses 

The impacts exerted upon the environment by changes in land cover directly relate to those 

dealing with land use (refer to land use study). 

 

1.3 Sub Theme:  Landuse 

Landuse data is based on satellite imagery obtained from the City of Joburg Department of 

Environmental Planning and Management; the Gauteng Department of Agriculture, Conservation 

and Environment; Gauteng Conservation Plan and the City of Joburg Corporate GIS. Land use 

profoundly influences the productivity and condition of land (Kilian et al., 2006). The various types 

of land use within the City of Joburg illustrate the visual character of the study area. The types of 

land use include: parks and open spaces, residential, commercial, community, industrial, mining, 

smallholdings, transport, unknown (Figure 31), agricultural potential (City of Joburg DEPM 2008; 

GDACE). The area occupied by these land uses may change over time as a result of 

demographic, social and economic factors (Figure 31).  
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1 .3 .1  Change in land use (2004 to 2007) 

While parks/open spaces decreased by 1.61%, residential increased by 1.37% between 2004 

and 2007 (Figure 32). This could imply that the majority of parks/open spaces were lost to 

residential developments. Meanwhile the area occupied by smallholdings decreased by 0.34% 

during the same period (Figure 32). There were less significant changes in other land uses. 

 

 

Figure 31:  Land use categories of the City of Joha nnesburg in 2004. 
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Figure 32:  Land use categories of the City of Joha nnesburg in 2007 
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Figure 33: Change in land use area over a period of  three years i.e. between 2004 and 
2007. 

1.4 Sub-sub theme:  Parks/open spaces and agricultu ral  

Open spaces refer to non-built public or private green areas. They serve as national, local and 

private parks, recreational areas; urban green belts, land for urban agriculture; archaeological 

preserves; greenways and trails; and buffer zones providing separation between conflicting land 

uses. The Open Space System in Johannesburg was initiated by the development of JMOSS I 

(2002).  This work was based on a desktop study and classified six categories of open space as 

detailed in Table 28 below, and related to the surface area, and then compared against the total 

surface area of the City of Joburg, and represented as a percentage. 

 

Table 28:  Open space categories of the City of Job urg in 2002 

Open Space Category  Area (ha)  Percentage of total Area 

Existing 30219.78 18.37 
 Ecological 

Desired 55123.00 33.52 

 Social 9436.19 5.74 

 Institutional 4883.01 3.00 

 Heritage 111.17 0.07 

 Agricultural 21952.26 13.35 

 Prospective 7636.51 4.64 

 Total 74238.91 45.14 

 

1 .4 .1  Drivers and pressures 

The increased population growth and rate of development places growing pressure on the 

existing parks in Johannesburg.  There are safety and security problems in parks in the Northern 

Metropolitan Local area which result in the under utilisation.   

 

The amount of open spaces and development potential for recreational facilities are also limited 

by mining activities. Land is more often than not left fallow. Meanwhile lack of funding prohibits 

efficient and sustainable use of open land (Source: Greater Johannesburg website).  

 

1 .4 .2  State 

Parks/opens spaces mostly dominate the Southern and Northern parts of the City.  Rampant 

private development has resulted in a lag of provision of public open spaces and social amenities 

as well as a strain on the storm water management system. Only 1.8% of the city is formally 

conserved with the greatest percentage of the regional open space located on the periphery of 
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the city. Areas in the south notably Regions D and F have the potential to provide additional 

conservation areas. Due to rampant private and public developments among others there is an 

uneven distribution of open spaces and recreational parks consisting of 17 nature reserves, 12 

river systems (Ref. SDF 07/08). 

 

1 .4 .3  Impacts 

Open spaces not properly maintained could be prone to erosion and other environmental (loss of 

conservation potential of green open spaces, loss of biodiversity) and social hazards (loss of 

visual character, crime and health dangers). This phenomenon also causes underutilization and 

hence less social activities especially in disadvantaged communities.  Moreover land use change 

within open spaces may result in the destruction of ridges, natural vegetation and alteration of 

drainage patterns.   

 

Johannesburg City Parks is currently involved in management of open spaces in the City of 

Joburg.  

 

1 .4 .4  Responses 

�  The Johannesburg Metropolitan Open Space System Phase 1 (JMOSS I) was developed 

in order to allow for an informed response from the City of Joburg to the loss of open 

space. This is achieved with the aid of the decision support and spatial planning tool that 

can assist in the promotion of sustainable management of open space within the City of 

Joburg, through linking of established and potential conservation areas.  

 

�  The aim of JMOSS II aims to provide criteria and principles for the identification of high 

value primary open space.  Open spaces in the City of Joburg are protected and 

managed through proactive and reactive mechanisms. The proactive approach is 

employed by the City of Joburg to protect desired primary open space identified as 

having high priority in terms of JMOSS II. This primary open space will be protected in 

various ways from further development or degradation using various Action Plans.  
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1.5 Sub-sub theme:  Agricultural potential 

Agriculture in Gauteng 
This issue is the primary responsibility of the GDACE, and therefore a provincial responsibility.  

Most of the information available is therefore represented at a provincial level. 

 

The Gauteng Agricultural Development Strategy (GADS)115 stated that there is a downward 

trend in primary agriculture, supposedly as a result of other development demands placed on the 

land for other development types. 

 

In 1994 there were no black farm owners, however, significant progress has been made as there 

are now 135 land reform projects involving 850 beneficiaries, as well as a total of 259 individual 

farmers (who are predominantly women) currently leasing land. 

 

According to figures in 2002, agriculture, forestry and fishing only contributed 0.6% to the 

provincial GDP.  In spite of a well-established commercial agricultural economic sector being in 

place in the province, the challenge is to make this structure accessible to emerging farmers. 

 

There is one fresh produce market in the City of Joburg which handles 32% of all fresh produce 

formally channeled in South Africa, which is possibly due to the large consumer base and efficient 

accessibility to this market.  Gauteng has a relatively high proportion of high and medium 

agricultural potential soils, which can be fed by rain as a water source in the case of production 

crops, but there is a trend towards the development of high intensity agriculture such as poultry 

and vegetables. 

 

A key limiting factor has been lack of availability of water and therefore boreholes are primarily 

used as a water source the agricultural industry.  It has been identified that the lack of availability 

of this water can at least in part be related to the high occurrence of alien plant species which are 

generally large consumers of ground and surface water. 

 

The total “farmland” in Gauteng currently represents 44.2% of the total land area, within only 

23.4% is potentially arable.  Currently cultivated land equates to 62% of this “farmland”, with 

28.7% of this area requiring some sort of protection as it represents high and moderate-high 

potential soils.  Only about 30% of this high and medium potential land is currently being utilized. 

                                                      
 
 
 
 
 
 
 
 
115 2006. Gauteng Department of Agriculture, Conser vation and Environment; Gauteng Agricultural Develo pment Strategy, February 2006. 
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The pressures of development on this land are primarily from housing and industrial 

development. 

 

Agriculture in the City of Johannesburg 
Very little information is available at a municipal level. It is however important that the City 

supports the promotion of sustainable land-use policies and sustainable agricultural methods. 

The City of Johannesburg is characterized by a variety of agricultural areas with varying potential 

(Figure 34: Agricultural potential of the City of Johannesburg in 2004.). 

 

 

Figure 34: Agricultural potential of the City of Jo hannesburg in 2004. 

 

Agricultural potential and cultivated area 

The actual methodology used to classify agricultural potential is unclear. However it is presumed 

that physical characteristics such as soils, slope and water availability were used. Data obtained 

for the land cover map (City of Joburg) indicates that only 41.26% of the area under high 

agricultural potential is cultivated (Figure 35). The area characterized by moderate agricultural 

potential is the least cultivated i.e. 2.55%. Meanwhile 29.98% and 26.21% of areas under low and 

very low agricultural potential respectively are cultivated.  
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Figure 35: Agricultural potential classification of  cultivated land in the City of 
Johannesburg. 

 

Agricultural potential and Land use in the City of Joburg 
Within areas of high agricultural potential, 69.31% is parks/open spaces, 17.16% is residential, 

6.32 is smallholdings while other land uses together maker up 7.2% (Figure 36).  Areas of 

moderate agricultural potential are made up of 82.41% of parks/open spaces, 14.02% of 

residential, 0.9% of smallholdings and 2.69% of other land uses (Figure 36). Low to very low 

agricultural potential areas of the City of Johannesburg are also mostly made up of parks/open 

spaces followed by residential, smallholdings and other land uses which occupy small area. The 

domination of parks/open spaces especially within high to moderate agricultural potential areas 

could indicate (although not entirely) the availability of arable land. Residential densification from 

high to very low agricultural potential areas (Figure 36) should persist in order to create more 

space for agricultural purposes.  
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Figure 36:  Relationship between land use and agric ultural potential of the City of 
Johannesburg. 

 

1 .5 .1  Drivers and pressures 

Gauteng province is shifting towards secondary and tertiary sectors (post-industrial economy). 

There is huge pressure for future development and expansion in South Africa’s metropolitan 

areas. The major demand is for housing and the expansion of industries to facilitate the current 

growth path. Its location, physical and economic infrastructure has resulted in the province having 

a large urbanised component that places a huge pressure on the remaining available agricultural 

land. 

  

Agriculture in South Africa is one of the greatest sources of foreign exchange earnings. There is 

need for innovative land use planning strategies which balance the province’s urban development 

pressures for housing and industrial development, with the need to conserve those lands which 

are suitable for agriculture (both, from a provincial efficient land use perspective in terms of rate 

of return of land, as well as from a national food security perspective).  

 

1 .5 .2  State 

Less than half of the City of Joburg area under high agricultural potential is cultivated (Figure 34) 

and the remainder is not in production. Uncultivated areas are possibly made up of other land 
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uses (Figure 34). The area characterized by moderate agricultural potential is the least cultivated. 

Areas under low and very low agricultural potential respectively are also cultivated to some 

extent. According to the agricultural potential map 2002, the southern areas of the city depict the 

highest agricultural potential followed by the northern areas while the central areas show the 

lowest agricultural potential. 

 

1 .5 .3  Impacts 

Gauteng province is shifting towards secondary and tertiary sectors (post-industrial economy. 

There is huge pressure for future development and expansion in South Africa’s metropolitan 

areas. The major demand is for housing and the expansion of industries to facilitate the current 

growth path. Its location, physical and economic infrastructure has resulted in the province having 

a large urbanised component that places a huge pressure on the remaining available agricultural 

land. 

  

Agriculture in South Africa is one of the greatest source of foreign exchange earnings. There is 

need for innovative land use planning strategies which balance the province’s urban development 

pressures for housing and industrial development, with the need to conserve those lands which 

are suitable for agriculture (both, from a provincial efficient land use perspective in terms of rate 

of return of land, as well as from a national food security perspective).  

 

1 .5 .4  Response 

�  There is limited high to moderate agricultural land in the City of Joburg moreover the land 

is being misused (Figure 36). Therefore innovative land use planning strategies need to 

be found so as to conserve areas suitable for agriculture. This may lead to efficient use of 

land in terms of rate of return of land and improve food security.  

 

�  There is no dedicated agricultural staff resource at the City of Joburg level and it is 

therefore a need to liaise with GDACE which has provincial authority. The development 

of a resource inventory will contribute to better planning, understanding of how to protect 

this scarce resource and the development of decision support guidelines when there is a 

request for changing agricultural land use to residential or other types of land uses 

(GADS). 

 

1.6 Subtheme: Other Land uses (Residential, commerc ial, community, industrial, 
mining, smallholdings, transport, unknown)  

 

The Inner City of Johannesburg is in a process of dramatic change, with the same rapid increase 

in demand for residential space that has accompanied other processes of inner city 

transformation. Supply of residential space has increased exponentially in recent years. This has 
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taken various forms, from transitional housing for the very poor, through to social housing and to 

loft developments for the wealthy.  

 

1 .6 .1  Driving forces and pressures  

To some extent, population growth may lead to demand for more housing and hence need for 

shelter. Generally the key indicator of housing demand is growth in households which is often a 

function of population growth combined with a decrease in household size. Social programmes 

(e.g. RDP) that focused on the development of low-cost housing for the nation’s poor have helped 

lift millions out of shacks and other poverty housing conditions.  

 

Income growth has a direct effect on property development since it translates economic growth 

into consumer expenditure potential. Thus increased income naturally leads to demand for 

housing, house shopping etc. Growth in the mining sector in general as well as economic growth 

and development in the city are some of the drivers for mining. Commercial land use is being 

driven by the need for office buildings, future developments and expansion and the growth in the 

manufacturing & wholesale utilities, growth in tourism and convention. 

 

1 .6 .2  State  

There is higher density residential in central Johannesburg and this decreases outward (north 

and south). Central Johannesburg contains a collection of upper- and lower-income residential 

areas. Higher density residential is vital for the provision of public transport and is concentrated 

along major routes and around nodes. There is higher density residential near mobility spines, 

mobility roads and activity streets (RSDF 2007/08). Both the northern and southern parts of the 

City are characterized by lower density residential areas. 

 

Even though there are currently less mining activities taking place than in previous years, older 

mine dumps are being reworked and shifted as the gold price and technology make this process 

viable. However, new mining opportunities are currently being investigated in areas to the south 

of the CBD. 

 

1 .6 .3  Impacts 

Some of the impacts of residential developments are; loss of urban form, social fabric and the 

destruction of important landscape features such as ridges and natural vegetation and rivers.  

Urban development has a wide variety of impacts, many of which are covered in other sections of 

this SoER. 

 

A negative consequence of gold mining is groundwater pollution. Currently the effects of acidic 

mine effluent resulting from several sources linked to the mining industry is clearly visible in 

several streams draining the City of Joburg, the Klip River and Elsburg Spruit being good 
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examples. Natural decomposition of the iron pyrites contents of these tailings leads to acidic 

leachate contamination of the area’s surface water. Dust from the mine dumps faces local 

communities, especially where no or inadequate mitigation measures have been applied to tailing 

services. Mining produces many wastes including solid waste, air emissions, and liquid effluents   

 

Exploration activities in the mining industry may lead to; the removal of vegetation for survey 

lines; vegetation degradation and soil erosion from vehicle tracks; soil and water pollution and 

contamination through spillage and leakage of fuels, oils, and drilling fluids; site wastewater; 

sewage disposal; and heavy metal and sediment drainage from waste rock dumps (SoE: DEAT, 

2008). 

 

Mining itself and milling may result in irreversible changes to ground and surface water.   They 

also accelerate erosion and change topsoil characteristics through, for instance, increased 

acidity, salinity, and loss of vegetation cover.   The release of previously immobile pollutants is 

another possible effect of mining and milling, and can contaminate water, soil, flora, and fauna 

(SoE: DEAT, 2008). 

 

Air pollution can also cause damage, from greenhouse gas emissions to health and ecosystem 

impacts from the release of dust and particulates. Dust from mines, particularly apparent in 

informal settlements, which are presently, located in the peripheral areas and the smoke 

emanating from this area trap the dust particles blowing from the mines)  (SoE: DEAT, 2008). 

 

Surface mining methods change topography and surface drainage, increasing the potential for 

greater soil erosion, long-term compaction, subsidence, and reduced agricultural productivity 

(SoE: DEAT, 2008). Melting and refining processes primarily affect soils, water courses, and food 

chains through leaching and transportation of pollutants (SoE: DEAT, 2008). 

 

1 .6 .4  Responses 

�  A number of policies and plans have been put in place to control various land uses within 

the City of Joburg.  These include Spatial Development Frameworks (SDF’s), Regional 

Spatial Development Frameworks (RSDF’s) which have links to the land use and open 

spaces.  The Status Quo Report of the Johannesburg Open Space Framework 

(JMOSSIII) discusses the overlap with these plans.  Environmental Management 

Frameworks (EMF’s) have also been developed for certain areas within the City of 

Joburg. 

�  The City of Joburg’s vision is to create the largest mixed income community in South 

Africa. This will be built on the basis of inclusionary housing. The first step in the process 

is to design a clear Housing Plan agreed by a majority of stakeholders hence giving 

certainty to the market for residential development.  

�  With respect to mining, the improvement in extraction technology has made possible the 

reprocessing of many of the mine tailings for its residual gold content. Consequently, 
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exposed land may become available for development where there are no shallow mines 

or where radioactive contaminated soil is no longer a factor. 

 

1.7 Sub Theme:  Landscape character assessment 116 

The City of Joburg has been significantly transformed by mining, industrial and urban activities, all 

of which impact upon the scenic value and therefore, also affect landscape sensitivity. Landscape 

sensitivity refers to the landscape’s natural sensitivity to change. Landscapes that are 

characterized by high scenic quality are vulnerable and more sensitive to change compared to 

those with low scenic quality.  

 

The capacity of a landscape to absorb significant change depends on its sensitivity. Landscape 

capacity is dynamic i.e. the nature of a landscape is constantly changing, along with its sensitivity. 

This is characteristic to the landscape in the City of Joburg, where the ever increasing pressures 

of development are resulting in rapid transformation of a landscape which has already 

experienced significant transformation in the past.   

 

Landscape capacity can be assessed by making use of a broad landscape classification and a 

three-part sensitivity and capacity classification i.e. low, medium and high. Landscape capacity 

should be considered during land use planning. 

