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CHAPTER 5: ENGINEERING INFRASTRUCTURE 
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5. ENGINEERING INFRASTRUCTURE 

Urbanisation creates specific challenges in respect of the management of 
resources, particularly water and energy. Cities face tremendous 
challenges in planning for the provision of adequate potable water and 
electricity to all residents. Optimising existing infrastructure and 
prioritising the planning and implementation of infrastructure 
maintenance, renewal and expansion is fundamental to the City. It is 
critical that this be done in a sustainable manner. While the Metropolitan 
Spatial Development Framework (MSDF) identifies broad priority 
investment areas, practical considerations require that engineering 
infrastructure be in place to allow for the densities proposed and to attract 
private investment towards building a more compact, efficient and liveable 
city. 

As already alluded to in Chapter 1, the National Spatial Development 
Framework (NSDF) provides a long-term guide for realising a desired post-
apartheid spatial development pattern. The NSDF indicates the following 
with regard to energy and water infrastructure: 

• Energy supply: The Southern African Development Community (SADC) 
Energy Sector plan indicates that, apart from the infrastructure 
projects in South Africa, there are also a number of planned (or 
current) projects aimed at increasing power generation in the region 
(SADC, 2012) to take cognisance of. Nationally, these are also being 
considered through the electricity grid infrastructure and gas pipeline 
extension, for which a national strategic environmental assessment 
process is currently underway. 

• Water resources: Water availability across the SADC varies. The 
countries with the greatest demand also have the most limited supply. 
South Africa shares several water catchment basins with neighbouring 
countries, including the Orange-Senqu basin (Namibia, Botswana), 
Limpopo basin (Botswana, Zimbabwe, Mozambique), Inkomati basin 

(Swaziland, Mozambique), and the Maputo-Usungo-Pangola basin 
(Swaziland, Mozambique). It is projected that by 2025, two of South 
Africa’s major river basins (Orange-Senqu and Limpopo) will be under 
stress, that is, have less than 500 cubic metres of water available per 
person annually (Earle and Malzbender, 2013).  

The SADC Protocol establishes a legally binding framework for trans-
boundary water management in the region. In the context of recent water 
challenges to sustain livelihoods – agriculture, mining, industrial and 
service economies – the regional importance for trans-boundary water 
management, and sustainable biodiversity and natural ecosystems, 
including wetlands (which are the basis for rural livelihoods and tourism), 
is clearly evident. 

Beyond the legislative and policy framework that is presented in Chapter 1, 
the manner in which engineering infrastructure should be rolled out is 
further informed by the following:  

1. Water Services Act, 1997 (Act 108 of 1997) 

The main objectives of this act are to provide for the right of access to 
basic water supply, the right to basic sanitation which is necessary to 
secure sufficient water, and an environment not harmful to human 
health or well-being.  

2. National Water Act, 1998 (Act 36 of 1998) 

The National Water Act, 1998, read with the Water Services Act, 1997, 
stipulates that, among other things, the Minister must monitor and 
ensure compliance with all applicable national standards pertaining to 
water quality. 
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3. National Environmental Management Act, 1998 (Act 107 of 1998) 

The core environmental principle of the National Environmental 
Management Act, 1998 (NEMA) is to promote ecologically sustainable 
development through the conservation and sustainable use of natural 
resources. Section 24(3) of NEMA requires certain departments to 
develop environmental management plans (mostly national 
departments), environmental implementation plans (mostly provincial 
governments) and environmental management frameworks (mostly 
local governments. Key to an environmental management framework 
is identifying environmentally sensitive areas and areas where certain 
land uses are most compatible or incompatible with environmental 
opportunities (Driver, et al, 2011, p 48). At local level, NEMA requires 
the impact of development on the environment to be regulated 
through environmental impact assessments, which is an existing legal 
tool that became mandatory in 1989 after the Environmental 
Conservation Act, 1989 (Act 73 of 1989) was enacted.  

4. National Energy Regulator Act, 2004 (Act 40 of 2004)  

The National Energy Regulator of South Africa (NERSA) is a regulatory 
authority mandated to regulate the energy industry (electricity, piped 
gas and petroleum pipeline industries) in terms of the Electricity 
Regulation Act, 2006 (Act 4 of 2006), Gas Act, 2001 (Act 48 of 2001) 
and Petroleum Pipelines Act, 2003 (Act 60 of 2003). NERSA’s mission is 
to regulate the energy industry in accordance with government laws 
and policies, standards and international best practices in support of 
sustainable and orderly development.  

5. Electricity Regulation Act, 2006  

The Electricity Regulation Act, 2006 strives to ensure that the interests 
and needs of present and future electricity customers and end users 
are safeguarded and met, having regard to the governance, efficiency, 

effectiveness and long-term sustainability of the electricity supply 
industry within the broader context of economic energy regulation in 
South Africa.  

6. National Groundwater Strategy, 2010 

Decision makers in the fields of climate change, rural poverty 
alleviation and related fields did not always have adequate information 
about the way in which groundwater can assist them. As a result, 
spatial planning documents rarely consider groundwater, even where 
groundwater is potentially a major factor in continued economic 
development (DWAF, 2010, p 11). Furthermore, the lack of 
understanding of the spatial elements of groundwater has also led to 
widespread deterioration of groundwater quality.  

The strategy blamed land use linked to various sectors, such as mining, 
industrial activities, effluent from municipal waste water treatment 
works, storm water run-off from urban and especially informal 
settlements (where adequate sanitation facilities are often lacking), 
return flows from irrigated areas, effluent discharge from industries, 
etc. (DWAF, 2010, p 24). These land use activities contributed to high 
levels of electric conductivity in several regions, causing groundwater 
to be brackish or even saline (DWAF, 2010, p 18).  

7. Principles of the Spatial Planning and Land Use Management Act, 
2013 (Act 16 of 2013) 

The following principles of the Spatial Planning and Land Use 
Management Act, 2013 (SPLUMA) are incorporated in this chapter as 
they form a basis for land use and development in the country: 
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• Spatial justice  

The human settlement chapter identifies informal settlements and 
impoverished areas in the municipal area. This chapter builds up 
on that information and goes further to investigate where 
prioritisation should be made to provide or improve basic services 
and opportunities. Aligning proposals contained in the MSDF, 
Regional Spatial Development Frameworks, housing policies and 
master plans (utility services) will ensure that developmental 
imbalances are addressed.  

• Spatial sustainability 

The principle of spatial sustainability relates to the promotion of 
land development within the fiscal, institutional and administrative 
means of the country in order to avoid placing a burden on the 
institutional and financial capacity of the state.  

The chapter highlights the challenges posed by leapfrog 
developments in the municipal area, namely the impact this has on 
the network and in the provision of engineering services. 
Preventing infrastructure development on prime and unique 
potential agricultural land forms part of the MSDF document. 

The urban edge for the municipal area is indicated on the maps. 
This will assist decision makers to contain developments and 
prevent placing a financial burden on the provision and 
maintenance of infrastructure or facilities of the state or 
community.  

• Efficiency  

This chapter looks in depth into the existing water sources in 
Tshwane, and bulk electricity provision and waste management in 

the City. Challenges, opportunities and possibilities for alternative 
sources and innovative ways of generating power are also 
explored.  

• Spatial resilience  

Flexibility in spatial plans, policies and land use management 
systems are accommodated to ensure sustainable livelihoods in 
communities who are most likely to suffer the impact of economic 
and environmental shocks. Infrastructure should be just as 
resilient.  

The above and other innovative methods are discussed in detail with 
lessons from other countries and initiatives already explored in the City. 

8. Guidelines for compiling water-sensitive spatial plans 

In 2016, the Water Research Commission of South Africa (WRC) 
launched a new research project aimed at securing water sustainability 
through innovative spatial planning and land use management tools. A 
water-sensitive city is defined as a city that interacts with the urban 
hydrological cycle in ways that make provision to – 

• Ensure water security that is essential for economic prosperity by 
efficiently using a diversity of available water resources; 

• enhance and protect the health of watercourses and wetlands, 
mitigating drought and flood risks; and 

• create public spaces that harvest, clean and recycle water.  

The following pillars of practice for water-sensitive cities have been 
identified: 

•  Cities as catchments: By using water from various City portfolios, 
the city becomes the catchment, and less strain is placed on 



259 

 

centralised water and waste water treatment works, which also 
reduces the demand for energy. 

• Cities providing ecosystem services: The value of urban open 
spaces and landscapes must be evaluated in terms of their 
ecological functions that capture the essence of sustainable water 
management, microclimate influences, the facilitation of carbon 
sinks and suitability for food production. 

• Cities as water-sensitive communities: New technologies must be 
socially embedded into the local institutional context, otherwise 
their development in isolation will be inadequate to ensure their 
successful implementation in practice.  

With regard to water sensitivity, the key objective of the Spatial 
Development Framework (SDF) is to ensure that water-sensitivity is 
entrenched in the spatial vision of the SDF in some way or form. It can 
be achieved by the following: 

• Introduction of an urban development boundary or urban edge. 
Growth management is a set of techniques used by the 
government to ensure that as the population of a city grows, there 
are services available to meet their needs.  

• Density management: The SDF should specify minimum densities 
within certain of the spatial structuring elements (like nodes).  