 

In order to assess the scenic quality of the City of Joburg landscape, a number of indicators were 

used, namely: 

�  Pattern – the presence or absence of an identifiable recurring pattern in the view 

�  Diversity – the presence or absence of a contrast in the view 

�  Transformation – the degree to which the natural environment has been altered by 

anthropogenic activities i.e. agriculture and development 

�  Built Environment – type and the quality of the built environment in view 

�  Vegetation – type and the quality of the vegetation in view 

�  Water – the amount and/or size of water bodies in view 

�  Elevation – maximum height of landforms in view 

 

Taking the above mentioned indicators into consideration, the landscape could be assessed and 

rated as having either a low, medium or high quality scenic view as indicated below: 

                                                      
 
 
 
 
 
 
 
 
116 CNdV africa, 2006: Strategic Initiative to Intr oduce Commercial Land Based Wind Energy Development  to the Western Cape; CNdV 

africa, Cape Town 
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High Quality Landscape (Low Capacity for Change) 

 

�  Major rivers (with a 50m buffer zone)  

�  Dams and water bodies (with a 50m buffer zone) 

�  Wetlands (data obtained from the City of Joburg) 

�  Hills or koppies (derived from open space data) 

�  Ridges Class 1 & Class 2 (>50% untransformed)  

�  Nature reserves etc (data obtained from the City of Joburg) 

�  Eco-Network (data was based on JMOSS 1) 

�  Parks/ passive open spaces (data was based on that from JMOSS 1) 

�  Areas of high vegetation conservation quality 

 

Moderate Quality Landscape (Modrate Capacity for Change) 

�  Ridges (<50% untransformed) 

�  Heritage and Sports open spaces (data was based on that from JMOSS 1) 

�  Agricultural open spaces (data was based on that from JMOSS 1) 

�  Smallholdings 

�  Formal residential areas/cluster housing 

 

Poor Quality Landscape (High Capacity for Change) 

�  Industrial/Mining/Commercial areas 

�  Transport infrastructure (eg airports) 

�  High rise residential 

�  Informal settlement 

�  All areas not included in High and Moderate areas 

 

The rating scheme (above) was used to create a GIS map illustrating visual quality of the 

landscape throughout the City of Joburg (refer to Figure 37 below).  
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Figure 37:  Landscape Character of the City of Joha nnesburg in 2007 

 

The information provided by the Figure 37 and Table 29:  Percentage of the total area in 

Johannesburg that has a certain landscape quality. Although only approximate in nature, provides 

the opportunity to determine the approximate amount (in area); location and nature of the visual 

quality within the City of Joburg. The area (i.e. amount of land) and its characteristic visual quality 

(this information was derived from the above map) are indicated in the Table 29  and Figure 38 

below.  

 

 

Table 29:  Percentage of the total area in Johannes burg that has a certain landscape 
quality. 

LANDSCAPE CHARACTER % TOTAL AREA AREA (Ha) 
High Quality Landscape 22.21% 36527.67 

Moderate Quality Landscape 37.83% 62213.46 

Low Quality Landscape 39.96% 65713.80 

TOTAL 100.00% 164454.94 
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Figure 38:  Percentage of the total area in Johanne sburg that has a certain landscape 
quality. 

 

The ability to add value / rank landscape features according to their scenic quality is an important 

aspect in landscape assessment for the scenic quality of the landscape, and indirectly its 

sensitivity and capacity for change, influences people’s attitudes of the landscape and their sense 

of security within that landscape. 

 

1 .7 .1  Drivers and Pressures 

Anthropogenic activities i.e. land use change; the production of significant amounts of waste and 

pollution and population growth (more people, therefore more land use change) have transformed 

the landscape of the City of Joburg significantly and these actions have degraded the state of the 

landscape. As the landscape becomes more degraded, its capacity for change (i.e. the 

landscape’s ability to absorb change) increases. This allows the landscape to degrade further 

without a significant change to its visual quality.  

 

1 .7 .2  State  

The City of Johannesburg is located in the Highveld region of South Africa. The topology in the 

northern suburbs of the City of Joburg is characterized by an undulating profile which is formed 

by a series of “koppies”. These koppies have an altitude of between 1275 – 1450 msl in the north-

west and between 1450.1 – 1600 msl in the north-east.  
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As one travels southwards i.e. towards Johannesburg’s CBD, the altitude gradually increases to 

1600 – 1700 msl. Just south of the Johannesburg CBD, quartzites form the east-west striking 

Witwatersrand Ridge. This ridge or escarpment forms South Africa’s major watershed and has an 

altitude of between 1700.1 – 1805 msl. The ridge’s south-facing slope is characterized by a 

relatively gentle slope, decreasing from 1805 – 1450.1 msl.   

 

The southern suburbs of the City of Joburg are built upon the prominent Klipriviersberg range 

which stretches from Soweto to Alberton. This east-west striking range is 5-10 km wide and is 

characterized by a steep north-facing slope which peaks at 1700.1 – 1805 msl. The ridge’s south 

facing slope gradually decreases in altitude from its peak (1700.1 – 1805 msl) to between 1500.1 

– 1550 msl along the southern-most boundary of the City of Joburg. 

 

The vegetation of Johannesburg is characterized by indigenous ‘veld’ / grassland. The land cover 

has been significantly altered in the study area due to human activities and the large percentage 

of land use change which has occurred (for more information on land cover, refer to the “land 

cover sub-theme i.e. 5.1 above). 

 

Most of the landscape of the City of Joburg is characterised by a low (22.21% of the total area) 

and moderate (37.83% of the total area) visual quality. Although these values are approximate 

values, they are good indicators the overall state of the landscape quality and character of the 

City of Joburg. As already explained, the predicted reason as to why the current landscape is 

characterised with a relatively low quality is due to the significant impacts that humans have 

exerted upon the landscape. 

 

Approximately 22.21% of the total area is characterized with a high visual quality and most of 

these areas are located within the available open space (including conservation areas) in the City 

of Joburg.    

 

1 .7 .3  Impacts  

If and/or when landscape quality deteriorates, its sensitivity to further change decreases and its 

capacity for further change increases. This means that once a landscape is impacted upon, 

further impact becomes less conspicuous and therefore, is more likely to occur.  

 

1 .7 .4  Responses 

�  To date, specialists and scientists have focused their attention and based their 

reports/studies on the various features that form part of a landscape, but extensive 

landscape assessments, including studies on landscape character and sensitivity, have 

yet to be carried out.  
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�  Landscape assessments, like environmental studies and/or assessments have the 

potential to equip specialists, government and the public with knowledge regarding the 

overall state and functioning of the landscape in which they inhabit. 

 

1.8 Linkages to other themes 

 

�  Parks/open space:  Relate to demographic, social and economical aspects 

�  Residential : Relates to demographic, social and economical aspects 

�  Agricultural potential:  Relate to demographic, social and economical aspects 

�  Other land use types:  Relate to demographic, social and economical aspects  

�  Geology and Hydrogeology:   Geology determines the landscape’s physical 

characteristics 

�  Surface Water:  Alterations in runoff characteristics 

�  Soils and Agricultural Potential: Soil erosion rates 

�  Biodiversity:  Ridges and cliffs provide the habitat for many indigenous species 

 

1.9 Recommendations 

�  Encourage land-use planning under the Municipal Systems Act which requires all 

municipalities to produce Integrated Development Plans (IDP) that identify priority 

development needs through a consultative process with stakeholders.  

�  As part of its IDP, the CoJ should then produce a Spatial Development Framework (SDF) 

which sets out intended land-use patterns. IDP’s and SDF’s are prepared every five 

years (with annual reviews in between) and should take the need for environmental 

sustainability into account. 

�  In terms of land use and biodiversity conservation, Systematic Conservation Planning is a 

tool that can be used to identify priority areas and actions required to pursue this. This 

planning provides tools to take biodiversity into account during land-use planning and 

decision-making across all sectors.  
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1.10 DPSIR Indicator Table for Land 

Issues DPSIR 
framework 

INDICATORS POPULATED 
INDICATOR 

Subtheme:  Land Cover 
Drivers and 
Pressures 

Increased population numbers within the City of 
Joburg 

Between 2001 and 2007, population growth increased by 20.6%

Natural veld / grassland currently covers 38.1% of the city’s total 
area 
Trees and bushes currently cover 13.3% of the city’s total area
Improved i.e. unnatural; grassland currently covers 11.9% of the 
city’s total area 

State 
The natural land cover in the City of Joburg has 
been significantly transformed and / or destroyed 

Sealed surface / built form currently covers 32.5% of the city’s total 
area 

Impacts (Refer to Land Use study) (Refer to Land Use study) 

Land Cover 

Response (Refer to Land Use study) (Refer to Land Use study) 
Subtheme:  Landuse 
Sub-subtheme:  Parks/Open Spaces and Agriculture 

Private development State 
Decrease in parks/open spaces between 2004 
and 2007 

56.14% 
Populated Indicator (2004-2007): 54.53% 

Develop and maintain all parks 
 

Response 
 
 

Policies and plans 
e.g. JMOSS I,II,III; SDF’s, RSDF’s 

There are no populated indicator is available at this stage, but th
will be developed as part of the next SoER.  A proposed indicator 
would be integrating and updating the JMOSS GIS database.

Sub-subtheme:  Agricultural Potential 
Less than half of the area under high agricultural 
potential is cultivated 41.26% 
Less cultivation in areas characterized by 
moderate agricultural potential 2.55% Underutilised and/or misused agricultural 

areas 
State 

Cultivation in areas under low and very low 
agricultural potential.  29.98% and 26.21% respectively 

Sub-subtheme:  Other Land uses (Residential, commercial, community, industrial, mining, smallholdings, transport, unknown)  
Population growth Increase in population between 2001 & 2007.  

Growth in households between 2001 and 2007 20.6% 
Housing demand Building plans passed by City of Joburg between 

2002 and 2006 4.2% 
Office building plans passed by City of Joburg 
between 2002 and 2004 47,600 building plans 
Development of office space between 2002 and 
2006 375 office building plans 

Need for future development 

Drivers and 
Pressures 
 

Industrial building plans passed by City of Joburg 
between 2002 and 2004 1.2 million square metres 
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Industrial and warehouse space was approved 
(2002-2006). 330 building plans 
Industrial and warehouse space was approved 
(2002-2006). 778, 000 m2 
Increase in residential land use between 2004  
and 2007 2248.59ha 
Increase in average household income between 
2001 and 2002 R10680 

Economic development and growth in 
various services sectors including 
information, finance & insurance, real 
property, professional and technical 
services etc 

Development of commercial space within a 
period of five years 318, 000m2 

Higher density residential in 
Johannesburg 

Increase in residential development area Populated Indicator (2004-2007): 25.13% 

Retail development in the south 
 
Commercial development is mostly 
concentrated in central Johannesburg. 
 
The building of Southgate and The Glen 
Shopping Centre, among others. 

Commercial area increased between 2004 and 
2007 

324.14ha 
Populated Indicator (2004-2007): 2.57% 

Community/education land use is mostly 
concentrated in central Johannesburg 

The area for Community/education/ in the City of 
Joburg increased within a period of 3 

62.85ha 
Populated Indicator (2004-2007): 3.92% 
 

Region F of Johannesburg contains a 
number of older, heavier industrial 
nodes. 

Industrial area increased between 2004 and 2007 238.62ha 
Populated Indicator (2004-2007): 3.47% 

There is currently less mining activities 
taking place. 
 
Older mine dumps are being reworked 
and shifted as the gold price and 
technology make this process viable 

The mining area in the City of Joburg increased 
within 3 years 
 

90.35ha 
Populated Indicator (2004-2007): 3.25% 

Smallholdings are mainly located in the 
northern parts of the City. 

State 

Between 2004 and 2007, the area covered by 
smallholdings decreased 

552.07ha. 
Populated Indicator (2004-2007): 6.44% 

 Destruction of ridges and natural 
vegetation 

A few ridges within the City of Joburg are 
classified as ‘Class 4’ which indicates that those 
areas have been transformed by 65-100%. 

3.11% 

Loss of open space within 3 years Populated Indicator (2004-2007): 2634.87 ha Rampant developments hence loss of 
open spaces to various other land uses 

Impacts 

Land altered for residential purposes Populated Indicator (2004-2007): 2248.59ha 
Subtheme:  Landscape Character Assessment 

Population growth Population increase of 2-3% per annum from 2001 to 2007

Increased construction of residential buildings 
Between 2004 and 2007, residential land cover increased by 
2248.59 Ha 

Landscape Character  
  

Drivers and 
Pressures 

Land use change and development may be 
responsible for decreasing the amount of open 

Between 2004 and 2007, there was a loss of 2634.87 Ha in open 
space  
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space within the city 
Inner city deterioration 
Rapid growth of informal settlements 

Decaying environments Pollution of natural resources through human activities i.e. 
groundwater, surface water and soils are polluted through mining 
activities 

Over one third of the landscape in the City of 
Joburg is characterised with a low visual quality. 
This is due to the significant amount of 
transformation to the landscape by anthropogenic 
activities.  

Approximately 39.96% (65713.80 Ha) of the total area of the City 
of Joburg is characterized with a low quality landscape.  

State 
Approximately less than one quarter of the total 
area of the City of Joburg is characterised with a 
high visual character. Most of the land with this 
characterisctic is located within open space 
(including conservation areas).  

Approximately 22.21% of the total area is characterised with a high 
visual quality. 

A landscape that is characterized by a low visual 
quality may potentially have negative impacts on 
the tourism sector 

No populated indicator 

Built form constitutes 32.5% of the city’s total area Impacts 
The overall scenic quality of the landscape may 
be deteriorating due to the current land use 
change and development practices 

The creation of development 
corridors in areas that were 
formerly open pieces of land 

Responses 
It is suggested that a comprehensive analysis/ 
evaluation of landscape character should be 
conducted 

Apparent shortage of information was available on this subject 
(from local through to a national level). 
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1.11 Key Environmental Issues 

Land degradation through mining activities and/other land uses and loss of open spaces through 

rampant private and public developments are the recognised key environmental issues 

associated with Land in the City of Johannesburg. 

 

1 .11 .1  Land degradation (through mining)  

Opportunities 
�  Employment opportunities 

�  GDP contribution 

 

Constraints 
�  Loss of arable land  

�  Deterioration of scenic value of the Johannesburg landscape   

 

1 .11 .2  Loss of open space (rampant private and public developments) 

Opportunities 
�  Improve visual quality of the landscape through land use planning.  

�  Improved urban population’s quality of life.   

�  Economic growth and development within the CoJ.  

 

Constraints 
�  Policies for the implementation of planning are not adhered to. 

�  The great need for development of infrastructure and economic growth over rules the 

implementation of legislation and policies. 
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2 THEME:  BIODIVERSITY AND CONSERVATION MANAGEMENT 

2.1 Introduction 

 

Changes to ecosystems processes result in changes to ecosystem functioning and irreversible damage 

hence changes to the services that these ecosystems provide. Findings regarding global biodiversity 

include (Naeem et al 1999): 

 

�  Human impacts on global biodiversity have been dramatic, resulting in unprecedented losses in 

global biodiversity at all levels, from genes and species to entire ecosystems. 

�  Local declines in biodiversity are even more dramatic than global declines, and the beneficial 

effects of many organisms on local processes are lost long before the species become globally 

extinct. 

�  Many ecosystem processes are sensitive to declines in biodiversity. 

�  Changes in the identity and abundance of species in an ecosystem can be as important as 

changes in biodiversity in influencing ecosystem processes. 

 

Dominant ecological systems and habitats present within the City of Johannesburg (CoJ) include: 

Wetlands; Rivers (Figure 39); Grasslands; Ridges (Figure 40) and Urban Environment. 

 

 

Figure 39: Major Rivers within the CoJ 
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Figure 40: Ridges within the CoJ 

 

2.2 Sub theme : Terrestrial Biodiversity 

 

2 .2 .1  Flora: Vegetation types 

2.2.1.1 Andesite Mountain Bushveld 

Species include: Aristida congesta, Cynodon dactylon, Themeda triandra etc and a wide variety of 

herbaceous forbs and other grasses. This vegetation type (Figure 41) is Vulnerable (Driver et al., 2005 

and Mucina et al., 2006). The conservation target is 24%. Only a small extent is currently protected and 

23% is transformed (Mucina et al. 2006). 

 

 

Figure 41: Andesite Mountain Bushveld 
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2.2.1.2 Eastern Temperate Freshwater Wetlands 

Some common species recorded in these habitats within the CoJ (Hoare 2006a) include Imperata 

cylindrica, *Paspalum dilatatum, Hyparrhenia dregeana, etc. It (Figure 42) is Least Threatened with 15% 

transformed and 5% conserved of a target of 24% (Mucina et al. 2006).  

 

 

Figure 42: Eastern Temperate Freshwater Wetlands  

 

2.2.1.3 Egoli Granite Grassland 

This is considered Endangered, with 3% conserved of a target of 24% and at least 66% transformed, 

mostly by urbanization (61%), which is spreading rapidly, and cultivation (4%) (Mucina et al., 2006). It is 

(Figure 43) that is characterized by the presence of the species, Themeda triandra, Tristachya leucothrix, 

Setaria sphacelata etc (Mucina et al. (2006).  

 

 

Figure 43: Egoli Granite Grassland  

 

2.2.1.4 Gauteng Shale Mountain Bushveld 

 

It is Vulnerable with 21% transformed and <1% conserved of a target of 24% (Figure 44) (Mucina et al. 

2006).  According to Mucina et al. (2006) typical species includes Acacia caffra, Dombeya rotundifolia, 

Asparagus laricinus, Eragrostis curvula, Hyparrhenia dregeana and Kalanchoe rotundifolia etc 
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Figure 44: Gauteng Shale Mountain Bushveld  

 

2.2.1.5 Gold Reef Mountain Bushveld 

It is Least Threatened (Driver et al., 2005 and Rutherford et al., 2006). Whilst the conservation target is 

24%, 22% is currently protected and 15% is considered to be transformed (Rutherford et al., 2006). It is a 

dense to open woody vegetation occurring on the west-east trending rocky hills and ridges of the North-

West, Gauteng. Typical species include: Acacia caffra, Combretum molle, Protea caffra, and Cheilanthes 

hirta etc (Rutherford et al. 2006)  

 

2.2.1.6 Rand Highveld Grassland 

This vegetation type is Endangered (Driver et al., 2005 and Mucina et al., in press), and whilst the 

conservation target is 24%, only 1% is currently protected and 41% is considered to be transformed, 

mostly by cultivation (35%) followed by forestry and urbanisation (3% each) (Mucina & Rutherford, in 

press). Typical Rand Highveld Grassland is dominated by a variety of grass species, including Cynodon 

dactylon, Digitaria monodactyla, Eragrostis chloromelas etc. 

 

2.2.1.7 Soweto Highveld Grassland 

 

Characterized by the dominance of the species, Themeda triandra, accompanied by a variety of other 

grasses, such as Elionurus muticus, Eragrostis racemosa etc and is Endangered (Driver et al., 2005 and 

Mucina et al., 2006), and whilst the conservation target is 24%, only a small extent is currently protected 

and 23% is transformed with 0.2% conserved of a target of 24% and approximately 47% transformed 

(Mucina et al. 2006).  

 

2.2.1.8 Tsakane Clay Grassland 

 

This vegetation type is Endangered (Figure 45) with only 1.5% conserved of a target of 24% and more 

than 60% transformed. (Mucina et al., 2006). Occurs on flat to slightly undulating plains and low hills 

(Mucina et al., 2006). On the basis of updated field data the publication describes this grassland as being 

characterized by the presence of species, Brachiaria serrata, Cynodon dactylon, Acanthospermum 

australe and Anthospermum etc.   
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Figure 45: Tsakane Clay Grassland 

 

Figure 46 illustrates that the ridge systems appear to have better protection although not sufficient and 

that open grassland areas have very little protection. 