• Efficient and responsive design and layout of future development 
to avoid leapfrog developments which are costly and to which it 
is sometimes impossible to provide bulk infrastructure. Leapfrog 
developments often result in a plethora of human settlements that 
are developed without adequate attention or access to green 
spaces (not only for residents but also for use as green or blue 
corridors).  

• Future services: SPLUMA clearly states that the SDF should 
quantify the need for future infrastructure. A water-sensitive SDF 
would not only quantify infrastructure bur rather focus on the 
actual resource. Therefore, the SDF should quantify the amount of 
water that would be required in future.  

• Spatial targeting of nodes: This principle assumes that NOT all 
areas within the city should receive the same level of service. The 
socio-economic analysis should indicate affordability levels which 
should in turn inform the level of service for each node. The City 
should only ever consider providing a higher level of service in a 
node in order to achieve a specific aim (such as densification and 
compacting of a node). 

• Spatial proposal: This includes the spatial targeting of nodes, and 
the protection of freshwater ecosystem priority areas as well as 
groundwater resource areas. The SDF includes a spatial 
development pattern. Part of the legislative requirements include 
protecting environmentally sensitive areas. These areas should be 
expanded to include freshwater ecosystem priority areas as well as 
groundwater resource areas.  

9. National Development Plan Vision 2030 

Among other things, this plan requires that – 

• all South Africans have access to affordable, reliable and safe 
drinking water; 

• there is universal access to hygienic sanitation;  

• South Africa will have an energy sector that – 
o provides a reliable and efficient energy service at competitive 

rates; 
o is socially equitable through expanded access to energy at 

affordable tariffs; and 
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o is environmentally sustainable through reduced emissions and 
pollution. 

• at least 90% of South Africans have access to grid electricity, with 
the remainder accessing electricity from off-grid resources; and 

• the productivity of infrastructure improves and levels of public and 
private investment increase to a combined 30% of the gross 
domestic product (GDP).  

One of the tasks of the National Planning Commission is to convene 
high-level dialogue meetings and wider stakeholder meetings to 
facilitate a process to reach a social compact between key social 
partners, namely the government, business, labour and civil society. 
The social compact will involve an agreed vision and pathway for a low-
carbon and climate-resilient society, while at the same time addressing 
poverty, inequality and unemployment. 

To prepare and plan for changes in the climate by capacitating the 
public with the necessary tools to identify communities and sectors 
that are at risk, and to explore opportunities to increase resilience, it is 
imperative to integrate climate change into existing planning 
processes. Climate change is a cross-cutting concern for many sectors, 
and therefore it is important to identify interventions on adaptation, 
mitigation intervention strategies and gaps with a focus on the 
different sectors. 

This chapter will elaborate on the status and capacity of engineering 
infrastructural services in the City of Tshwane and identify areas where 
intervention is needed in the short, medium and long term. 

5.1 ELECTRICITY 

5.1.1 ELECTRICITY: STATUS QUO 

Most of the City of Tshwane’s electricity comes from Eskom, who supplies 
both transmission and distribution bulk electricity at various substations 
through 11 infeed stations as shown in the following table:
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Table 5.1: Infeed stations 
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The City of Tshwane has notified maximum demand (NMD) of 2 137 MVA 
and the current demand is 1 935 MVA (90,5% of the NMD). Three of the 
infeed stations (Njala, Kwagga and Rietvlei) account for 92% of the load 
and 76% of the NMD is from Eskom. Eskom, the main supplier of energy, 
relies on coal-fired power stations to produce electricity. The main infeed 
stations are discussed here. 

5.1.1.1 RIETVLEI 

Rietvlei is the southern infeed point for the Tshwane network with a 
current NMD of 250 MVA. Transformers were upgraded from two 
125 MVA transformers to two 250 MVA transformers to stabilise the 
electrical network in the south. The infeed station supplies the Centurion 
area by means of two 250 MVA transformers being fed from the Eskom 
network (Thuso Substation). 

This infeed station is subjected to heavy network loadings in winter, due to 
rapid growth in the southern part of the Tshwane area during the last few 
years. The additional capacity required for the southern supply area is 
supplied either by Kwagga or Njala, via Lyttelton Switchyard. A 150 MVA 
line supplies the western part and a radial 150 MVA line supplies 
Waterkloof to the north. The supply system consists of four substations 
and has mainly residential consumers, with a fair portion of commercial 
and industrial consumers. This area has tremendous potential for 
development. 

 
Figure 5.1: Rietvlei load profile 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The following graph shows the transformer loading at Rietvlei/Thuso 
Substation (Eskom) for the period 14 to 21 July 2019 (Monday to Sunday), 
which is a winter load. This graph shows that from Monday to Friday, 
evening peak loading (17:30 to 20:00) exceeds the NMD of 250 MVA, while 
the morning peak loading (06:00 to 08:00) approaches 250 MVA.  
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Figure 5.2: Transformer loading at Rietvlei/Thuso Substation 

Source: Eskom Temse System (Analogue five minutes’ data) 

5.1.1.2 NJALA 

Njala Infeed Substation is fed from Eskom’s Apollo 400/275 kV 
transmission station via four 275 kV lines. The NMD of Njala is 775 MVA 
whereas the installed capacity at Njala is 1 000 MVA via four 250 MVA 
275/132 kV transformers. Njala Infeed Substation supplies the Tshwane 
eastern area by means of three 300 MVA double circuit power lines 
consisting of the Mooikloof, Highlands and Wingate line. 

Most of the load in this area is residential with a mix of a commercial sector 
to support the vast number of residential consumers and numerous home 
offices. The load on the Njala system indicates ample growth. This is mainly 
due to the extensive development in the eastern suburbs of Tshwane and 
the Centurion side of Tshwane. 

 
Figure 5.3: Njala infeed load profile 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The following graph shows the combined line loadings of the Apollo Njala 
275 kV lines for the period 14 to 21 July 2019 (Monday to Sunday), which 
is a winter load. From this graph it can be seen that from Monday to Friday, 
the evening peak loading (17:30 to 20:00) increases from ±450 MVA to 
±650 MVA (difference of ±200 MVA), while the morning peak loading 
(06:00 to 08:00) increases by ±100 MVA. 
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Figure 5.4: Transformer loading at Apollo and Njala Substation 

Source: Eskom Temse System (Analogue five minutes’ data) 

5.1.1.3 KWAGGA (PRETORIA WEST – REGION 3) 

Kwagga Infeed Station is fed from Eskom’s Minerva 400/275 kV 
Transmission Station via two 275 kV lines. The installed capacity at Kwagga 
is 1 200 MVA via four 300 MVA 275/132 kV transformers that belong to the 
City of Tshwane. Kwagga Infeed Station was commissioned in 1972 with a 
NMD of 100 MVA, upgraded in 1973 to 300 MVA and ultimately upgraded 
to 900 MVA. From Kwagga Substation the city centre is supplied by two 
300 MVA overhead power lines from Kwagga to Bellom. The rest of the 
supply area is fed by means of one 150 MVA line to the west 
(Atteridgeville), one 150 MVA line to the south (Zebra) and one 300 MVA 
line to the north (Gomsand). Pretoria West Power Station is currently 
connected to Kwagga Infeed Station via two 150 MVA power lines.  

The load is basically concentrated on the commercial side, due to proximity 
to the city centre. The entire Kwagga system comprises Atteridgeville, 
Saulsville, Boom Street, Capital Park, Dam, Edmund, Gomsand, Mayville, 

Orchards, Zwartkops, Princess Park, Skinner, Tunnel, Claudius, Bellom, 
Parktown, Pretoria West Industrial and Zebra Stations. 

 
Figure 5.5: Kwagga infeed load profile (a) 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The following graph shows the combined lines loading of the Minerva 
Kwagga 275 kV lines for the period 14 to 21 July 2019 (Monday to Sunday), 
which is a winter load. It can be seen that from Monday to Friday evening, 
peak loading (17:30 to 20:00) increases from ±627 MVA to ±765 MVA 
(difference of ±138 MVA), while the morning peak loading (06:00 to 08:00) 
increases by ±45 MVA. 
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Figure 5.6: Kwagga infeed load profile (b) 

Source: Eskom Temse System (Analogue five minutes’ data) 

5.1.1.4 ROOIWAL AND PRETORIA WEST POWER STATIONS 

The City of Tshwane owns and operates two power stations, namely 
Rooiwal and Pretoria West Power Stations. When in operation, these two 
power stations generate approximately 10% of the Tshwane load. The 
power stations are mainly used as peaking plants, especially in winter. 
Kwagga’s load profile depicts that of an almost saturated load. This is 
because Kwagga primarily supplies the city centre. 

The drop in load is also in accordance with the upgrading and 
commissioning of Rietvlei (2016) and Wildebees (2023–24). It is 
recommended that Kwagga be operated at 95% of its installed firm 
capacity in order to prolong its lifespan.  

5.1.2 REGIONAL ANALYSIS AND PLANNED PROJECTS 

Disclaimer: The interpretation of this report must be done in consultation 
with the primary network planning section. Network plans are subject to 

change at any time due to continuous adaptations to the network that 
influence the planning results.  

Tshwane consists of seven planning regions, each with their own unique 
characteristics, opportunities and challenges. 

5.1.2.1 REGION 1 

The northern part of Region 1 accommodates a third of Tshwane’s 
population in low-income settlements that includes subsidised housing 
and informal settlements. Region 1’s bulk electricity network consists of 
one infeed station, 13 132/11 kV substations, and 14 satellite substations. 