 

 

Figure 46: Vegetation protection status 

 

2 .2 .2  Fauna 

2.2.2.1 Mammals 

 

Rocky ridge habitat throughout the CoJ that has remained undeveloped maintains habitat connectivity for 

mobile species (Figure 47).   
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Figure 47: Ideal Rock Dassie Habitat-Klipriviersber g Ridge  

 

2.2.2.2 Avi-fauna 

 

Table 30: RDL avifaunal species most likely to be o bserved within the CoJ, recorded observations 
and areas of suitable habitat. 

Species English name Conservatio

n Status 

Habitat 

preference 

Recorded/ Observed localities 

Tyto capensis 

 

(Figure 48) 

African grass-

owl 

Vulnerable Open rank 

grasslands 

associated 

with wetlands 

Northeastern regions, southern 

grassland areas associated 

with the Klip River, Grasslands 

within the southwestern regions 

surrounding Orange Farm. 

Alcedo 

semitorquata 

Halfcollared 

kingfisher 

Near 

Threatened 

Well-

vegetated 

riparian habitat 

along quiet 

waters 

Recorded from the riparian 

zones within the Walter Sisulu 

National Botanical Gardens. 

Phoenicopteru

s rubber 

Greater 

flamingo 

Vulnerable Open shallow 

wetlands 

Glen Austin Pan (Midrand) and 

wetlands within the southern 

regions of CoJ associated with 

the Klip River. 

Phoenicopteru

s minor 

Lesser flamingo Near 

Threatened 

Open shallow 

wetlands 

Wetland areas within the 

southern regions of CoJ 

associated with the Klip River. 

Circus 

ranivorus 

African marsh 

harrier 

Vulnerable Open 

seasonal zone 

wetlands 

Wetland areas within the 

southern regions of CoJ 

associated with the Klip River. 

Eupodotis 

caffra 

Whitebellied 

korhaan 

Vulnerable Mixed 

grasslands 

Open mixed 

woodland/grasslands mostly 

within the northwestern regions 

of CoJ. 

Mirafra 

cheniana 

Melodious lark Near 

Threatened 

Open 

grasslands 

Open grasslands, mostly within 

the northern regions of the CoJ. 
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Anthropoides 

paradiseus 

Blue crane Vulnerable Open 

grasslands, 

agricultural 

fields 

Observed locality in the 

northwestern open agricultural 

region of CoJ. 

 

The most pertinent habitat types applicable to RDL avifaunal conservation within the CoJ boundary are 

wetlands and open primary or mixed grasslands.   

 

 

Figure 48: Adult African Grass Owl  

 

2 .2 .3  Reptiles and amphibians 

Reptiles and amphibian (herpetofaunal) conservation planning within the CoJ needs to consider the listed 

Rare Striped harlequin snake (Homoroselaps dorsalis) found in association with open (often rocky) 

grasslands.  There is a further RDL reptilian species, listed as Vulnerable that has been observed within 

the CoJ, namely the Southern African rock python (Python natalensis).  The likelihood of this species 

gaining a stronghold and developing a viable breeding population within the CoJ boundaries is highly 

unlikely due to its prey species demands, habitat specificity and collection pressure for the (illegal) pet 

trade. The one Threatened amphibian species, namely the Giant bullfrog (Pyxicephalus adspersus) 

remains relatively common, especially within the northern regions of the CoJ, where they occur in open 

grasslands in association with ephemeral pans and wetlands (Figure 49).   

 

 

Figure 49: Giant Bullfrog ( Pyxicephalus adspersus )  
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2.2 .4  Invertebrates 

The RDL invertebrate species list is made up of Mygalomorph spiders (various trapdoor and baboon 

spider species), various scorpion species, various butterfly species and beetle species.  Collection 

pressures for the pet trade of Mygalomorph spiders and scorpions as well as the high degree of 

endemism displayed by various species (e.g. the Roodepoort copper (Aloeides dentatis dentatis) found 

only with the Entomological Reserve on the Roodepoort ridge complex in Ruimsig) are all major causes 

for the decline in population numbers.   

2.3 Sub theme: Aquatic Biodiversity 

2.3 .1  Introduction 

2.3.1.1 Flora (riparian) 

The riparian zone of a river is the vegetation which is located adjacent to a water body and is often 

different to the surrounding vegetation. This vegetation aids in the stabilisation of the river banks and 

provides essential habitat for semi-aquatic and aquatic fauna. These zones are important natural 

biofilters, protecting aquatic environments from excessive sedimentation, polluted surface runoff and 

erosion. Riparian zones also assist in dissipating stream energy. The meandering curves of a river, 

combined with vegetation and root systems, dissipate stream energy, which results in less soil erosion 

and a reduction in flood damage. Sediment is trapped, reducing suspended solids to create less turbid 

water, replenish soils, and build stream banks. Pollutants are filtered surface runoff which enhances water 

quality via biofiltration.  

 

The majority of the riparian zones of river systems within the Municipality have been transformed for 

several reasons. The establishment of informal settlements along major river systems have resulted in 

alteration of the river banks with the removal of large trees for firewood and the removal of trees for 

housing. The increase in hard surfaces has also resulted in the widening of the floodlines along the major 

river systems which results in more intensive flooding. This flooding does not allow for the long term 

establishment of riparian vegetation. Many of the river systems give the false appearance of a well 

developed riparian zone when in fact the vegetation present is exotic vegetation and in many cases 

invader species. Exotic species are water needy and are thus dominant in the river systems of the 

Municipality. These species often inhibit or outcompete the establishment of indigenous species and thus 

become the dominant species. 

 

 

2.3.1.2 Fauna 

Red Data Listed fish 
The CoJ incorporates two different Primary Catchment areas, namely the Limpopo (northern sections) 

and Vaal/Orange (southern sections) systems.  These two systems have fish species and community 

structures that are particular to them, with only some species being found in both systems.  There is one 

RDL fish species found in the Vaal/Orange system, namely the Rock Catfish (Austroglanis sclateri) that is 

found within suitable habitat within the Klip River and Vaal Rivers and is not thought to inhabit the rivers 

within the CoJ.  There is also one RDL fish species located within the Limpopo system, namely the 

Marico Barb (Barbus motebensis) that is regarded as a Vulnerable species due to its specific habitat 

requirements.  This habitat specificity means that it is a specialised species that would be adversely 

affected by relatively small habitat impacts.  It is found within the first order streams of the Crocodile 

(west) Marico system, where a recent finding of this species was recorded from the river reach within the 
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Walter Sisulu National Botanical Gardens (December 2007).  This river reach (as well as its upstream 

catchment area) should therefore be regarded as an irreplaceable site that warrants management 

intervention to minimise the potential risks and environmental pressures that could adversely affect the 

survival of this species. 

 

2 .3 .2  Drivers and Pressures 

The highly-urbanised catchment area of the rivers within the CoJ boundary means that there is a high 

degree of paved surfaces.  During rainfall events, the urban runoff through stormwater channels enters 

the aquatic systems at an ever-increasing rate, which is in proportion with the rate development.  The 

majority of stormwater is directed into the rivers and streams, together with it directing urban refuse into 

the river systems (Figure 50).   

 

Figure 50: Urban refuse that gets transferred into the watercourses through stormwater drainage 
leads to the degradation of the aquatic habitats (D iepkloofspruit, Soweto 

 

The resulting increase in water volume and flow rate (velocity) within the aquatic systems means that 

water levels rise rapidly during even the smallest of rainfalls.  This rise in water level and the associated 

rise in velocity and turbulence have a scouring effect on river banks that inhibits the adequate 

establishment of a balanced species community of riparian vegetation.  This culminates in high-cut and 

incised river banks that lose their flood attenuation and filtration capacity (Figure 51).  The eroded river 

banks also lead to siltation of the aquatic habitat and the opportunity for exotic vegetation to encroach 

and establish within the riparian zones. 

 

 

Figure 51: An increase in paved surfaces throughout  the CoJ has lead to increased urban runoff, 
with the consequence of high-cut and incised river banks that have lost ecological functionality 
(Darrenwoodspruit, Randburg). 
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The highly-urbanised nature of the catchment areas also means that many weirs and other impoundment 

structures are found along the watercourses.  Historical trends also meant that aesthetic appeal of 

riverside properties was often enhanced by the construction of impoundments to facilitate the persistence 

of a permanent water body.  These impoundment structures often create migratory barriers to fish that 

effectively inhibit the colonization of river reaches upstream of the impoundment structure (Figure 52). 

 

The increase in urban runoff and resulting water velocity and turbulence levels means that fish are very 

often washed downstream of the barriers and, when the water levels subside, cannot recolonise these 

upstream areas.  This potential habitat is therefore lost to fish.  Migratory barriers also often result in 

isolated populations of fish species that leads to genetic isolation due to the lack of genetic dispersal.  

Migratory barriers also lead to fish being unable to get to favourable breeding habitat, leading to a 

decrease in breeding outputs for the season.  Physical habitat transformations and degradation through 

barrier construction is therefore potentially the greatest long term threat to fish species conservation. 

 

 

Figure 52: Impoundment structures that are found al ong all of the watercourses throughout the 
CoJ that form migratory barriers to aquatic biota ( Muldersdrif se Loop, Ruimsig). 

 

2 .3 .3  State 

2.3.3.1 River Health of the CoJ 

The majority of the sampling sites showed eco-classification class rating of E (Poor or seriously modified) 

to F (Very poor or critically modified) values.  This is an indication of an extensive to critical loss of 

ecosystem functionality (Figure 53).   
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Figure 53: Ecostatus of river sampling sites 

 

2 .3 .4  Impacts 

�  Extinction of common and Red Data plant and animal species 

�  Extinction of Red Data fauna and flora species 

�  Loss of habitat for indigenous fauna, local extinction of indigenous species. 

�  Loss of riparian vegetation / habitat.  

�  Reduction in filtration efficiency of wetlands.  

�  Loss of ecological function of both rivers and wetlands due to alteration of water velocity 

�  Sterilisation of soil and resultant loss of vegetation.  

�  Downstream (groundwater) loss of vegetation 

�  Loss of indigenous vegetation. 

�  Loss of ecological sustainability and gene flow 

 

2 .3 .5  Response  

2.3.5.1 Rivers and wetlands 

Any activities that would degrade or impinge on aquatic or wetland habitat is subject to strict development 

guideline policies.  Construction activities within a water body or within riparian and buffer conservation 

zones require that an application be made to the DWAF for a water user’s licence.  According to the 

activity, an EIA would be have to be undertaken specific to the activity that would be used to guide the 

stipulations and parameters laid out in the water user’s licence agreement.  An example of this would be 

the application to construct an impoundment structure across a watercourse.  If it is found that the 

structure would inhibit the natural migration of aquatic biota, provision would have to be made for the 

construction of a migrational bypass facility. 
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Construction activities that have a proposed association with any wetlands or other water bodies requires 

that a wetland delineation survey be undertaken that determines the outer limits of the permanent, 

seasonal, and temporary zones of the wetland according to DWAF guidelines for delineating wetlands 

and riparian zones (1995) by a sufficiently qualified practitioner.  A wetland conservation buffer zone is 

also required to be designated from the edge of the temporary zones of the wetland in question.  The 

width of this zone varies and is determined whether the wetland falls within the urban cadastral boundary 

or not, but is usually allocated as 32m and 100m for wetlands within the cadastral boundary and outside 

of this boundary, respectively. 

 

Table 31: Surface Water Action Plans 

Surface water 

Action Plan Priority 

Inventorying and evaluation of wetlands HP 

Preparation of management plans for wetlands HP 

Implementation of buffer management plan for rivers and wetlands HP 

Detailed wetland rehabilitation plan for the plugging of the drains ST 

Assessment of the potential (negative) socio-economic impacts of the 

rehabilitation efforts and associated alterations to the current hydrological 

regime of the wetland on the areas of commercial crop cultivation and 

associated infrastructure located immediately-adjacent to the wetland 

periphery 

MT 

Removal of alien invasive vegetation along the riparian corridor HP 

Setting up and maintaining riparian vegetation along river corridors ST 

Setting up and Implementing Environmental Management Plans for 

riparian corridors 

HP 

Action plan for the improvement of water quality in the COJ rivers HP 

 

 

Table 32: Action Plans for Fish 

Fish 

Action Plan Priority 

Action plan for the protection of Red Data fish species HP 

Action plan for the improvement of water quality ST 

Action plan for management of stream impoundments  ST 

Action plan to protect habitat associated with Red Data species HP 

 

Table 33: Action Plans for Amphibians and Reptiles 

Amphibians and reptiles 

Action Plan Priority 

Action plan for the protection of Bullfrogs and their habitat HP 

Action plan for the protection of the Striped harlequin snakes HP 

Monitoring and protection of Bullfrogs HP 

Action plan to protect habitat associated with Red Data species HP 
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2.3.5.2 River Health Programme 

The South African River Health Programme (RHP) was an aquatic biomonitoring programme initiated by 

the DWAF in 1994 that undertook to standardise aquatic biomonitoring techniques throughout South 

Africa so that it could be utilized as a source of information to aid in the conservation of natural water 

resources.  The National Water Act (Act 36 of 1998) emphasized the importance of aquatic habitat 

conservation as it recognized the fact that many South Africans rely on natural water sources for their 

livelihoods and sustenance and that the conservation of the aquatic habitat would ultimately lead to the 

conservation of the water itself.   

 

River health practitioners are trained through a series of workshops and training programmes so that the 

methodologies of the SASS5 (South African Scoring System for aquatic macro-invertebrates (version 5), 

FAII (Fish assemblages Index of integrity), IHAS (integrated habitat assessment system (version 2) and 

the RVI (Riparian vegetation index) can all be standardised.  This was done so that results remain 

comparable and therefore spatially and temporally representative of impact trends within any river system 

within South Africa (and elsewhere).  These methodologies are currently in their advanced state of 

review, with the MIRAI (macro-invertebrate response assessment system) replacing the SASS5 and 

IHAS methods and indices.   

 

The FRAI (Fish response assessment index) will replace the FAII and the VEGRAI (Vegetation response 

assessment index) will replace the RVI.   

 

 

2.4 Subtheme: Overall Biodiversity  

2.4 .1  Drivers and Pressures 

The most significant cause of biodiversity loss throughout the world is loss or severe degradation of 

natural habitat. Most severe transformation of habitat arises from the direct conversion of natural habitat 

for human requirements, including cultivation, rural and urban development, industry and infrastructure. In 

addition there are indirect impacts on natural habitat such as alien invasive plant species, overgrazing 

and overexploitation of biodiversity. The resulting impacts on ecosystems are loss of biodiversity, habitat 

degradation and fragmentation, and deterioration of ecosystem health and the services provided. 

 

Impaired ecosystem health can lead to reduced goods and services that they provide, which results in 

costs to social and economic systems. Impacts lead to loss of diversity and deterioration of ecosystem 

health, which can reduce services that ecosystems provide. In summary, the potential impacts of loss of 

biodiversity and compromised ecosystem function are likely to be: 

�  Extinction or economic extinction of useful species, 

�  Decreased carrying capacity for domestic livestock, 

�  Soil erosion, 

�  Loss in quantity and quality of water resources, 

�  Ecosystem instability. 

 

Within the City, one of the major drivers of transformation is residential development. The dramatic 

increase in the human population in the City has resulted in a need for more housing. In addition, the 

government has a social mandate to ensure previously disadvantaged individuals receive housing and 

services. 
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2.4 .2  State 

Floristic biodiversity is highest in those areas with variable local topography and thus high habitat 

diversity. High habitat diversity is a primary environmental factor linked to high local diversity in plants. 

These areas are the ridge systems, which consists primarily of the three Mountain Woodland vegetation 

types: 

 

�  Gold Reef Mountain Bushveld,  

�  Andesite Mountain Bushveld and  

�  Gauteng Shale Mountain Bushveld.  

 

In addition, due to the geology and associated soil characteristics, the dolomite areas (represented by 

Carletonville Dolomite Grassland) tend to support very high local species richness (often in excess of 60 

plant species per 100m2). 

 

A preliminary qualitative assessment of which habitats contain high biodiversity and are important for the 

conservation of threatened species indicates that the most important habitats are the koppies and ridge 

habitats, dolomite grassland and then the remaining untransformed natural habitats.  

 

On the basis of the assessments above, the following areas in the landscape within the COJ have high 

value for the conservation of biodiversity, specifically with reference to vegetation and plant species 

(Flora): 

�  Location and potential habitats for Red / Orange List plant species, 

�  Remaining areas of Egoli Granite Grassland, 

�  Dolomite areas, especially where there are chert outcrops, 

�  Ridges and koppies, 

A total of 1 374 plant species have been recorded in the quarter degree grids that are primarily contained 

within the COJ. These are listed in Appendix 1 and constitute a reference list of species that are likely to 

occur in the COJ.  

 

As part of the City of Joburg Biodiversity Assessment, through an analysis of the Vegetation Conservation 

Map, and the Fauna Biodiversity Map, a Final Biodiversity Conservation Map was produced which 

indicates all areas that are important for the conservation of biodiversity within the CoJ (Figure 54).  This 

figure also gives an indication of the ecological functionality of areas within the City of Johannesburg. 
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Figure 54: Biodiversity Conservation  

 

Table 34 indicates that almost 40% of the surface area of the City of Joburg has some sort of ecological 

functionality, with the remaining 60% having very little ecological functionality.  Only 12.7% of the surface 

area has high conservation value (or high ecological functionality), with 10.8% having medium 

conservation value (medium ecological functionality), and 15.2% having low conservation value (or 

ecological functionality). 

 

Table 34: Biodiversity Conservation Classes in the CoJ 

BIODIVERSITY CONSERVATION VALUE AREA (Ha) % TOTAL AREA 

High 20842.08 12.67% 

Medium 17674.35 10.75% 

Low 24909.43 15.15% 

Little or None 101029.09 61.43% 

TOTAL 164454.94 100.00% 

 

 

2.4.2.1 Threatened plant species 

Historical records of Red List plant species were consulted in order to determine the likelihood of such 

species occurring in the COJ. Lists of plant species previously recorded in the quarter degree grid in 

which the COJ is situated, as well as in the immediately adjacent grids were obtained from the South 

African National Biodiversity Institute (SANBI) and GDACE. This list contains 26 species (see Appendix 

1) that have previously been recorded in the quarter degree grids in which the COJ is situated. In 

accordance with the latest methodology for the assessment of threat, [IUCN Ver. 3.1 (IUCN, 2001)], the 

updated conservation status of five of the above species is classified as Least Concern (declining), one 

as Data Deficient and eight as Near Threatened. These 15 species are classified on the Orange List. Of 
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those species on the Red List, there are seven species classified as Vulnerable, four as Endangered and 

one as Critically Endangered.  