 
Figure 5.7: Region 1 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The City of Tshwane 2055 Vision for Region 1 includes the following 
planned projects: 

Kwagga Loading (MVA) NMD (MVA) Installed Capacity (MVA)
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1. Rainbow Junction 

Rainbow Junction is the implementation and delivery of a new 
550 000 m2 mixed-use economic node in Tshwane’s Zone of Choice, 
6 km from the Pretoria CBD on 140 ha of greenfield site. The approved 
mixed basket of integrated land uses of this unique address comprises 
office and corporate parks, 1 200 high-density residential units, a 
spread of extensive retail developments, including a high-street 
shopping precinct and a regional shopping centre, hotels with 
conference facilities, clean energy industry aligned with the City’s 
commitment to environmentally sustainable development, 
community facilities such as a private hospital, and other tailored 
commercial opportunities. 

2. Automotive Supplier Park  

The Automotive Supplier Park in Rosslyn will cater for the logistics 
needs of original equipment manufacturers and component suppliers 
to the automotive industry. 

3. Planned developments 

The following substations have been upgraded to support planned 
developments in Region 1: 

• Orchards 132/11 kV Substation (commissioned 2015) 

• Wolmer 132/11 kV Substation (commissioned 2015) 

• K1 132/11 kV Substation (commissioned 2016) 

• New K2 132/11 kV Substation (commissioned 2015) 

• K3 132/11kV Substation (commissioned 2016)  

5.1.2.2 REGION 2  

Region 2 has three main zones – the urban north zone, central and eastern 
agriculture and conservation zones, and the southern zone. The region, 
while urban in character, is not integrated with the larger urban 
environment of Tshwane. The region is characterised by low-density 
settlements, with concentrations of subsidised housing and informal 
settlements, limited economic activities, a poor network of social 
infrastructure, limited retail facilities, limited investment by the private 
sector, and major backlogs in infrastructure provision. The region includes 
a few prominent land uses of strategic significance to the City of Tshwane 
(and even on an international level) that includes –  

• Onderstepoort Veterinary Research Institute; 

• Zone of Choice; and 

• Dinokeng Game Reserve. 

Region 2’s bulk network consists of four 132/11 kV substations, and five 
satellite substations. Region 2 has planned load growth for the next 20 
years. 
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Figure 5.8: Region 2 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

Currently, Region 2 does not have a strong economic base, but has limited 
economic activities, namely informal trade, community stokvels, industries 
at Babelegi Industrial Park, and a recently developed shopping centre. The 
Wonderboom National Airport is also situated in Region 2. 

As such, Region 2 is considered to be an area of consolidation which means 
the City of Tshwane will lead the investment of socio-economic 
infrastructure in the Hammanskraal CBD so as to solicit and direct public 
and private sector investment. The 2055 Vision for Region 2 includes the 
following planned projects:  

• Babelegi 

• Hammanskraal CBD development 

• Wonderboom National Airport  

In order to cater for planned developments in the region, the new 
Hammanskraal 132/11 kV Substation is planned to supply these 
developments.  

5.1.2.3 REGION 3 

Region 3 has a total of 23 wards that includes the Pretoria CBD, and the 
Brooklyn and Hatfield metropolitan nodes. The eastern two-thirds of the 
region is mostly urbanised whereas the western third is mostly rural. The 
region hosts national government offices and forms the administrative 
heart of the government, with two of the three Tshwane Gautrain stations 
located in the region.  

Three landmark sites, namely the Union Buildings, the Voortrekker 
Monument and the Freedom Park National Legacy Site are located in this 
region. Region 3 also includes other prominent land uses of strategic 
significance to the City, including the inner city, Marabastad, various 
embassies, Nelson Mandela Development Corridor, Church Square, 
Brooklyn Metropolitan Node, Hatfield Metropolitan Node, Pretoria 
Industrial Township (including the Charlotte Maxeke Street and Soutter 
Street industrial areas), Tshwane Fresh Produce Market, Capital Park 
Container Depot, and the Steve Biko Academic Hospital.  

The south-eastern area of the region accommodates middle- and higher-
income groups while most of the low-income groups are located in the 
west, and high-density residential developments are to the east of the 
inner city in Sunnyside and Arcadia. The region contains some of the oldest 
townships in the greater Tshwane. The region is generally well provided 
with service infrastructure.  

With developments rapidly moving closer to the provincially demarcated 
urban edge and towards the open space area to the west of the region, 
development pressure in this area is the rate at which bulk infrastructure 
can be provided to accommodate expansion. Region 3’s bulk network 
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consists of one infeed station, 17 132/11 kV substations, one switching 
station and 27 satellite substations. Region 3’s planned load growth for the 
next 20 years is as follows.  

 
Figure 5.9: Region 3 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The 2055 Vision for Region 3 includes the following projects: 

• Modernisation of the inner city 

• Mandela development corridor 

• Tshwane House (completed) 

• Hatfield node development 

• Government offices at Salvokop precinct 

The planned new Hatfield 132/11 kV Substation will cater for the planned 
development of the Hatfield node. The refurbishment of the River 

132/11 kV Substation will also assist in supplying this planned 
development, including the planned new 132 kV cable from Skinner 
132/11 kV Substation. According to the load growth, the following projects 
were identified with planned completion dates as indicated: 
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Table 5.2: Region 3 planned projects 

Project name Start date Completion date Existing capacity (MVA) Planned capacity (MVA)

Extend Tunnel 132/11 kV substation 2022 2024 35 70

Extend Saulsville 132/11 kV substation 2022 2025 40 60

Extend Villieria 132/11 kV substation 2032 2034 35 70

New Camel 132/11 kV substation 2033 2035 0 80

Gomsand to Camel 132 kV powerline 2033 2034 0 150

Decommissioning of Yskor 33/11 kV sub and swing over half of 11 kV 

load to Camel and Gomsand132/11 kV sub each

2035 2035 0 0

Decommissioning of Swartspruit 33/11kV sub and swing over as 11 kV 

satellite sub to Camel 132/11 kV sub

2035 2035 5.33 0

New Florapark 132/11 kV substation 2028 2031 0 80

Saulsville to Florapark 132 kV powerline 2028 2030 0 150

Decommissioning of PMP 33/11 kV sub and swing over as 11 kV 

satellite sub to Saulsville 132/11 kV sub

2025 2025 7.6 0

 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 2018 
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5.1.2.4 REGION 4  

Region 4 borders on the area of jurisdiction of the City of Johannesburg 
Metropolitan Municipality, City of Ekurhuleni Metropolitan Municipality 
and Mogale City to the west. The region consists of an urban area to the 
east and a rural area to the west, both of which are currently under 
pressure to develop. The current dominant sectors in Region 4 are finance 
and business services, general government services, manufacturing and 
trade. The region also forms part of an area of economic expansion to the 
north of Johannesburg where this subnode is dominated by smart 
industries and business tourism. The region falls within the economic core 
identified for Gauteng, with the legs of the triangular core being the N1 
Highway on the western side and the R21 Highway with its linkage to the 
OR Tambo International Airport on the eastern side. The region includes a 
few prominent land uses of strategic significance to the City of Tshwane, 
including the following: 

• Swartkop and Waterkloof Military Airports 

• Thaba Tshwane Military Base 

• Centurion metropolitan core 

• Centurion Gautrain Station 

• SuperSport Park  

• Highveld Techno Park 

• Highway Business Park 

• Route 21 Corporate Park 

• Sunderland Ridge industrial area 

• N1 corridor 

• Samrand commercial area gateway development 

• Olievenhoutbosch Absa housing development 

• Centurion Aviation Village  

A high percentage of higher-income earners reside in Region 4 and, as a 
result, many offices and retail functions have relocated to the region over 

the past few years. The region is generally well provided with service 
infrastructure. With development rapidly moving closer to the 
development edge and demarcated urban edge to the west of the region, 
development pressure in this area challenges the rate at which bulk 
infrastructure can be provided to accommodate the expansion. Region 4’s 
bulk electricity network consists of one infeed station, 15 132/11 kV 
substations, one switching station and 27 satellite substations.  

 
Figure 5.10: Region 4 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

The 2055 Vision for Region 4 includes the following planned projects:  

• Centurion Aerospace Village  

Centurion Aerospace Village is situated around Waterkloof Air Force 
Base in the north-eastern side of Region 4. It is a high-tech advanced 
manufacturing aero-mechanical and defence cluster aimed at 
integrating sub-tier suppliers of the local industry into the global supply 
chain. This development falls in the electricity supply region of 
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Waterkloof and Cornwall Hill 132/11 kV Substation. The planned 
upgrading of these substations in 2026 and 2029 respectively shall 
provide sufficient capacity for this high-tech advanced cluster 
development. 

• Tshwane International Convention Centre (African Gateway)  

This project is around the Centurion Gautrain Station. The convention 
centre will allow the City of Tshwane to host international conventions. 
The development falls inside the electrical supply area of Kentron and 
De Hoewes 132/11 kV Substation. 

The planned upgrade of Kentron 132/11 kV Substation in 2018 and the 
existing capacity of De Hoewes 132/11 kV Substation will provide 
sufficient capacity for these developments. 

• The Legacy Project 

The Legacy Project is situated in the southern corner of the N1 and the 
K105 (Botha Avenue). This development will comprise multinational 
corporations, educational institutions and residential developments. 
The development falls within the planned Hennops 132/11 kV 
Substation electricity supply area. The planned completion date for the 
construction of the new Hennops 132/11 kV Substation is 2023, and it 
will provide sufficient capacity for this development. 