 

Of the species with the highest conservation value, there are four threatened plant species (CR, EN or 

VU) with a high chance of occurring in the COJ and have been previously recorded there in recent times. 

These are Delosperma purpureum, Habenaria mossii, Eulophia coddii and Cineraria longipes. All four 

species occur on ridges or koppies (Klipriviersberg area or koppies to the south of Johannesburg). There 

are also three Near Threatened plant species with a high chance of occurring in the COJ and have been 

previously recorded there in recent times. These are Trachyandra erythrorrhiza, Kniphofia typhoides and 

Holothrix randii. The first two of these species occur in black turf soil in marshy areas and the last one in 

rocky areas associated with the Klipriviersberg. 

 

There are five Threatened species and five Near Threatened plant species that have a moderate chance 

of occurring in the CoJ: either the habitat is not entirely suitable of the known distribution is marginal to 

the CoJ. These include Cleome conrathii, Delosperma leendertziae, Gladiolus robertsoniae, Habenaria 

bicolor, Habenaria kraenzliniana, Cyathea dregei etc are Declining species: they are not in immediate 

danger of becoming threatened, but declines in population numbers have raised concerns amongst 

conservation agencies. Eucomis autumnalis subsp. clavata occurs in seasonal marsh vegetation, 

Cyathea dregei along streambanks, Bowiea volubilis in woodland vegetation on ridges, koppies and rocky 

outcrops and Hypoxis hemerocallidea in grassland, often adjacent to marshy area.  

 

2 .4 .3  Impacts 

The most common impacts on biodiversity are listed below: 

 

�  Extinction of common and Red Data plant and animal species 

�  Extinction of Red Data fauna and flora species 

�  Loss of habitat for indigenous fauna, local extinction of indigenous species. 

�  Loss of riparian vegetation / habitat.  

�  Reduction in filtration efficiency of wetlands.  

�  Sterilisation of soil and resultant loss of vegetation.  

�  Downstream (groundwater) loss of vegetation 

�  Loss of indigenous vegetation. 

�  Loss of ecological sustainability and gene flow 

�  Increase in alien invasive species 

 

2 .4 .4  Response 

2.4.4.1 Habitats 

 

Various essential natural habitats are present. It is important that each of these habitats is represented 

within the COJ and are sustainable in the long term. A concerted effort is required to ensure that more of 

these habitats are protected in proclaimed protected areas. 
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Table 35: Action Plans for Habitats 

Protection of habitats 

Action Plan Priority 

Preparation of action plans for the protection of critically endangered 

habitat types 

HP 

Protection of the Klipriviersberg ridge system HP 

Protection of the Roodepoort / Northcliff ridge system HP 

Protection of Red Data sites HP 

Action plan for the proclamation of more protected areas HP 

Action plan for the protection of primary grassland HP 

Action plan for the creation of functional ecological corridors within the 

COJ 

HP 

Improve ecological functioning of parks  through indigenous landscaping 

and improved environmental management  

ST 

Prepare site specific environmental management plans for unique 

habitats 

HP 

 

2.4.4.2 Ridges 

 

The GDACE development guidelines for ridges (2001) sets certain parameters and limitations on the 

allowances of construction and development activities on the various ridge systems found throughout the 

Gauteng Province.   

Table 36: Ridges Action Plans 

Ridges 

Action Plan Priority 

Action plan for the implementation of the GDACE ridges policy HP 

Enforce stricter development guidelines with regards to buildings relating 

to ridges from a COJ perspective to compliment the Ridges Policy 

ST 

HP – High priority (immediate implementation) 

ST – Short term priority  

MT – Medium term priority 

LT – Long term priority 

 

2.4.4.3 Flora and fauna 

Several faunal and floral species are present within the CoJ although numbers are declining, especially 

those of Red Data species. Many of the species are on the brink of local extinction and implementation 

plans are essential to their survival.  

 

Table 37: Floral Action Plans 

Flora 

Action Plan Priority 

Preparation of action plans for all representatives of flora that are 

endangered or facing extinction 

HP 
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2.4.4.4 Grasslands 

Primary grassland habitat of a viable size to warrant a conservation effort is regarded as an ecologically 

sensitive habitat type and construction activities is prohibited that would impact on this.  The CoJ 

incorporates an Endangered grassland vegetation type, namely Egoli Granite Grassland and therefore 

development guidelines within grassland biomes are imperative to conserving this endemic habitat 

vegetation type. 

 

Table 38: Grassland Action Plans 

Grasslands 

Action Plan Priority 

Protection of pristine Egoli Granite Grassland  HP 

Protection of Andesite Mountain Bushveld ST 

Protection of Carletonville Dolomite Grassland ST 

Implement intensive ground truthing to accurately document each 

sensitive feature within the COJ 

HP 

 

2.4.4.5 Alien vegetation 

 

Alien invasive species utilise large volume of water and result in loss of indigenous species within the 

COJ. They thus need to be removed and this removal needs to be phased and the correct measures 

utilised for this removal. 

 

Table 39: Alien Vegetation Action Plans 

Alien vegetation 

Action Plan Priority 

Implementation plan for the removal of alien vegetation HP 

 

Table 40: Action Plans for Mammals 

Mammals 

Action Plan Priority 

Action plan for the protection of small mammal species HP 

Action plan for the protection of the Red Data mammals HP 

Action plan to protect habitat associated with Red Data species HP 

 

Table 41: Action Plans for Birds 

Birds 

Action Plan Priority 

Action plan for the protection of grass owls and their habitat HP 

Action plan to protect habitat associated with Red Data species HP 
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Table 42: Invertebrate Action Plans 

Invertebrates 

Action Plan Priority 

Action plan for the protection of endemic, relict and rare species of 

invertebrates 

HP 

Action plan for the protection of protected butterflies HP 

Action plan for research on trapdoor spiders in Gauteng (COJ) ST 

Action plan to protect habitat associated with Red Data species HP 

 

 

 

2.5 Linkage to other themes 

 

�  Land Use and socio-economic – the development/transformation of land, and the transformation 

of natural habitats is the single biggest cause for loss of biodiversity.  The primary driver of this 

land use change is the socio-economic pressures and a growing population. 

 

�  Heritage (old alien plant species) – any plant species over 60 years old (including alien plant 

species) falls under the protection of the Heritage Resources Act, and therefore requires a permit 

before it can be removed. 

 

2.6 Recommendations 

Developments that are undertaken within sensitive areas (rocky ridges, grasslands or wetland habitats) 

should make provision for linkages to similar and suitable habitat further afield to allow for free interaction 

and utilization of the sensitive habitats associated with the site and these outlying areas by mobile faunal 

species.  Conservational buffer zone allocation should be taken into consideration during the planning 

phases of developments and these areas should, not only remain undeveloped, but remain unimpacted 

by the development activities.  This is especially pertinent during the preconstruction and construction 

phases of a development, where earthmoving equipment can easily create devastating and irreversible 

environmental impacts in a short space of time. 

 

2.7 Indicators 

Table 43: DPSIR Indicator Table for biodiversity in  the CoJ 

ISSUE DPSIR 
FRAMEWORK INDICATOR 

POPULATED 
INDICATOR 
2007/08 

Alien species 287 alien species in 
City of Jo’burg 

Loss of biodiversity Drivers and 
pressures 

Red data flora species 26 flora RDS in City of 
Jo’burg  
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Area (and percentage 
of total surface area) of 
high conservation 
importance land 
(almost pristine) falling 
into parks and open 
spaces 

14 567.9ha (16,24%) 

Transformation of land  

Between 2004 and 
2007, 2634.9ha of land 
transformed from open 
space to other land 
uses 

Red data mammal 
species 

51 mammal RDS in 
COJ 

Red data invertebrate 
species 

37 invertebrate RDS in 
COJ 

Loss of open space 

Between 2004 and 
2007, there was a loss 
of 2634.87 Ha in open 
space 

Impacts 

Number of alien plant 
species 

287 alien species in 
City of Jo’burg 
6.8% (4117,2ha) of the 
Egoli Grassland  
2.9% (18.0 ha) of the 
Rand Highveld 
Grassland  
7.6% (3269.6 ha) 
Soweto Highveld 
Grassland 

Conservation of 
endangered vegetation 
types falls into areas of 
high conservation 
importance (and 
therefore is likely to 
have full ecological 
functionality) 18.9% (1803.5ha) 

Tsakane Clay 
Grassland 

Conservation of 
biodiversity State 

Area (and percentage) 
of proclaimed nature 
reserves that fall within 
areas of high 
conservation 
importance 

701.9ha (81.4%) of the 
City of Jo’burg  

Inclusion of all areas of 
high biodiversity 
importance as formally 
protected areas/nature 
reserves 

81.4% of Proclaimed 
Nature Reserves, 
16.9% of Municipal 
Nature Reserves, 
51.9% of Municipal 
Open Space, and 
59.75% of Public Open 
Space fall into areas of 
High Biodiversity 
Conservation 
Importance 

Conservation of 
biodiversity through 
formally protected 
areas 

Response 

Updating of C Plan to 
reflect vegetation 
condition (as per 
conservation 
importance map) 

67.4% of Irreplaceable 
Sites, 35.5% of 
Sensitive Features, 
and 31.1% of 
Ecological Processes 
fall into High 
Biodiversity 
Conservation areas 

Conservation of 
aquatic biodiversity 

Drivers and 
Pressures Water quality See indicator under 

“state” 
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Area of City of Jo’burg 
with high conservation 
value 

20842.1ha (12.7%) 

Area of City of Jo’burg 
with medium 
conservation value 

17674.4ha (10.8%) 

Area of City of Jo’burg 
with low conservation 
value 

24909.4ha (15.2%) 

Overall Biodiversity 
Conservation  

State 

Area of City of Jo’burg 
with little or no 
conservation value 

101029.1ha (61.4%) 

Loss of aquatic 
biodiversity State Average SASS Score 

(27 monitoring sites) 40 

 

 

2.8 Key environmental issues 

2.8 .1  Terrestrial Biodiversity 

Opportunities 
�  Protect and conserve Red Data fauna and flora species 

�  Job creation (removal of alien species) 

�  Improve ecological status of existing biodiversity hotspots 

�  Improve the aesthetic appeal of open areas with correct management 

�  Re –attraction of faunal species back into the area 

 

Constraints  
�  Decreasing habitat availability for Red Data species 

�  Extinction of Red Data fauna and flora 

�  Loss of indigenous vegetation 

�  Loss in ecosystem services 

�  Decrease in riparian ecosystem functioning 

 

2 .8 .2  Aquatic Biodiversity 

Opportunities 
�  Job creation 

�  Creation of functional ecological corridors 

�  Improve the ecological integrity of river systems and wetlands 

�  To enhance the conservation potential of the urban aquatic systems 

 

Constraints  
�  Economic implications for the rehabilitation of river and wetland systems 

�  Loss of riparian vegetation 

�  Decrease and loss of Red Data fish species 

�  Loss of indigenous fish species 

�  Loss of wetlands 
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3 THEME: SURFACE WATER 

3.1 Introduction 

 

Fresh water remains one of the most highly-utilized natural resources worldwide and is the 

natural resource upon which man has the highest dependency.  It is used for the purposes of 

direct consumption, industry and agriculture, waste management and sanitation.  Watercourses, 

rivers and impoundments, especially within the urban environment, also serve the important 

function of stormwater and surface water runoff and drainage management.   

 

The natural aesthetic appeal of surface waters also makes it an important resource for 

recreational use and suburban development is very often centered on rivers or dams - this being 

a major marketable aspect to housing estate developments.  Wetland and the associate riparian 

zones are habitat types that support a relatively high diversity of faunal and floral species (many 

of which are especially adapted to or dependent on aquatic and riparian habitats, sensitive or Red 

Data Listed (RDL) species).  The natural connectivity of all the watercourse networks form 

important “green corridors” throughout the City of Joburg and therefore form important habitats for 

biodiversity conservation within the urban environment as well. 

 

The cumulative pressure of all these aspects means that unpolluted water is becoming an 

increasingly rare resource worldwide.  The highly urbanized nature of the City of Johannesburg 

(City of Joburg) means that this phenomenon will form an increasingly pertinent aspect, 

governing the management and conservation strategies of the surface water resources found 

throughout the City of Joburg. 

 

3 .1 .1  Background 

The City of Joburg incorporates the border of the two watersheds between the Atlantic and the 

Indian Oceans.  This line runs in an east-west direction roughly along Ontdekkers Road between 

Krugersdorp, Roodepoort and Johannesburg.  All rain falling to the south of this ridge forms part 

of the Vaal/Orange Primary Catchment area and ultimately flows westwards towards the Atlantic 

Ocean, whereas all rainwater falling to the north of this ridge falls within the Crocodile (west) 

Marico Secondary Catchment.  This forms part of the Limpopo Primary Catchment, which 

ultimately flows eastwards toward the Indian Ocean (Figure 55). 
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Figure 55:  The major river systems of the City of Joburg. 

 

Prominent wetlands that are included within the City of Joburg boundary include the vast 

reedbed-formations of the Klipspruit/Klip River floodplain complex that run along the western and 

southern boundaries, respectively, where they remain closely associated with areas 

characterised by mining activity, and informal and semiformal settlements within highly-populated 

suburbia.  These riparian land uses have impinged on the riparian habitat.  Soil erosion from the 

surrounding catchments (especially the mining sector) has lead to siltation of the aquatic and 

riparian habitats, which have facilitated the encroachment of these reedbeds to within the active 

channel.  These wetlands therefore serve a water purification and filtration role as well as 

providing for important habitat for supporting biodiversity (including some RDL butterfly species). 

 

Ephemeral pans located within the north-eastern areas of the City of Joburg boundary, especially 

Glen Austin Pan provide for important habitat that is known to support various RDL fauna 

species.  This pan provides for one of the most prominent breeding areas for the Giant Bullfrog 

Pyxicephalus adspersus and is also known to support viable breeding populations of African 

Grass-owls Tyto capensis. 
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3.2 Sub Theme:  Instream aquatic and riparian habit ats 

Refer to Section 2.4 – Aquatic Biodiversity 

3.3 Sub Theme:  Water quality 

The maintenance of appropriate water quality remains an integral part of ensuring aquatic 

ecological integrity.  The City of Joburg incorporates the major mining, industrial and commercial 

core of South Africa.  It is therefore a relatively highly-urbanised area that places enormous 

pressure on the surface water resources that provide for both consumption and waste 

management.   

 

3 .3 .1  Drivers and pressures 

3.3.1.1 Bacterial contamination of surface waters 

As the City of Joburg is regarded as the main commercial centre of South Africa, many people 

are attracted to it for work prospects.  This influx of people has lead to the establishment of many 

informal settlements, most of which suffer inadequate water services.  This has the consequence 

that more people have a direct dependency on surface waters to satisfy basic resource 

requirements.  The increase in population and population density is therefore the leading 

contributing factor to increased bacterial contamination of the surface waters throughout the City 

of Joburg. 

 

3.3.1.2 Chemical contamination of surface waters 

Commercial and industrial sectors utilise surface waters as a source of raw material as well as to 

dispose of water-borne effluents.  These effluents typically contain chemical pollutants that are 

specific to the type of industry.  Chemical contamination of surface waters is not limited to the 

effluents of manufacturing industries though and other pollution sources include impurities from 

surface water runoff via storm waters, chemical and fuel spillages.  An increase in demand for 

products and materials has lead to an increase in the commercial and industrial sectors.  This has 

therefore placed increased pressure on water resources as a raw material resource or as an 

effluent discharge and management resource. 

 

3 .3 .2  State 

3.3.2.1 Bacterial contamination of surface waters 

Raw sewerage contamination remains one of the greatest challenges in aquatic habitat 

conservation in areas where the same people are also dependent on the surface waters for basic 

consumption.  This scenario poses a serious human health risk.  The carrying capacity of water-

borne sewerage infrastructure within highly-populated areas is also often exceeded, with the 
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consequence that surface waters are periodically contaminated with untreated sewerage (Figure 

57). 

 

Total bacterial contamination indicated as unacceptable pose a potential risk to human health 

from consumption or contact.  The main problematic areas include where the Jukskei River flows 

northwards out of Alexandra and where the Klipspruit flows southwards outside of Soweto.  

Indeed, almost the entire reaches of these two river systems are highly contaminated by bacteria 

that pose a risk to human health.   

 

 

Figure 56:  Failing sewerage infrastructure consequ ently leads to direct contamination of 
water bodies (overflowing sewerage lines flowing in to a tributary of the Klipspruit, Soweto 
east). 

 

Sewerage effluent is treated during the purification process to remove dangerous bacteria; 

however, this effluent has a typically high phosphate and nitrate content that is conducive to 

supporting a high bacterial content.  Bacteria therefore contaminates the effluents once again 

soon after discharge into the waterbodies.  Bacterial contamination, however, is more of a 

consequence of raw sewerage contamination than through wastewater treatment discharge as 

effluent treatment is a highly-regulated industry, with discharges needing to comply with specific 

water quality guidelines. 
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Figure 57:  Total bacterial contamination, E. coli levels and the locations of informal 
settlements within the City of Joburg. 

 

This has lead to increased bacterial contamination of surface waters to levels that are regarded 

as a human health risk, indeed, E. coli levels are regarded as Unacceptable in the majority of 

surface waters (Figure 57).  This figure presents the total bacterial contamination of the various 

major river systems throughout the City of Joburg.  The locations of most of the informal 

settlements are also given and a clear correlation between increased bacterial contamination of 

the surface waters and the informal/ semi-formal settlements can be readily observed.   

 

The most problematic areas include Alexandra, Diepsloot and Soweto, where the total E.coli 

content of the surface waters is indicated as bad.  The majority of the surface waters within the 

City of Joburg suffer unacceptable to bad contamination by E. coli. 
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Figure 58:  Warning signage located next to many Ci ty of Joburg rivers warning of poor 
water quality due to bacterial contamination and as sociated human health risks. 

 

3.3.2.2 Chemical contamination of surface waters 

Commercial and industrial sectors utilise surface waters as a source of raw material as well as to 

dispose of water-borne effluents.  These effluents typically contain chemical pollutants that are 

specific to the type of industry.  Chemical contamination of surface waters is not limited to the 

effluents of manufacturing industries.  Surface waters are also contaminated through surface 

water runoff via storm waters, chemical and fuel spillages.   
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Figure 59:  Total chemical contamination of the sur face waters throughout the City of 
Joburg. 

 

The majority of the surface waters located throughout the City of Joburg are regarded as having 

ideal to acceptable total chemical contamination (Figure 59).  The discharge of waste effluents 

into water bodies is highly regulated through water user licence agreements as well as effluent 

quality regulations.  Most often, the water user license agreement stipulates that regular toxicity 

testing of effluents be undertaken to ensure license agreement compliance by the industries in 

question.  The bad area (highlighted in Figure 59) shows that the biggest problematic area is on 

the Klipspruit within the centre of Soweto.  Unregulated industries or failing infrastructure are the 

potential cause of this high degree contamination.  Indeed, an increase in unregulated industries 

may see the increase in chemical contamination of the surface waters throughout the City of 

Joburg in the near future. 

 

The mining sector within the City of Joburg discharges wastewater into the Klip River catchment, 

where chemical contamination is problematic.  The commercial and industrial sector that is 

concentrated in the Modderfontein area also leads to increased chemical pollution of the 

Modderfonteinspruit and its tributaries.  This is, however, not reflected in currently available data 

and therefore the overall bad chemically contaminated areas within the City of Joburg would be 

potentially expanded in the future. 
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3 .3 .3  Impacts 

The greatest impact of increased bacterial contamination of surface waters is the serious human 

health risk that it poses.  Cholera, typhoid, diarrhoea, dysentery and bilharzia are some of the 

most common water-borne diseases associated with raw sewerage contamination.  High organic 

pollution (typically raw sewerage contamination) within water systems leads to a depletion of the 

dissolved oxygen content due to a high biological oxygen demand (BOD).  This acts as a limiting 

factor to the survival of most aquatic organisms.  Some chemicals (especially hydrocarbons) also 

have a high chemical oxygen demand (COD) that does the same.  Mining effluents (especially) 

cause a system to suffer acidification that very often falls outside of the tolerance range of all but 

the most hardy of aquatic organisms.  Water pollution through chemical or bacterial 

contamination leads to the overall loss of species diversity. 

 

3 .3 .4  Responses 

Water is the most important of all natural resources, and its availability is integral for economic 

and social growth.  More importantly, Johannesburg is dependant on water of a certain quality 

and quantity for this growth. Water for sustainable use by the city is supplied by surface water 

resources such as rivers and wetlands, and quality of surface water is dependant upon the 

sustainable management of the environment to minimize impacts. Relevant legislation to ensure 

the protection of these resources on a long term basis in the Johannesburg area is discussed 

below. 

 

Sustainability and equability of water resources forms the foundation of Water Policy in South 

Africa, and emanates primarily from the Constitution of the RSA (Act 108 of 1996). Quoting 

section 24(a) and section 27.1(b) of The Bill of Rights (1996), everyone has the right to have 

access to:  

 

�  An environment that is not harmful to their health or well-being. 

�  Sufficient food and water. 

 

These measures should facilitate “ecologically sustainable development and use of natural 

resources.” Section 24(b) goes on to say that everyone has the right 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. 

 

The National Water Act (NWA, No. 36 of 1998) identifies and recognizes the need for protection 

of the quality and quantity of water in South Africa. It also recognizes that basic human and 
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ecological reserves are to be identified and met so that utilisation is equitable and sustainable in 

terms of quality, quantity and reliability of supply. Aquatic ecosystems thus must be protected and 

managed to ensure that “goods and services” of water resources in question will be maximized, 

and thus water will remain fit for use on a long term basis. 

 

The principle of Integrated Water Resource Management (IWRM) is endorsed by the National 

Water Act (Act 36 of 1998). Essentially, the IWRM is a policy which aims to “promote the 

coordinated development and management of water, land and related resources in order to 

maximize the resulting economic and social benefits in an equitable manner without 

compromising the sustainability of ecosystems”. This policy will be implemented on a catchment 

level, and catchments will be incorporated in the National Water Resource Strategy (NWRS, 

Government Gazette 27199, 2005). The NWRS will ultimately promote the management of 

catchments within the relevant WMAs (in this case WMA3 and WMA 8 are relevant) by setting out 

how to achieve IWRM. The establishment of Catchment Management Agencies (CMAs) will aid 

the functioning of the IWRM on a catchment level. The CMAs will also develop Catchment 

Management Strategies for the management, conservation and control of the water resources 

within the WMAs.  

 

Different water uses are dealt with in section 21 of the NWA (Act 36 of 1998).  Water use 

licensing may be required for certain activities that are not generally authorized in the NWA 

(Section 21).  General notices have been published under Section 21 of “activities which may 

have a substantial detrimental impact on the environment” (GN R1183 of 5 September 1997, GN 

R1182 of 5 September 1997 and GN R670 of 10 May 2002). 

 

Legislative frameworks that will assist in specific areas of water resource management for the 

Johannesburg region are summarised in Table 44 (Thompson, 2006). Strategies mentioned in 

the above text are summarized in Table 45. 

 

Table 44:  Relevant National, Provincial and Munici pal legislation that will assist in water 
resource management. 

National Legislation 
Pollution control and protection of the environment 
National Environmental Management Act (NEMA) Act 107 of 1998 

Environmental Conservation Act (ECA) Act 73 of 1989 

National Environmental Management: Air quality Act 39 of 2004 

Water Services Act  Act 108 of 1997 

Setting of land for development 
Development Facilitation Act Act 67 of 1995 

Control of environmental impacts due to mining 
Mineral and Petroleum Resources and Development Act Act 28 of 2002 

Control of effects from agricultural practices 
The Conservation of Agricultural Resources Act Act 43 of 1983 

Control of effects from power generation activities 
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Electricity Act Act 41 of 1987 

Provincial Legislation 

Nature conservation 

Various ordinances of the Gauteng Province  

Municipal Legislation 

Powers and functions of municipalities to protect water resources giving effect to the IWRM 

Local Government: Municipal Structures Act Act 117 of 1998 

Local Government: Municipal Systems Act Act 32 of 2000 

 

Table 45: National and catchment strategies for the  management, conservation and 
control of water resources at national and catchmen t levels. 

Strategies 
National level 
National Water Resource Strategy  Government Gazette 27199, 2005 

Water Management Area (CMAs) 
Catchment Management Strategies As per government gazette 

 

Resource Directed Measures (RDM) is a strategy used to implement the NWA in which water 

resources are classified, Resource Quality Objectives (RQOs) are set and the Reserve is 

determined. Explanations of these terms can be found in Table 46. The classification procedure 

determines the present ecological state of aquatic ecosystems (PES) and recommends an 

ecological management class (EMC). 

 

Table 46: Explanation of RDM terminology (DWAF, 199 ). 

Resource Directed Measures (RDM) 

Reserve  

This is the quantity, quality and flow of water needed for 

the protection of aquatic ecosystems. 

This also includes the basic human needs reserve for 

drinking, food prep and hygiene.  

Resource Quality Objectives 
Descriptors of how the water resource will be protected for 

long term sustainability and equitability.  

Classification of water resources 

Water resources are classified according to their change 

from a natural condition (PES). This allows the setting of 

EMC for sustainable management of water resources. 

 

The Gauteng Strategy for Sustainable Development (GSSD) will also play an important role in the 

management of surface waters in the Johannesburg region. The GSSD provides a framework to 

ensure that all strategic policy planning within the province is in line with international and national 

sustainable development guidelines. 
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3.4 Recommendations 

 

The City of Joburg presently routinely monitors the surface waters at representative points 

throughout the region for bacterial and chemical contamination, as well as biological integrity.  All 

of the effluent discharges from the wastewater treatment works under the management of the 

City of Joburg are also strictly monitored.  There is an increasing awareness of the general public 

to the plight of surface water conservation to the extent that various NGO’s (e.g. the River 

Rangers) have been established that aim at enhancing the ecological integrity of the aquatic 

systems found throughout the City of Joburg through cleanup operations, etc. 

 

The reporting of leaking water infrastructure (both freshwater delivery and sewerage systems) by 

the public needs to be encouraged and municipal authorities should be compelled to act on these 

incidences in a timeous manner.   

 

3.5 Key Environmental Issues 

The key environmental issues pertaining to surface water conservation within the City of Joburg 

are: 

 

3 .5 .1  Untreated sewerage contamination of surface waters  

Opportunities 
�  To enhance the standard of living of many South Africans as well as minimizing health 

risks; 

�  Job creation; 

�  To enhance the overall ecological integrity of the surface waters throughout the City of 

Joburg; 

�  To enhance the aesthetic appeal of surface waters for both recreational purposes and 

land value. 

 

Constraints 
�  Largescale rehabilitation of failing sewerage infrastructure needs to be implemented that 

would be limited to budgetary constraints; 

�  The lack of population census data due to the increase of illegal immigrants leads to the 

potential overestimation of infrastructure capacity. 

 

3 .5 .2  The fragmentation of the aquatic habitat  

Opportunities 
�  To enhance the conservation potential of the urban aquatic systems; 

�  Job creation; 
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�  To enhance the overall ecological integrity of the surface waters throughout the City of 

Joburg; 

 

Constraints 
�  Rehabilitation measures of urban systems deemed non-viable due to degraded water 

quality; 

�  No direct economic benefit; 

 

3 .5 .3  Inappropriate stormwater management  

Opportunities 
�  To reduce the safety hazard of flash flooding – particularly in rural areas; 

�  To enhance the overall ecological integrity of the surface waters throughout the City of 

Joburg; 

�  It will allow for appropriate rehabilitation of riparian zones to take place; 

�  Allow for the enhanced functionality and therefore aid in flood attenuation and filtration of 

surface water runoff.  This has great economic implications; 

�  To enhance the aesthetic appeal of aquatic habitats for both recreational purposes and 

land value. 

 

Constraints 
�  Largescale infrastructure replanning and construction is extremely costly; 

�  Wastewater treatment works that already run at capacity would need to be upgraded. 
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4 THEME:  GEOLOGY AND GEOHYDROLOGY 

4.1 Introduction 

The geological framework and conditions within the boundaries of the City of Joburg largely 

controls the presence and availability of natural resources such as mineral deposits, groundwater 

and aggregate used in the building and construction industries.  Groundwater movement and the 

potential for continued mining, whether for precious metals or aggregate, is also largely controlled 

by geological conditions. 

 

Due to the geological history that extended over more than 3000 million years, the City of Joburg 

is underlain predominantly by hard rock, groundwater is generally not present in large quantities 

and does not constitute good or significant aquifers capable of the sustainable and economical 

abstraction of large volumes of potable groundwater to be used for large scale domestic, 

agricultural and industrial purposes.  There is, however, one exception to this scenario. Towards 

the southern part of the City of Joburg calcareous rocks, often referred to as dolomites and in 

which karst conditions have developed over geological times, are present over a relatively small 

area.  This rock type, with the associated karst development, can and indeed does, contain large 

volumes of groundwater.  In contrast to most of the other geological formations that are present 

within the boundaries of the City of Joburg, the aquifer present in the dolomite can be classified 

not only as a major aquifer, but also one of strategic importance in periods of extensive drought.  

Apart from being important as a water resource for domestic, agricultural, industrial or other need, 

groundwater remains important as it often also makes a significant contribution to the base flow of 

streams and rivers, maintains wetlands and other groundwater dependant ecosystems in several 

localities in and around the City of Joburg. 

 

It is therefore imperative that groundwater resources must be managed responsibly both in terms 

of their quality as well as their quantity.  

 

4.2 Sub Theme: Increased use of the available groun dwater resource 

 

Associated with the growing urban population, an increased demand for water can be expected 

for use in domestic, agricultural, industrial or mining areas, whether from small or large 

consumers.  Increased groundwater abstraction is not only linked to natural periods of lower 

rainfall or drought, but can also be due to expanding agricultural, industrial or mining activities.  

Although groundwater is a natural renewable resource, it still has to be managed responsibly and 

abstraction should be controlled in such a way that abstraction volumes do not exceed natural 

recharge, at least not for long and extended periods.  
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4 .2 .1  Drivers and Pressures 

Droughts naturally occur at different times and last for different periods of time and are difficult to 

predict with a large degree of accuracy.  For southern Africa it appears that a climatic cycle of 

approximately 11 years exists and, according to historical records it would appear as if we 

southern Africa is currently in the early stages of what may become a fairly high rainfall or wet 

period.  Groundwater resources normally react positively to periods of high rainfall, as this can 

result in increased groundwater recharge thereby increasing the volume of water stored 

underground.  High rainfall periods usually also result in a decrease in the demand for 

groundwater.   

 

Expected continuing increases in the urban population will also result in more pressure being 

placed on the ability of the Metro to provide an adequate supply of potable quality water to the 

inhabitants.  This may force Johannesburg Water to provide in some of the demand from 

groundwater resources, and specifically those from the dolomitic aquifers.  Linked to an expected 

increase in the Johannesburg population, may also be a higher demand for food which could be 

partly satisfied through increased production of fresh produce closer to markets possibly using 

groundwater. 

 

4 .2 .2  State 

Except for the large volumes of groundwater currently abstracted from the dolomitic aquifer 

between Soweto and Lenasia for mainly agricultural use (>10 000 m3/a), no other large scale 

groundwater use occurs within the City of Joburg.  In the northern regions of the City of Joburg 

situated on Archaean granitic rocks where large areas are occupied by small holdings, many of 

these developments are dependent on groundwater for their domestic requirements.  The 

volumes abstracted are however relatively small and do not impact negatively on the groundwater 

resources of the region.  

 

4 .2 .3  Impacts  

Overexploitation of groundwater resources could result in a lowering of the groundwater levels on 

a regional and local scale.  Where this occurs close to streams and rivers, this could negatively 

impact on the supply of base flow to the streams and rivers during the dry seasons of the year.  In 

the extreme case this could in turn result in changes in groundwater flow directions with the effect 

that the stream may lose water to the groundwater environment.  There is however no evidence 

that this is the case within the boundaries of the City of Joburg. 

 

In areas where wetlands are dependent on groundwater to maintain the wetland condition, for 

example springs feeding into wetlands or where shallow groundwater located within the regolith 

zone, small declines in groundwater levels may have detrimental effects on wetlands.  In these 

cases the lowering of water levels is necessarily as a result of the over-abstraction of 

groundwater, but can also occur during periods of low rainfall or droughts.  Areas where this is 
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frequently observed is on the granitic areas in the northern regions of the City of Joburg where 

shallow groundwater, often associated with perched aquifer conditions, occurs.  In these cases 

this is a natural phenomenon and not necessarily linked to the over-abstraction of groundwater 

causing local declines of the water level.  

 

Although the volumes of water abstracted annually from the dolomitic aquifer in the south appear 

to be substantial, these are however relatively small in terms of the annual groundwater recharge 

to the area. No negative impact on the groundwater resources of the region have been 

recognised thus far. 

 

Due to the decrease in deep gold mining activities during the last few years, abstraction of 

groundwater from the deep aquifers has practically been reduce to very low volumes, resulting in 

no additional negative impacts on the deep or shallower aquifer environment.  

 

4 .2 .4  Responses 

Section 21 of the National Water Act (Act 36 of 1998), deals with the use of water, including the 

use of groundwater. Water uses relevant to practices within the City of Joburg area are defined 

under Section 21(a) and ((j) where it is stated that water use includes  

 

21(a) “taking water from a water resource”; and  

21(j) “removing, discharging or disposing of water found underground if it is necessary for the 

efficient continuation of an activity or for the safety of people.” 

 

Permissible water use is specified in Section 22 of the Act.  The use of groundwater for domestic, 

agriculture, mining or industrial purposes is in terms of the Act a water use, and requires that the 

water user applies to the Department of Water Affairs and Forestry for a license or authorization 

to use the water lawfully.  Where large scale abstraction of water occurs, for example for 

agricultural and mining purposes, a water use permit has to be obtained from the Department of 

Water Affairs and Forestry.  Legislation is therefore already in place to control the abstraction of 

groundwater and is not required that the City of Joburg controls or regulates such activity. 

 

4.3 Sub Theme:  The potential for and vulnerability  to contamination of 
groundwater resources 

 

The occurrence of various forms of groundwater contamination, (chemical, microbiological, 

organic) has led to the development of groundwater vulnerability maps.  The concept of 

groundwater vulnerability is based on the assumption that the physical environment may provide 

some degree of protection to groundwater against the natural and human impacts, especially with 

regard to contaminants entering the subsurface environment.  Vulnerability of groundwater to 

contamination is a relative, non-measurable dimensionless property and depends largely on the 
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amount, quality, representativeness and the reliability of the information used to calculate it.  The 

fundamental concept is that some land areas are more vulnerable to groundwater contamination 

than other areas.  The results of groundwater vulnerability assessments are displayed on maps 

showing areas of homogenous vulnerability areas of different levels.  It is important to note that 

vulnerability maps only show relative vulnerability of certain areas to others, and do not represent 

absolute values. 

 

Groundwater vulnerability to contamination requires some evaluation of the potential for 

contaminant to be attenuated by the soil and unsaturated zones and aquifer material through 

which it moves. The principle variables used in the assessment of groundwater vulnerability are 

groundwater recharge, soil properties, and the characteristics of the unsaturated and saturated 

zone.  Other important attributes used are groundwater/surface water interaction and topography. 

An assessment of the aquifer vulnerability to pollution was conducted for the area under the 

jurisdiction of the City of Joburg Figure 60  .This analysis is based on the DRASTIC concept. The 

acronym DRASTIC originates from the procedure followed internationally to assess the 

vulnerability of an aquifer as it evaluates the risk in terms of the Depth to groundwater, 

groundwater Recharge potential, the Aquifer media, the Soil media, the Topography, the Impact 

on the vadose zone, and the hydraulic Conductivity of the aquifer.  The higher the DRASTIC 

Index the higher the vulnerability of the aquifer to contamination. 