5.1.2.5 REGION 5  

Region 5, bordered by the N1 Highway to the west and the N4 Highway to 
the south, has a rather weak spatial structure characterised by heavy 
through traffic, vast open spaces, small economic centres and enormous 
development pressure from residential areas from Tshwane pushing 
further and further eastward. Region 5 is a rural area characterised by 
nature conservation (including the Dinokeng Blue IQ project of Gauteng), 
tourism and mixed agricultural land uses. Mining, especially in Cullinan, 

provides work opportunities for communities in the area. The region 
includes a few prominent land uses of strategic significance to the City. 
These include the following:  

• Cullinan Mine  

• Dinokeng Nature Reserve 

• Cullinan Town Centre 

Region 5’s bulk electricity network consists of two 132/11 kV substations 
and one satellite substation. Region 5’s planned load growth for the next 
20 years are as follows:- 

 
Figure 5.11: Region 5 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

Based on the load growth, the following projects were identified with 
planned completion dates as indicated: 



272 

 

Table 5.3: Region 5 planned projects 

 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 2018 

 

 

Project name Start date Completion date Existing Capacity (MVA) Planned capacity (MVA)

New Glenway 132/11kV substation 2024 2027 0 40

New 132kV line from Mamelodi 2 to Glenway substation 2023 2025 0 150

New Roodeplaat 132/11kV substation 2026 2029 0 40

New 132kV line from Glenway substation to Roodeplaat substation 2025 2027 0 150

New Refilwe 132/11kV substation 2023 2026 0 40

New 132kV line from Glenway substation to Refilwe substation 2022 2024 0 150

New Bynes 132kV infeed 2022 2025 0 40

New 132kV line from Roodeplaat to Doornport T 2026 2027 0 150

New Rayton 132/11kV substation 2034 2037 0 150

New Wildebees – Rayton 132 kV line 2033 2035 0 150

New Wildebees – Diamond T 132kV line 2037 2039 0 150

New Rayton – Refilwe 132kV line 2039 2041 0 150
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The City of Tshwane 2055 Vision for Region 5 centres around the 
revitalisation and development of this region, and will be anchored around 
three areas, namely Cullinan, Refilwe and Rayton. As part of this revival, 
the City of Tshwane will lead the infill high-density and mixed-use 
development in and around the Rayton CBD as well, and invest in the 
upgrading of infrastructure to support future economic activities. The 
building of the new Cullinan/Refilwe Substation will cater to the above 
needs.  

5.1.2.6 REGION 6 

Region 6, bordered by the N1 Highway to the west and the City of 
Ekurhuleni to the south, has 24 wards. It is the region with the greatest 
development pressure. Almost all the developable land within the 
southern section of the region has been developed and the uncontrolled 
development in the old Kungwini area places a burden on the existing 
saturated road infrastructure. The south-eastern section of this region has 
the highest income per capita, but in the north-east quadrant there is a 
large concentration of people with nil to low income.  

The north-eastern section of the region accommodates mostly low-income 
communities and industrial land uses. The middle and south-western 
section of the region accommodates medium- to high-income areas with 
large institutional uses. Although population densities in the south-eastern 
section of the region are relatively low, this part of the region has the 
highest percentage of group housing developments compared to any other 
region.  

Much development has taken place further to the east in the last decade 
and road network development has not kept up with land development, 
resulting in severe congestion during peak hours. The region contains a 
number of strategic land uses including the Council for Scientific and 
Industrial Research (CSIR), South African National Intelligence Service, the 
industrial areas of Silverton, Waltloo and Koedoespoort, and the Menlyn 

Park retail node which has a metropolitan function in terms of facilities. 
The economic base for Region 6 is balanced between the retail and office 
sector in the southern and western sections, with commercial, 
warehousing, wholesale or industrial activities in the north of the region.  

Region 6’s bulk electricity network consists of one infeed station, nine 
132/11 kV substations, one switching station and 14 satellite substations. 
There is an urgent need to invest in new infeed stations. Region 6’s planned 
load growth for the next 20 years is as indicated in the following figure:  

 
Figure 5.12: Region 6 load growth 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

Based on the load growth, the following projects were identified with 
planned completion dates as indicated: 
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Table 5.4: Region 6 planned projects 

 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 2018 
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The planned refurbishment projects for Region 6 include the 
refurbishment of the Waltloo 132/11 kV Substation. The project is planned 
to commence in 2024 and completed in 2026. The 2055 Vision for Region 6 
includes the Menlyn Main node development which has been completed. 
Menlyn Maine is envisioned to be the first “green living precinct” in South 
Africa. The Menlyn Maine precinct is the densification of an existing low-
density residential suburb with an approximate size of ±135 000 m2. Land 
usage has been divided into the following uses: 140 00 m2 of office space, 
35 000 m2 of retail and dining space, 85 000 m2 residential and 15 000 m2 
luxury hotel space – all of which overlook 5 700 m2 of scenic parks that run 
through the centre of the entire precinct.  