 

 

Figure 60:  A map showing the aquifer vulnerability  for the area covered by the City of 
Joburg is shown in the attached figure.  The calcul ated vulnerability indices are presented 
on a relative scale from “Very low” to “Very high”.  
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4 .3 .1  Drivers and Pressures 

From Figure 60 it is clear that surface geological and soil structure as well as geohydrological 

conditions largely dictate the vulnerability rating of an area.  In this regard the hard rock types 

such as quartzites which display limited weathering on surface, have the lowest vulnerability 

rating while the dolomitic areas, where a thick soil profile has developed, and water levels are 

fairly shallow is classified to have the highest vulnerability rating.  

 

There is and increased threat to groundwater quality through the establishment of additional 

waste disposal sites, cemeteries, fuel distribution stations, sewage and waste water treatment 

facilities, pipelines for transport of industrial products, increasing industrial development with 

potential for groundwater contamination (for example chemical industries), increased use of 

fertilizers and pesticides in agriculture, new (and existing) mine dumps, defunct and poorly 

maintained infrastructure at for example sewage works.   

 

The constant increase in residential development across the entire City of Joburg results in a 

dramatic expansion of infrastructure in the form of sewage and storm/waste water pipeline 

distribution systems that require proper maintenance.  If not properly designed and maintained 

this can substantially increase the risk of groundwater contamination.  

 

The possibility of the development of new gold mines, could increase the contamination of (1) 

deep aquifers through mining activities, and (2) shallow aquifers through the establishment of ore 

processing facilities and the establishment of mine dumps.  

 

4 .3 .2  State 

The aerially most extensive potential groundwater contamination, but not necessarily confirmed, 

is probably to be found in the vicinity of the gold mining areas.  During mining, groundwater levels 

were artificially kept low as a result of the large volumes of water pumped from individual mines, 

but this scenario is now reversed.  When mining activities ceased, so did the pumping of 

groundwater from the mines.  The effect is that groundwater levels are constantly rising and in the 

process the water quality is also deteriorated in areas where groundwater is exposed to sulphide 

rich zones in the rock.  This can result in acidic water forming which could potentially contaminate 

both shallow and deeper aquifers. 

 

4 .3 .3  Impacts 

Negative impacts on or deterioration of groundwater quality over the short term can be expected 

on a local scale near potential contamination sources.  If these sources are close to streams 

where the groundwater contribution to base flow is important, stream water quality may be 

negatively impacted upon.  
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Should groundwater in abandoned gold mining shaft rise to such a level that surface decanting 

occurs, the water quality of surface water sources (streams, lakes, etc.) and wetland areas may 

be at risk.  

 

4 .3 .4  Responses 

The potential for groundwater contamination can be decreased by the implementation of 

groundwater quality monitoring in selected areas where contamination sources are known to 

occur.  

 

Strict enforcement and control of industries operating under EMPs, RoDs or other permit 

conditions should be implemented. In this respect waste disposal facilities, chemical industries, 

petrol filling stations and depots, should be regularly audited to determine whether they comply 

with the relevant permit condition under which they operate.  

 

4.4 Sub Theme:  Increasing demand for precious meta ls, aggregate and building 
material 

 

It is estimated that the Witwatersrand area still has some 40 000 Mt of gold resources.  The 

demand for gold remains high and should the international gold price warrant the opening of new 

deep or shallow gold mines on the Witwatersrand, re-opening of existing mines, or increased re-

working of old mine dumps to retrieve and process very low grade gold occurrences in these 

dumps, a further 8 000 Mt to 10 000 Mt could be economically retrieved from this gold field. 

 

Areas where aggregate and building sand occurs and is currently mined, or has the potential to 

be mined and produced, occur throughout the area covered by the City of Joburg.  

 

4 .4 .1  Drivers and Pressures 

Despite the continued demand for gold on the international market, South African gold mining 

companies find it increasingly difficult to compete on a cost basis with the much lower mining 

costs in many other gold producing areas around the world.  To revive the gold mining industry in 

the City of Joburg area, a substantial increase in the international gold price is therefore required.  

 

Gold mining is also an industry which requires a large workforce and therefore is capable of 

creating a substantial number of job opportunities. Spin off’s from new developments in the gold 

mining industry could result in the establishment of many associated supply and maintenance 

type industries. 
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The continued demand on establishing sufficient housing for the increasing urban population, 

plus the expansion and maintenance of the existing infrastructure within the region, puts great 

strain on the supply of building material such as aggregate and sand.  

 

4 .4 .2  State 

There are currently several large operational quarries and borrow pits supplying in the needs of 

the construction industry.  With the anticipated growth in construction activities, it is expected that 

additional sites will be identified and will engage in the process of obtaining mining permits. 

 

Although several potential areas within the Witwatersrand gold field have been identified where it 

will be economically feasible to establish a new mine or re-open existing mines, no definite plans 

are currently on the table.  

 

4 .4 .3  Impacts  

Potential new mining ventures could negatively affect the biodiversity, landscape profile, increase 

noise levels, groundwater quality and air pollution. 

 

From a socio economic perspective, new mining ventures would be able to create a significant 

number of job opportunities.   

 

4 .4 .4  Responses 

Various national acts and regulation control the establishment of new mines.  For all such 

developments full EIAs, EMPS, EMPRs and similar environmental studies need to be conducted 

and approved, before mining licences can be issues.  Extensive rehabilitation measures also 

need to be identified from the start on a new mine and it is a requirement that funds have to be 

set aside for rehabilitation processes during and before closure of any mines.  

 

4.5 Linkages to other Themes 

 

�  Socio-economic:   Creation of new job opportunities should new mines be established in 

the future.  

�  Surface water:   The potential for contamination of surface water resources (lakes and 

streams) exists if new mines and associated mine dumps are developed.  

�  Climate change:   Decreased in rainfall and more frequent drought conditions with 

accompanying increased demand for and use of groundwater. 

�  Wetlands:   Increased demand for groundwater may result in drying up of wetland areas, 

especially where shallow groundwater systems feed into wetlands.  

�  Electricity demand:  Development of new mines will increase demand for electricity. 
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�  Air quality:   Re-working of existing mine dumps and development of new ones should 

new mines be established, may result in an increase in dust concentrations. 

 

4.6 Key Environmental Issues  

Key environmental issues are: 

�  Increased use of groundwater: If the abstraction is properly managed groundwater could 

become a valuable benefit to the area, especially during periods of drought without 

having any negative effects on the environment.  

�  Deterioration of groundwater quality:  If the groundwater protection measures contained 

in the different national acts and regulations are strictly adhered to, a high quality 

groundwater could be maintained.  Monitoring of groundwater quality will remain a 

constraint unless sufficient monitoring points are established and a proper monitoring 

protocol is developed, implemented and maintained. 
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5 THEME:  AIR QUALITY 

5.1 Introduction 

Within the City of Johannesburg, deteriorating urban air quality has the potential for human health 

and environmental effects. Health impacts associated with exposure to poor air quality include 

cardiovascular and respiratory diseases while environmental impacts include localised effects 

such as visibility impairment to more global problems such as acid deposition and global 

warming.  

 

Major air pollution sources that contribute to poor air quality in the City of Johannesburg include 

emissions from domestic fuel burning, vehicles, industries, mining operations and waste disposal 

and incineration. Pollutants emitted from these sources include particulates (PM10 and PM2.5), 

sulphur dioxide (SO2), nitrogen oxides (NOx) including nitric oxide (NO) and nitrogen dioxide 

(NO2), ground-level ozone (O3), carbon monoxide (CO) and Volatile Organic Compounds (VOCs). 

 

5 .1 .1  Policy and Legislative Requirements 

 The outdated Air Pollution Prevention Act 25 of 1965 (APPA) has been replaced with the 

National Environmental Management: Air Quality Act 39 of 2004 (AQA). With the introduction of 

AQA, air quality management and control has shifted from source-based control to receptor-

based control, with the main focus on areas of high population density and low-income. The main 

objectives of the Act are to: 

�  Give effect to everyone’s right ‘to an environment that is not harmful to their health and 

well-being’ 

�  Protect the environment by providing reasonable legislative and other measures that (i) 

prevent pollution and ecological degradation, (ii) promote conservation and (iii) secure 

ecologically sustainable development and use of natural resources while promoting 

justifiable economic and social development 

 

Within AQA, the control and management of emissions relates to the listing of activities that are 

sources of emission and the issuing of emission licences. Listed activities are defined as activities 

which ‘result in atmospheric emissions and are regarded to have a significant detrimental effect 

on the environment, including human health’ will be identified by the minister of DEAT. Once 

published, atmospheric emission standards will be established for each of these activities and an 

atmospheric emission licence will be required to operate.  

 

The issuing of emission licences for Listed Activities will be the responsibility of the metropolitan 

and district municipalities. In addition, the minister may declare any substance contributing to air 

pollution as a priority pollutant. Any industries or industrial sectors that emit these priority 

pollutants will be required to implement a Pollution Prevention Plan. Municipalities are required to 

‘designate an air quality officer to be responsible for co-ordinating matters pertaining to air quality 



 

 197 

management in the Municipality’. The appointed Air Quality Officer will be responsible for the 

issuing of atmospheric emission licences. 

 

The Act also introduces the compulsory monitoring of ambient air quality. The National 

Framework for Air Quality Management in the Republic of South Africa, which is currently being 

developed, will legislate protocols, standards and methodologies for monitoring. The Act also 

requires relevant national departments, provinces and municipalities to introduce Air Quality 

Management Plans (AQMPs) that set out what will be done to achieve the prescribed air quality 

standards. Metropolitan, district and local municipalities are required to include an AQMP as part 

of its Integrated Development Plan. 

 

5 .1 .2  Air Quality Guidelines 

The Act makes provision for the setting and formulation of National ambient air quality standards. 

Draft National ambient air quality standards have been proposed by DEAT. More stringent 

standards can be established at the provincial and local levels. In-line with this, the City of 

Johannesburg has established air quality guidelines (Table 47). 
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Table 47: The City of Johannesburg Ambient Air Qual ity Guidelines.  
Pollutant Averaging Period Guideline (ppb) Guideline (µg/m3) Basis for Guideline 

10 minute running average 185 500 WHO 
1-hr 130 350 EC, UK 
24-hr 46 125 SA, WHO, EC, UK 

Sulphur dioxide 

annual 18.5 50 SA, WHO 
instantaneous peak 500 955 Current SA 
1-hr 104 200 WHO, EC, UK 
24-hr 100 191 Current SA 
1-month 80 153 Current SA 

Nitrogen dioxide 

annual 21 40 WHO, EC, UK 
instantaneous peak 900 1125 Current SA 
1-hr 600 750  Current SA 
24-hr 300 375 Current SA 
1-month 200 250 Current SA 

Nitrogen oxide 

annual 150 188 Current SA 
instantaneous peak 1400 2080 Current SA 
1-hr 800 1132 Current SA 
24-hr 400 566 Current SA 
1-month 300 403 Current SA 

Oxides of nitrogen 

annual 200 284 Current SA 
24-hr  50 EC PM10 
annual  40 EC - phase 1 
1-hr 25 800 30 000 WHO, EC Carbon monoxide 
8-hr running average calculated on 1-hourly averages 8 600 10 000 WHO, EC 
quarterly-average  1.5 Current SA Lead 
annual  0.5 WHO, EC, UK, Australia 
instantaneous peak 250 500 Current SA 
1-hr 100 200 Health criteria 

Ozone 

8-hr running average calculated on 1-hourly averages 60 120 EC target based on WHO 
24-hr  25  PM2.5 
annual average  To be determined upon 

revision of AQMP 
 

Benzene annual average  10 cancer risks (<1:1 million) 



 

 199 

5.2 Sub Theme:  Urban Air Quality 

The theme of air quality in the City of Johannesburg is discussed in terms of the major 

contributors to urban air pollution within the City and the resultant air quality situation in the City, 

through an analysis of monitoring data from the City’s ambient air quality monitoring network.  

 

5 .2 .1  Drivers and Pressures 

Johannesburg is the economic and financial hub of South Africa, producing 16% of South Africa’s 

Gross Domestic Product and accounting for 40% of Gauteng’s economic activity. Johannesburg 

is the centre of mining administration and service, manufacturing (steel and cement), commercial 

companies and finance within South Africa. Johannesburg is also a hub for local and 

international, commercial and industrial travel. Population predictions for 2006 estimated the 

population to be 3 790 324 (van Aardt, 2006) with the highest population is found within Soweto 

and the Inner City regions. Midrand is one of the fastest growing areas with the development of 

Diepsloot, one of the focus areas within the City. 

 

The main pollution sources identified in the City include domestic fuel burning, vehicles, mining 

operations, industrial activities and waste disposal and incineration). Other sources include 

airports and railways, biomass burning (veld fires) and illegal tyre and waste burning.  

 

 

Figure 61:  Air Pollution Sources in the City of Jo hannesburg. 
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5.2.1.1 Domestic Coal Burning 

A large number of households within the City use fuels such as coal and paraffin, and to a lesser 

extent, wood, for cooking and space heating purposes. This especially occurs in low-income 

areas such as Alexandra, Diepsloot, Orange Farm and Soweto. Rapid urbanization and the 

growth of informal settlements have resulted in backlogs in the distribution of basic services such 

as electricity and waste removal. However, in some electrified areas, these fuels continue to be 

used due to the cost effectiveness and multi-functional nature of coal. 

 

 

Figure 62:   Household coal usage for heating (left ) and cooking (right) purposes in the 
City of Johannesburg (Census 2001). 

 

5.2.1.2 Vehicle Emissions 

Vehicle emissions is one of the City’s most significant emerging air pollution problems, due to 

increasing traffic volumes and congestion rates during peak hours. Areas of high vehicle density 

in the City include Newtown, Sandton, Randburg, Melville and South Gate (SoE, 2003). The City 

of Johannesburg’s Air Quality Management Plan identified elevated NO2 concentrations to 

coincide with the City’s highways (N3, N1, M2, M1) and the Central Business District being 
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particularly high along the Eastern Bypass, the M2 and main entry road to the south of the inner 

city, and the section of the N1 between the Beyers Naude off-ramp and the interchange with the 

Eastern Bypass (Scorgie et al., 2003). 

 

5.2.1.3 Mining Operations 

Mining operations are significant sources of fugitive dust emissions, with particulate matter being 

the main pollutant of concern.  Fugitive dust sources associated with mining activities include 

materials handling activities, dust-entrainment, crushing and screening activities and wind-blown 

dust from tailings dams, ash heaps and mine dumps. The contribution to air pollution from mine 

dumps is a serious and ongoing concern for many residents. A major concern is the chemical 

composition of the dust, as mine dust is known to carry potentially toxic chemicals such as lead, 

sodium dichromate, mercury, zinc and copper.   

 

The mining belt stretches from south of Denver, south-east of Johannesburg to south of 

Roodepoort. In the west, portions of Doornkop, Durban Roodepoort Deep and areas in the 

northern periphery of the Main Reef Road, are currently subject to undermining. No active mines 

exist in the far south, north-east and north of Greater Johannesburg. However, mine dumps of 

discontinued operations in the south, which were abandoned prior to legislated rehabilitation 

requirements being introduced in 1991, generate significant quantities of dust (SoE, 2003). 

 

5.2.1.4 Industrial Activities 

Industrial activities in the City include large industries such as brickworks, foundries, cement 

plants and chemical manufacturers. Small boiler operations include dry-cleaners, schools and 

hospitals which have a high density in the CBD and surrounding areas. Most boilers use coal and 

diesel fuels. Emissions from small industrial sources are often uncontrolled and unregulated, and 

as a result, are unquantifiable. These sources generally have low stack heights which have a low 

dispersion potential. Therefore, pollutants released from these sources tend to have a localised 

impact.  

 

5.2.1.5 Waste Disposal and Incineration 

Emissions from landfills are a concern in terms of the potential for health effects and the odours 

generated. Landfills are important sources of the greenhouse gases such as methane (CH4) and 

carbon dioxide (CO2), which account for approximately 40 – 60% of all landfill emissions. Landfill 

gases also contain trace amounts of non-methane organic compounds, including various 

hazardous air pollutants and VOCs (USEPA, 1995).  

 

Heavy metals, dioxin and furan emissions from waste incineration represent a considerable air 

quality and health risk related to such operations.  Particulate emissions from incinerators may 

also contain heavy metals such as chromium and cadmium, which are suspected human 
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carcinogens. Emissions from waste incineration processes are directly related to the type and 

amounts of waste.   

 

5 .2 .2  State 

The City of Johannesburg operates a network of six ambient air quality monitoring stations at 

Alexandra, Buccleuch, Delta Park, Jabavu (Soweto), Newtown and Orange Farm. Alexandra, 

Jabavu and Orange Farm measure emissions from domestic fuel burning; Buccleuch measures 

vehicle emissions as it is located at the intersection of the N1 and M1 highways with urban, 

commercial and industrial emissions measured in Newtown. Delta Park was intended to be a 

background urban station and was located in the Delta Park Environmental Centre. These 

stations provide an indication of the state of the air quality within the City. To determine if 

pollutant concentrations are in compliance, comparison of monitored concentrations is made with 

the City’s ambient air quality guidelines for the period 2004 – 2007. 

 

5.2.2.1 Particulates 

Recent monitoring data indicates that particulate concentrations are elevated over many areas of 

the City, in particular, the domestic fuel burning areas of Alexandra, Jabavu and Orange Farm. 

Daily average PM10 concentrations frequently exceed the daily guideline (50 µg/m3) across the 

City, with guideline exceedances of between 40 – 70% having been reported in Jabavu in 2005 

and 2006. Annual average concentrations exceed the annual guideline (40 µg/m3) at all stations, 

with the exception of Delta Park, over the three-year period (Figure 58). During winter, the 

problem is exacerbated as stable conditions trap pollutants in the lower atmosphere. The use of 

fossil fuels, particularly low-grade coal, amongst low-income areas in the City, is a major source 

of this pollution. Although a high percentage of households are electrified, a significant number of 

households still use other fuel sources for cooking and heating purposes, primarily due to the 

cost-effectiveness of this fuel.   
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Figure 63:  Annual average PM 10 concentrations (µg/m 3) in the City of Johannesburg. 

 

5.2.2.2 Sulphur dioxide 

Although elevated ambient SO2 concentrations have been recorded, concentrations are generally 

below the health guidelines. Daily average SO2 concentrations seldom exceed the guideline (46 

ppb) with hourly SO2 concentrations exceeding the guideline (130 ppb) less than 1% of the time 

in 2005 and 2006 respectively. Annual average concentrations are below the annual guideline 

(18.5 ppb) at all stations (Figure 64). However, the potential exists for SO2 concentrations to 

become problematic, particularly in the domestic fuel burning areas, should an increase in the 

number of exceedances be observed. Areas in close proximity to major highways and congested 

roads also have to potential to be exposed to elevated SO2 concentrations, as concentrations 

recorded at the Buccleuch station are comparable to the domestic fuel burning areas. Diesel 

vehicles, in particular, are the main contributor to vehicle tailpipe emissions at Buccleuch. 
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Figure 64:  Annual average SO 2 concentrations (ppb) in the City of Johannesburg. 

 

5.2.2.3 Nitrogen dioxide 

Ambient NO2 concentrations are not identified to be a significant problem in all areas within the 

City with daily average NO2 concentrations generally falling below the daily average guideline 

(100 ppb). The highest number of exceedances of the hourly average guideline (104 ppb) was 

recorded at Newtown and Buccleuch, although these generally occurred less than 1% of the time. 

Ambient NO2 concentrations were generally low at Alexandra and Delta Park. Based on 

measured concentrations, vehicle emissions are likely to be the major contributor to NO2 

concentrations in the City. 

 



 

 205 

 

Figure 65:  Annual average NO 2 concentrations (ppb) in the City of Johannesburg. 

 

5.2.2.4 Ozone 

Ambient O3 concentrations evaluated across the City indicate that the highest ground-level 

concentrations are recorded at Delta Park. This demonstrates that emissions of O3 precursors 

from other areas in Johannesburg can result in elevated O3 concentrations at locations not in 

close proximity to pollution sources. Maximum hourly concentrations exceed the hourly guideline 

(100 ppb) at all stations although these occurred less than 1% of the time.  

 

5 .2 .3  Impacts 

 Deteriorating urban air quality has implications for health, climate and visibility on local, regional 

and global scales. Trans-boundary transport of air pollution between neighbouring regions also 

influences the air quality with air pollution from Johannesburg contributing to the air quality in the 

Vaal Triangle. Locally, within the City, the potential for human health effects exists due to non-

compliance with the local guidelines/National standards. Such health effects associated with 

exposure to pollution includes respiratory effects, cardiovascular disease and even mortality if 

present in high concentrations. Benzene is recognised to be carcinogenic to animals and humans 

at prolonged exposure. Those most at risk to air pollution include the elderly, individuals with pre-

existing heart or lung disease, asthmatics and children.  

 
Trace gases and aerosols impact climate through their effect on the radiative balance of the 

earth. Atmospheric aerosol particles range from dust and smoke to mists, smogs and haze 

(IPCC, 2001). Smogs and haze contribute to visibility degradation (Elsom, 1996). 
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Other environmental impacts associated with air pollution include loss of biodiversity, damage to 

sensitive environments and acid rain (wet and dry deposistion from the atmosphere containing 

elevated sulphuric and nitric acid levels). Acid rain increases the acidity of soil and affects the 

chemical balance of dams and rivers, as well as damaging buildings and infrastructure.  

 

Other secondary impacts include economic impacts such as loss of investment, reduced tourism 

and associated revenues and lowering of property values. Loss of productivity due to pollution-

related illnesses is also a direct economic cost. The implementation of mitigation and abatement 

measures to reduce air pollution can also be costly for cities. A summary of the main pollutants, 

pressures, impacts and state of the air quality in the City of Johannesburg is given in Table 48. 
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Table 48: Summary of the main pollutants, sources a nd air quality impacts in the City of Johannesburg.  
Pollutant Driving Pressures Impacts State 
Particulates 
(PM10) 

Domestic fuel burning 
Vehicle tailpipe emissions 
Mining and industrial processes 
Large-scale construction 
activities 
Informal waste combustion 
Wild fires and tyre burning 
Vehicle entrainment of dust 
Wind erosion of open areas 
Agricultural activities 

Main impacted areas include domestic fuel 
burning areas, areas in close proximity to 
localised sources such as dusty industries, 
boiler operations, tailings dams, unpaved 
roads, exposed open areas and agricultural 
activities 

Daily average PM10 concentrations are 
elevated across the City and exceed the local 
guideline (50 µg/m3)  
concentrations represent a significant health 
risk to residents in the City, particularly in 
domestic fuel burning areas 

Sulphur dioxide 
(SO2) 

Domestic fuel burning 
Vehicle tailpipe emissions 
Industrial processes 
Biomass burning 

Impacted areas include domestic fuel burning 
areas, areas in close proximity to industries as 
well as areas of high vehicle activity  

Daily average SO2 concentrations currently 
fall just below the local guideline (46 ppb)  
Hourly average SO2 concentrations exceed 
the guideline (130 ppb) less than 1% of the 
time 

Nitrogen dioxide 
(NO2) 

Vehicle tailpipe emissions 
Industrial processes 
Biomass burning  
Airports 

Main areas impacted are associated with 
areas of high vehicle activity (e.g Central 
Business District and major highways) 

Daily average and hourly average NO2 
concentrations are well below the respective 
daily (100 ppb) and hourly (104 ppb) local 
guidelines 

Carbon monoxide 
(CO) 

Domestic fuel burning 
Industrial processes 
Vehicle tailpipe emissions 
Biomass burning 

Main impacted areas include domestic fuel 
burning households as well as areas of high 
vehicle volumes 

Hourly average CO concentrations are well 
below the hourly guideline (25 800 ppm) 

Ozone (O3) Secondary pollutant formed 
between the interaction of NOx 
and VOCs and sunlight 

Maximum O3 concentrations have been 
recorded at the semi-isolated station at Delta 
Park indicating that the impacted areas are not 
necessarily in close proximity to sources of 
emission of O3 precursors. 

Ambient O3 concentrations are elevated 
across the City. Maximum hourly average 
concentrations exceed the guideline (100 
ppb)  less than 1% of the time 

Volatile Organic 
Compounds 
(VOCs) 

Domestic fuel burning 
Vehicle tailpipe emissions 

Benzene concentrations are anticipated to be 
elevated in areas of high vehicle volumes (e.g 
Buccleuch interchange) 

Not Determined 

Hazardous Air 
Pollutants (HAPs) 

Domestic fuel burning 
Vehicle tailpipe emissions 
Industrial processes associated 
with HAP releases 

Main impacted areas include domestic fuel 
burning areas, areas of high vehicle activity 
and congested roads as well as areas 
neighbouring incinerators and landfills 

Not Determined.  
Although HAPs are emitted in trace amounts, 
the potential for health effects exists in areas 
neighbouring such sources.  
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Pollutant Driving Pressures Impacts State 
Incinerators 
Landfills 

Odours Sewage treatment works 
Informal and unregulated 
landfills 
Abattoirs 
Animal rendering plants 

Residential areas in close proximity to these 
sources are affected  

Not Determined 
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5 .2 .4  Responses 

The City of Johannesburg is committed to ‘making the air in every community healthy to breath, 

to reducing ecosystem damage from air pollution, and to doing its share to address global air 

quality problems’. To address the current state of the air in the City, the City has initiated various 

strategies to address emissions from domestic fuel burning, vehicles and industries.  

 

Such strategies include the training and designation of air quality officials as environmental 

management inspectors and the development of awareness programmes. Other strategies 

include the integration of energy efficient measures into low-cost housing, solar water heating, 

low-smoke fuels and stove maintenance and replacement. The City is in the process of 

implementing the Basa Njengo Magogo method of fire lighting (top-down ignition) in Jabavu and 

Alexandra. Measures to reduce vehicle emissions include on-board vehicle emission 

measurements and air quality monitoring at congested intersections. An emission reduction 

strategy for industries has also proposed in the long-term.  

 

In addition to the current ambient air quality monitoring undertaken in the City, the City has 

proposed an additional five ambient air quality monitoring stations at City Deep, Rietvlei, 

Chiawelo (Soweto), Ivory Park and Diepsloot as recommended in its Air Quality Management 

Plan. In addition, the City is reviewing and updating its Air Quality Management Plan. The City is 

also in the process of establishing an air pollution control by-law that will control emissions from 

sources in the City. These air quality management and control strategies will ensure that the 

current air quality situation in the City is effectively controlled and reduced. 

 

5.3 Linkages to other Themes 

�  Climate Change  

o Trace gases and aerosols influence the radiative balance of the earth 

�  Air Quality and Energy 

o Combustion of fossil fuels generate greenhouse gas emissions  

o Fossil fuel usage for domestic fuel burning 

�  Socio-Economics 

o Fossil fuel usage predominately in high-density, low-income area 

�  Waste Management 

o Illegal and uncontrolled burning of landfills. Landfills are important sources of the 

greenhouse gases, methane and carbon dioxide which account for approximately 

60% of all emissions from landfills 

 

5.4 Recommendations 

The interventions developed by the City of Johannesburg to address emissions from domestic 

fuel burning, vehicles and industries will work towards improving the current air quality situation in 
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the City. The City of Johannesburg has taken a proactive approach towards air quality 

management and control in the City and also ensuring that it meets its air quality obligations in 

terms of the Air Quality Act.  

 

National projects such as the South African Air Quality Information System (SAAQIS) are 

currently being undertaken by the Department of Environmental Affairs and Tourism and will 

provide for a coordinated approach to air quality management within South Africa as a whole. The 

City should ensure that all relevant information such as ambient air quality monitoring data and 

emissions data is incorporated and regularly updated into this system. 

 

Table 49: Indicators that reflect the regional foot prints of air quality within City of Joburg. 

Issue 
DPSIR 

Framework 
Indicator Populated Indicator 

Population growth 

rate 

20.5% growth rate from 

2001 – 20071 

Annual average growth 

rate of 3.5% per annum 

Economic expansion ~ 5% per annum 
Drivers 

Fossil fuel generated 

electricity use per 

capita 

3.41 MWh per capita 

Tons per annum of 

PM10  emitted from 

air pollution sources 

36 000 tons per annum of 

PM10 emitted from 

domestic fuel burning 

Tons per annum of 

SO2  emitted from air 

pollution sources 

33 000 tons per annum of 

SO2 emitted from 

domestic fuel burning 

Sub Theme: Urban 

Air Quality 

Issue: Poor urban air 

quality in the City is 

driven by an 

increase in 

population, 

economic growth 

and energy use 

(industrial and 

domestic) 
Pressures2 

Tons per annum of 

NO2  emitted from air 

pollution sources 

12 000 tons per annum of 

NO2 emitted from 

domestic fuel burning 

Ambient  PM10 

concentrations in the 

City of 

Johannesburg 

Alexandra: 55 µg/m3 

Buccleuch: 59 µg/m3 

Delta Park: 37 µg/m3 

Jabavu: 57 µg/m3 

Newtown: 43 µg/m3 

Orange Farm: 71 µg/m3 

Sub Theme: Urban 

Air Quality: 

Issue: Elevated 

pollutant 

concentrations are a 

health risk to 

inhabitants in the 

City, particularly in 

informal areas where 

domestic fuel 

State3 

Ambient SO2 

concentrations in the 

City of 

Johannesburg 

Alexandra: 7 ppb 

Buccleuch: 10 ppb 

Jabavu: 8 ppb 

Orange Farm: 6 ppb 
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Issue 
DPSIR 

Framework 
Indicator Populated Indicator 

Ambient NO2 

concentrations in the 

City of 

Johannesburg 

Alexandra: 26 ppb 

Buccleuch: 38 ppb 

Delta Park: 26 ppb 

Newtown: 26 ppb 

Number of 

exceedances of the 

PM10 daily guideline 

Alexandra: 251 

Buccleuch: 163 

Delta Park: 58 

Jabavu: 148 

Newtown: 92 

Orange Farm: 194 

burning is occurring. 

Number of 

exceedances of the 

SO2 daily guideline4 

Alexandra: 2 

Buccleuch: 0 

Jabavu: 2 

Orange Farm: 1 

Ambient 

concentrations of  

key pollutants are 

monitored 

PM10, SO2, NO, NO2, CO, 

O3 and BTEX are 

currently recorded at the 

monitoring stations 

Pollution levels are 

in compliance with 

the City of Joburg 

guidelines and 

National standards 

To be re-evaluated once 

emission reduction 

strategies have been 

implemented 

Is the Air Quality 

Management Plan 

updated and 

adopted? 

The City of 

Johannesburg has 

initiated a review of the 

AQMP 

Number of air quality 

complaints received 

and addressed 

To be determined once 

an electronic complaints 

response database is 

developed, with 

inspections undertaken in 

response to complaints 

received 

Sub Theme: Urban 

Air Quality 

Issue: Air quality 

improvement 

strategies 

Responses 

Number of industries 

in compliance with 

their Registration 

Certificates5 

To be determined once 

the certificates have been 

issued 
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Issue 
DPSIR 

Framework 
Indicator Populated Indicator 

Is an Air Quality 

Index developed and 

adopted?6 

An Air Quality Index has 

been proposed for the 

City of Johannesburg 

Number of staff 

responsible for air 

quality management 

The City has appointed 

Air Quality Officers in-line 

with National 

requirements 
1 Based on Census 2001 and Community Survey 2007. 
2 Based on modelled data. Not available for emissions from industries and vehicles. 
3. Annual average PM10, SO2 and NO2 concentrations for 2007.  Exceedances of the annual air 

quality guidelines are highlighted in bold. 
4. Exceedances of the 10-minute and hourly SO2 guidelines can also be reported. 
5. All scheduled processes in the City will be issued with a registration certificate (Atmospheric 

Emission Licence) which will prescribe their allowable emission levels. 
6.An Air Quality Index is a quantitative tool through which air pollution data can be reported, 

providing information on how clean or polluted the air is and the health effects associated with 

the different levels of pollution. 

 

With the introduction of the new Air Quality Act, emphasis has been placed on human health 

impacts associated with poor urban air quality, particularly in high population density, low-income 

areas. Indicators associated with air quality impacts therefore need to be developed for human 

health impacts associated with poor ambient air quality. However, it is difficult to accurately 

quantify human health impacts as a result of exposure to elevated pollutant concentrations, and 

therefore, no indicators have been proposed. 

 

5.5 Key Environmental Issues  

 

Key environmental issues associated with air pollution in the City of Johannesburg are related to 

emissions from the major air pollution sources, namely, domestic fuel burning, vehicles emissions 

and industrial emissions. The contribution of other sources to the urban air quality situation in the 

City of Johannesburg is recognised. 

 

5 .5 .1  Domestic Fuel Burning  

Constraints 
�  Reliance of low-income households on domestic fuels for heating, cooking and lighting 

purposes 

�  Accessibility and affordability to electricity in low-income households in the City of 

Johannesburg 
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Opportunities 
�  Alternative cleaner energy sources such as solar energy and low-smoke fuels in low-

income households 

�  Demonstrations of the Basa Njengo method (top-down ignition) in low-income 

households.  

�  Awareness and education around the negative health impacts of domestic fuel burning 

 

5 .5 .2  Vehicles 

Constraints 
�  An inefficient public transport system, combined with a high number of privately owned 

vehicles 

�  Urban sprawl results in longer travelling distances 

�  Congestion on the major roads and highways, particularly during morning and afternoon 

peak traffic hours 

Opportunities 
�  Improved public transport system (e.g. Gautrain) 

�  Introduction of High Occupancy Vehicle Lanes on the highways will reduce single driver 

cars 

 

5 .5 .3  Industry 

Constraints 
�  Outdated air quality legislation (APPA) previously in effect 

�  City of Johannesburg has limited capacity and resources for air quality management and 

control 

Opportunities 
�  Introduction of the new Air Quality Act 

�  Capacity building in the City of Johannesburg 

�  Enforcement and compliance of emissions from industries 
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6 THEME: CLIMATOLOGY AND CLIMATE CHANGE  

6.1 Introduction 

In his state of the city address in February 2008, Johannesburg Executive Mayor, Mr Amos 

Masondo correctly identified climate change as  

 

“a new threat on a global scale [that] poses an enormous burden upon South Africans and 

Africans as a whole because we are the most vulnerable to the effects of climate change. The 

risks to the poor are the greatest.” 

 

In the context of a city such as Johannesburg, climate change provides two primary challenges: 

�  Minimise and monitor the contributing factors to climate change of the City, both physical 

and social. Physical factors are primarily in terms of emissions to air of carbon dioxide 

(CO2), ozone (O3) and methane (CH4), all of which are by-products of modern urban 

living and all of which are subject to control through various agreements of which the City 

of Johannesburg, the province of Gauteng and / or the Republic of South Africa are 

signatories. Social factors include changes in human behaviour that have been shown to 

increase an individual’s carbon footprint, including urbanisation, development and 

increased wealth.  

�  Manage the effects of climate change on the citizens of the city 

 

Please note: unless otherwise indicated, all statistics are derived from data obtained from 

StatsSA Censuses. In many instances, data specific to Johannesburg is not available in which 

case, Gauteng data is used as a proxy.  

 

6.2 Sub Theme:  Energy Efficiency 

South Africa has historically been a country able to provide cheap and plentiful power to its 

citizens through its vast reserves of low grade coal. This power has come at an environmental 

price with South Africa listed in the bottom quarter of world nations as far as carbon emissions 

per unit GDP are concerned. Electricity generation remains one of the largest contributors to 

South Africa’s carbon footprint, and by extension, makes up a significant part of the carbon 

footprint of individual South Africans.  

 

Thus, when assessing the state of Johannesburg’s environment, from a climate change 

perspective, it is imperative that the question of power generation is considered. With the way 

that the centralized South African power market is structured, there is not significant opportunity 

for a city to practically invest in alternative energy sources at the grid scale so focus in this regard 

has to be on increasing energy efficiencies an the provision of green technologies to individual 

users.  
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6 .2 .1  Drivers and Pressures 

The provision of cheap energy has had the unintended consequence of making the average 

South African an inefficient user of electricity. This is compounded by the fact that, because of the 

low unit price of electricity, technologies such as solar heaters that would minimise electricity use 

are not economically viable as the cost of installation is not offset sufficiently by the cost of the 

power saved.  

 

The current power crisis has resulted in a nation wide drive to conserve energy and to use power 

more effectively. This, coupled with the forecasted increase in power cost to the consumer, is 

likely to driver improved energy efficiency. 
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Figure 66:  International electricity prices in US cents per kW hour (after 2005-2006 NUS 
Consulting Group International Electricity Survey &  Cost Comparison).  

 

6 .2 .2  State 

South Africa’s inefficiency in terms of GDP dollars earned for CO2 emitted (a measure of pollution 

emitted for benefits accrued) is highlighted in Figure 67 with CO2 emissions more than double the 

world average.  

 

The general global trend has been for energy efficiency to be improving over time and it is 

reasonable to assume that this trend will continue with increased fuel prices (Figure 67). 

However, economic growth has increased at a faster rate than efficiency with the net result that 

Gauteng consistently demands more electricity (and is therefore responsible for more CO2 

emissions) than the year before.  
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Figure 67:  Metric tons of CO 2 produced per million US dollars GDP (1995 prices) (after 
World Resources Institute, 2005).  

 

As far as Gauteng (and Johannesburg) is concerned, it can be assumed that the city makes up a 

significant proportion of CO2 emitted as the province consistently consumes more than a quarter 

of the country’s available power (Figure 67) 
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Figure 68:  Variation in proportional electricity d emand over time (2007 Consumer Survey).
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Figure 69:  Average proportional demand for electri city per province (2007 Consumer Survey).  

 

Significantly, estimates of Gauteng’s share of the country’s GDP range between 30% (GEDA) and 40% 

(Gauteng Provincial Government) which are greater than the range of electrical usage which suggests 

that, although the Province is responsible for a large proportion of South Africa’s emissions, contribution 

to GDP is more efficient in terms of pollution emitted per dollar produced. This may be an erroneous 

conclusion as Gauteng is indirectly responsible for large amounts of economic activity outside of the 

Province, as will be discussed in below.  
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Figure 70: Total electricity demand and Electricity  demanded per unit GDP (2007 Consumer 
Survey). 

 

Thus, even though efficiencies are increasing steadily, total demand for electricity is also increasing, 

resulting in greater emissions to air of CO2 (Figure 67).  
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6.2 .3  Impacts  

The impact of energy inefficiency is an increased demand in the amount of electricity required relative to 

production. This has the result of increasing the city’s carbon footprint and adding to the global impact of 

climate change. It is important to realise that this is a global impact and so local actions and impacts are 

embedded in a global signal.  

 

As was shown in Figure 70, even though efficiencies may be increasing, total CO2 emissions may also 

continue to increase if economic growth outstrips the technological ability of an economy to increase 

production through greater efficiencies. 

 

It is inaccurate to only consider economic activity within Johannesburg’s borders when assessing the 

City’s contribution to climate change. While Johannesburg’s economy is largely service driven, and is 

therefore quite efficient in terms of GDP versus pollution, the demand created in all sectors in surrounding 

provinces by the City’s presence results in high levels of pollution, particularly in the mining and heavy 

industry dominated regions of the Northwest Province and Mpumalanga (Figure 71).   
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Figure 71: Electricity demand by province in megawa tt hours per capita (after 2007 Mid-year 
Population Estimate Report)   

 

As indicated above, despite being a service based economy, Gauteng still demands a significant share of 

the country’s power per capita. The higher levels found in Mpumalanga and the North West Province are 

a function of mining and power production related activities, both of which could be seen as an extension 

of Johannesburg’s internal economy.  

 

6 .2 .4  Responses 

 

The current power crisis has driven a very strong campaign for greater energy efficiency and general 

reduction in electricity use. Programs have largely been in the realm of public awareness but the most 

effective solutions to this crisis are likely to be technical, for example, the ongoing drive to install energy 
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efficient geyser systems combined with the roll out of centrally controlled geyser switches currently 

underway from City Power.  

 

6.3 Sub Theme:  Traffic related fuel combustion sou rces of CO2 

 

Like many relatively young big cities, Johannesburg has developed with a tradition of car commuting. This 

has been further reinforced by apartheid settlement patterns which have forced people to live away from 

their place of work, resulting in long commutes and associated underdeveloped public transport 

infrastructure. In South Africa, public transport has essentially been privatized with over 400 000 taxi 

commuters in Johannesburg (23% of all total commuters) compared with less than 80 000 using 

traditional bus services (Census, 2001). Rail infrastructure is relatively under developed with 5% of 

Johannesburg’s commuters travelling by train. Johannesburg’s commuters rely heavily on the combustion 

engine for transport, with the resultant high levels of CO2 emissions that result from the burning of fuel.  

 

6 .3 .1  Drivers and Pressures 

Apartheid settlement patterns which force workers into long daily commutes combined with a strong 

social preference for car ownership have made road travel Johannesburg’s primary transport type. 

Combined with this has been the rapid expansion of Johannesburg as crime concerns have driven the 

development of new housing away from the CBD and into outlying areas, thus further increasing the 

average commuter journey.  
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Figure 72: Rail commuting as a percentage of total commuters by province (Census, 2001).  

 

Gauteng does boast the second highest rate of rail commuters in the country after the Western Cape, 

where the suburban rail network is well developed (Figure 72).   
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6.3 .2  State 

While Johannesburg may have a relatively high proportion of rail commuters, the commuter journey is still 

overwhelmingly road based, and more and more reliant on individual cars (Figure 73). This is driven by a 

number of issues, including: 

 

�  Safety concerns around taxi commuting  

�  A strong social bias towards increased car ownership with economic development 

�  Poorly developed bus services 

�  Poorly developed cycle infrastructure 
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Figure 73: Commuters per car by province (Census, 2 001).  

 

6 .3 .3  Impacts  

As much as a quarter of a city’s CO2 emissions are as a result of road travel. The impact per capita is 

enhanced when there is an abundance of single occupant vehicles as is the case in Johannesburg. CO2 

emissions by vehicle type are highly variable, dependant as they are on vehicle type, make, model, fuel 

type, distance travelled, speed, road surface and altitude to name just a few.  

 

6 .3 .4  Responses 

Plans to revitalise Johannesburg’s public transport infrastructure are already underway with the focus on 

the C40 initiatives, of which Johannesburg is an adherent. These include: 

�  Developing bus rapid transit and non-motorised transport systems.  

�  Using clean fuels and hybrid technologies for city buses, rubbish trucks, and other vehicles.  

�  Implementing schemes to reduce traffic, such as congestion charges 
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6.4 Sub Theme:  Waste sources of green house gases 

 

A source of greenhouse gases (GHG) from Johannesburg has been identified as those emanating from 

waste dumps. Landfills are often significant sources of methane which although a strong GHG, also 

represents an opportunity in that it can be harnessed as an energy source.  

 

6 .4 .1  Drivers and Pressures 

Among developing nations it is common for waste generation to grow at the same rate as GDP. It is 

generally only with the benefits of a developed economy that GDP growth occurs primarily in sectors 

(financial and service related) that don’t necessarily increase waste flows. For this reason, not only can 

Gauteng expect a continued increase in the rate of landfill use, but it can also expect to continue to be 

South Africa’s biggest contributor to the waste stream.  

 

Waste per capita is strongly correlated to economic development. When earnings of Johannesburg’s 

citizens are compared with South Africa as a whole (Figure 74) the higher percentages of people in the 

higher economic brackets (and therefore higher waste classes) is a good indicator that Johannesburg is 

likely to be generating more waste per capita than the national average.  
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Figure 74: Population by economic monthly income (C ensus 2001).  

 

6 .4 .2  State 

Johannesburg currently has seven landfill sites big enough to be significant sources of methane. See the 

Waste Management chapter for a more thorough analysis of this issue.  
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6.4 .3  Impacts  

Landfills emit a wide range of complex gases. From a climate change perspective, methane is the most 

important.  

 

6 .4 .4  Responses 

A tender has recently been awarded to convert seven of these sites to electricity producing sites which 

will significantly decrease their contribution to climate change, not only by diminishing greenhouse gas 

emissions, but also by providing electricity that would otherwise be sourced from Eskom. 

 

6.5 Sub Theme:  Water resources 

The effects of global warming on South Africa are still in debate but extensive modelling by the South 

African National Biodiversity Institute (SANBI) and University of Cape Town shows a shift to a warmer 

and more variable climate for the South African Highveld. Specifically, the summer rainfall season is likely 

to shorten in length and show increased incidence of high rainfall days with greater intra-seasonal rainfall 

likely. This has major implications for the predictability and sustainability of South Africa’s water 

resources.  

 

This unpredictability, combined with increases in urban population in Johannesburg is bound to make the 

provision of adequate water to all citizens a greater challenge.  

  

6 .5 .1  Drivers and Pressures 

South Africa is a dry country with substantial annual variation in rainfall making water provision a 

challenge.  Climate change is expected to increase this variability resulting in frequent prolonged 

droughts interspersed with periods of high rainfall.  

 

The clear increase in rainfall variability from the mid-80s to present is one of the predicted effects of 

global warming for this area (Figure 75).  
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Figure 75: Average annual rainfall for Johannesburg , South Africa (South African Weather 
Service) 

 

6 .5 .2  State 

Supplied water is almost unique among commodities in that demand fluctuates inversely with supply. In 

wet years, with adequate rainfall, demand, particularly from suburban gardens which make up a 

significant proportion of Johannesburg’s water demand, decreases, while in dry years, when supply 

tightens,  that demand increases.  

 

It is widely recognised that a primary effect of city life is that inhabitants are buffered from natural 

variability. Johannesburg has a very high level of piped water to citizens (Figure 76) which should aid in 

protecting residents from interannual rainfall variability.  
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Figure 76: Percentage of population with access to piped water by province (2007 Consumer 
Survey). 

 

6 .5 .3  Impacts  

While increased rainfall variability may result in occasional water rationing, the supply of piped water 

means that the vast majority of Johannesburg’s residents will be buffered from problems of water supply 

brought on by poor rainfall. The most likely impact from the city’s perspective will be increased rates of 

immigration from rural areas forced by droughts.  

 

6 .5 .4  Responses 

The most important action that Johannesburg should take in anticipation of increased water demand 

relative to supply is to ensure that the existing, aging water infrastructure is adequately maintained and 

upgraded.  
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6.6 Sub Theme:  Rural responses to climate change 

 

Climate variability disproportionately affects rural communities over urban ones as urban environments 

act as buffers to climate change. The principal way that climate change affects urban communities is by 

increasing urban populations through immigration. Increased urbanisation results in increased demand 

for city resources and poorly controlled development and expansion. 

 

6 .6 .1  Drivers and Pressures 

A combination of poverty, HIV/Aids and underdevelopment serve to radically increase Africa’s rural poor 

to climate change. Johannesburg is a significant magnet for immigration from across the continent, 

enhancing the city’s vulnerability to climate driven migration. 

 

6 .6 .2  State 

The rapid influx of foreign nationals from South Africa’s SADC neighbours has already lead to xenophobic 

clashes in some communities in Johannesburg. While the root causes of these migrants arrival in 

Johannesburg is varied, climate variability can be expected to further exacerbate the problem in the 

future.  
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Figure 77: Proportion of total migrant SADC nationa ls by province (Census, 2001) 

 

6 .6 .3  Impacts  

Generally, an urban environment results in a lower birth rate than a rural one. However, with the added 

impact of immigration, Gauteng and the Western Cape are experiencing the highest population growth 

rates in the country (Figure 78).  
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Figure 78: Population growth rate by province (Mid- year population estimates, 2007). 

 

6 .6 .4  Responses 

It is imperative that Johannesburg local government provide support to national programs that support 

rural subsistence communities as a first step in the combating of climate forced migration. The recent 

crisis appears to highlight a gap in strategic level planning to ensure the ability of the city to absorb new 

immigrants in such a manner as to minimise resource conflict.  

 

 

6.7 Sub Theme:  Social structure 

 

The trend within urban communities towards nuclear families and single adults has resulted in an 

increase in resource-use per head of population. Likewise, a divorce will result in a significant increase in 

the total emissions generated per individual than the previous family group was responsible. Thus, social 

structure plays a part, not only in an individual’s vulnerability to change in their environment, but also to 

the effect that that individual has on the environment.  

 

6 .7 .1  Drivers and Pressures 

An increased adoption of western values and culture has seen a marked decrease in average household 

size, an increase in divorce rates and an increase in other resource intensive activities such as omnivory 

across the developing world. All of these changes have the effect of increasing an individual’s carbon 

footprint and therefore increasing their contribution to climate change.  

 

6 .7 .2  State 

As would be expected in any urban environment, Johannesburg has a smaller average household size 

than corresponding rural areas within South Africa (Figure 79). 
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Figure 79: Proportional household size (Census, 200 1). 

 

6 .7 .3  Impacts  

 

The impact of smaller household sizes is an increased inefficiency in resource use and a corresponding 

increase in resource demand per capita.  

 

Carbon emissions per unit GDP have already been discussed as an indicator of economic efficiency. This 

signal is blurred somewhat by the effect of changes in economic activity with primary and secondary 

activities more prone to higher energy demands than tertiary activities. For the general efficiencies of an 

entire society, carbon emissions per capita are a reasonable proxy (Figure 80).  
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Figure 80: CO 2 emissions in tons per capita (after World Resource s Institute, 2005) 
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6.7 .4  Responses 

The National Environmental Management: Air Quality Act 39 of 2004 (AQA) legislates air quality.  Listed 

activities are defined as activities which ‘result in atmospheric emissions and are regarded to have a 

significant detrimental effect on the environment, including human health’ will be identified by the minister 

of DEAT. Once published, atmospheric emission standards will be established for each of these activities 

and an atmospheric emission licence will be required to operate.  

 

The Act makes provision for the setting and formulation of National ambient air quality standards for 

‘substances or mixtures of substances which present a threat to health, well-being or the environment’. 

Draft National ambient air quality standards have been proposed by DEAT.  

 

6.8 Linkages to other Themes 

Climate change is the background against which all other environmental impacts are now assessed. Just 

about every impact or response will have an effect on climate vulnerability. Similarly, every response to 

climate change will have positive impacts on other fields of study. 

 

6 .8 .1  Fauna and flora 

Climate variability and changes in base level climate conditions has resulted in an increase in vulnerability 

of ecosystems, not only to climate related impacts but also to external impacts, If an ecosystem is already 

under pressure from adverse climate conditions, the ability to withstand other impacts is negatively 

affected. Similarly, by protecting an ecosystem from external pressures, that ecosystem is strengthened 

and its vulnerability to climate change is diminished.  

 

6 .8 .2  Air quality 

While climate change conditions should do little to change air quality in Johannesburg, any activities that 

are designed to decrease the emissions of green house gasses, wither through cleaner development 

mechanisms or enhanced efficiency are likely to have commensurate benefits in terms of other 

emissions.  

 

6 .8 .3  Surface Water 

A likely impact of climate change may be increased variability in seasonal rainfall. When coupled with 

increased development driven demand for water, water is likely to become harder to manage effectively 

in a climate changed environment.  

 

6 .8 .4  Energy 

South Africa’s biggest contributor to climate change is our fossil fuel intensive power supply. Any changes 

or improvements in this sector, either through changes in supply technologies or demand efficiencies will 

lead to a decrease in carbon emissions per capita. Similarly, as has been shown during the most recent 

power crisis, increased demand that leads to decreased coal stock piles results in the power supply chain 

being far more vulnerable to climate related disruptions (unseasonal wet weather on fuel piles or 

increased demand due to inclement weather).  
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6.9 Recommendations 

It is common cause that the current period of increased CO2 levels and associated global warming is as a 

result of industrial development. Furthermore, as a general rule, those countries that are most developed 

are also those that emit the greatest amount of CO2 and other pollutants, in absolute terms.  

 

However, in a country like South Africa, where the development imperative cannot be ignored, it is vital 

that industrial expansion be undertaken in such a manner as to minimise the environmental effects and 

emissions resulting there from.  For this reason, reporting of Johannesburg’s carbon emissions should 

ideally take place according to two criteria namely Carbon per head of population and Carbon per unit of 

gross domestic product. 

 

Unfortunately, the environmental impact of CO2 does not take into account the efficiency of the industry 

emitting it so a decrease in absolute carbon emissions should still be the ultimate goal. 

 

6.10 Indicators 

 

Table 50 below summaries indicators for Climatology and Climate Change according to the DPSIR 

model. 
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Table 50: DPSIR Indicator table for Climatology and  Climate Change 

Issues DPSIR 

framework 

INDICATORS POPULATED 

INDICATOR 

Subtheme:  Energy efficiency 

 Response Power demand per capita 6.4mWh.capita-1 

Subtheme:  Traffic related fuel combustion sources co2 

Drivers and pressures Rail commuting as a percentage of total 

commuters by province 

5.2% of the total number of commuters used 

trains 

State % of rail commuters  5.0% 

 Commuters per car 1.7 

 

   

Subtheme:  Waste sources of green house gases 

Average economic monthly income and 

percentage of population earning it 

25.9 % of the population of Jo’burg earns R 801 - 

R 1600 per month 

  

Waste sources of green 

house gases 
Drivers and pressures 

  

Waste management State Waste per capita 384 kg.capita-1 

Subtheme:  Water resources 

Water provision 
State 

% of population with access to piped 

water 

98.2% 

Subtheme:  Rural responses to climate change 

 
Impacts  

 

Population growth rate in Gauteng 

between 2002 and 2007 

The growth rate decrease with 0.49 % from 

2.16% in 2002 to 1.67% in 2007 

Subtheme:  Social structure 

 State 
Proportion of households with 4 or 

fewer people 
79.2% 



 

 232 

6.11 Key Environmental Issues 

 

�  The key direct environmental issue as far as Johannesburg is concerned is likely to be the 

increase in interannual variability in rainfall likely in an enhanced CO2 environment. This is likely 

to have the impact of increasing vulnerability of already stressed ecosystems, increasing rural-

urban immigration and decreasing or varying water availability.  

�  Johannesburg’s challenge with climate change is far more about correctly anticipating the social 

and economic impacts of global warming than it is in taking measures to mitigate the city’s impact 

on the environment, although the latter is still of vital importance.  

�  It is worth noting that any action that Johannesburg takes to decrease its carbon footprint is likely 

to have commensurate positive environmental and economic impacts in other spheres as well.  

 

 

D. CONCLUSION  
 

The City of Joburg has unique challenges with regards to being an ecologically sustainable city.  The 

combination of the pressure for development, the expansion of industrial and mining activities, the need 

for the establishment and upgrading of infrastructure, the increasing population figures and the  economic 

growth of The City, only ads to the challenge of  an emergent environmentally friendly metropole.   

 

The compilation of information on the State of Environment in Jo’burg prepares the groundwork of 

knowledge on which future SoERs will be based. The City of Joburg will continue to undergo 

environmental change as a result of various, infinite driving forces. The pressures identified in the SoER 

will present challenges for National and Local government, policy makers and resource users to develop 

policies and strategies, management practices or sustainable resource practices.  This will serve to 

support City of Joburg to manage the increasing demands of urbanisation and industrial growth without 

compromising its valuable environmental resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