Electricity is supplied to the whole Menlyn Maine development by the 
recently upgraded Highlands 132/11 kV Substation. If the development 
grows beyond the supply of Highlands Substation, a part of the 
development will be supplied by the planned new Atterbury 132/11 kV 
Substation. 

The Mamelodi CBD and surrounding townships is another area that has 
been identified for significant investment. In view of the rate of growth, 
particularly to the eastern areas of the region, Region 6 as a whole should 
be prioritised with a view to responding to the current and projected rate 
of development. This should be in tandem with the energy mix plan for the 
City. 

5.1.2.7 REGION 7 

Region 7 is the eastern most area of Tshwane, bound by Mpumalanga to 
the north and east, and the City of Ekurhuleni to the south. The region 
presents a distinct and diverse character, setting it apart from the rest of 
the city. With three distinct dispersed urban areas, the region is 
undoubtedly recognised for its vast undeveloped rural land.  

The City of Tshwane will continue to invest in the further development of 
light industries in the areas of Ekandustria and Bronkhorstspruit in order to 
support the manufacturing sector and small businesses. It is also regarded 
as the main agricultural focal point in the region for developing an agro-
processing hub and value-add products for the export market. The 2055 
Vision for Region 7 includes light industries development in Ekandustria 
and Bronkhorstspruit. The upgrading of the Cathie and Ekandustria 
132/11 kV Substations will supply these planned developments. 

  
Figure 5.13: Region 7 growth load 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 
2018 

Based on the load growth, the following projects were identified with 
planned completion dates as indicated: 
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Table 5.5: Region 7 planned projects 

 

Source: City of Tshwane Energy and Electricity Long-term (20 years) Master Plan 2018 
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Table 5.6: Electrification projects 
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5.1.3 ELECTRIFICATION  

The Department of Energy is responsible for formulating policies and 
regulations for the energy sector. Through the Integrated National 
Electrification Programme, the Department of Energy is responsible for 
assisting municipalities with funding for the implementation of 
electrification projects in order to reach universal access to electricity by 
2025. 

(Source: City of Tshwane Energy and Electricity Long-term (20 years) 
Master Plan 2018) 

The Department of Energy occasionally provides capacity building support 
to municipalities who struggle to implement the electrification 
programme. Electrification is key to economic development and growth, 
and a building block of a sustainable community. An electrification project 
was planned to be implemented in Tshwane during the 2019/20 financial 
year. 

These planned projects will have an impact on the electricity loadings of 
Tshwane networks, especially on the morning and evening peak loads in 
line with the residential load profiles. 

5.1.4 ELECTRICITY CHALLENGES 

The following are challenges experienced in Tshwane regarding the 
provision and/or maintenance of electricity: 

• Burnt substations: Capacity at the burnt substations, Mooikloof, 
Wapadrand, Phumlani and Brakfontein, is such that it can only supply 
existing consumers; there is no capacity to cater for new consumers. 
The settlement of insurance claims to fix burnt substations takes 
roughly three to four years. 

• More power from infeed power is needed: The overwhelming demand 
from development creates a shortfall in electricity supply. The City is in 
dire need of more power to support the increase in the population. 

• Cable and/or copper theft: Cable theft, vandalism of the electricity 
infrastructure and equipment, illegal connections and power loss are 
continuous problems and very costly. Brakfontein Substation was burnt 
due to cable theft and lightning.  

• Climate change: There may be possible disruptions in the future due to 
damage to infrastructure caused by storms, flooding, etc. More 
particularly, the demand for cooling may be expected to increase in the 
spring, summer and autumn seasons, while the winter demand for 
heating is likely to decrease (a benefit from climate change). 

• Ageing infrastructure: Ageing infrastructure and the need to replace 
and maintain it are continuous challenges. 

• Electrification challenges: Project stoppages by the community, 
Community Business Forum interference, and the invasion of RDP 
houses. 

• Land use changes: The placement of substations and extension of 
services are subject to new development and land use changes that are 
not known beforehand. 

• Load-shedding: Power shortages and power cuts due to load-shedding 
by Eskom is a continuous problem. Since the load-shedding earlier this 
year, Eskom has made much progress in implementing its Nine-Point 
Plan, ensuring better maintenance of its generation fleet, reducing 
costs and ensuring adequate reserves of coal. 

• Safety of personnel: Attacks on electricians attending to electrical 
faults, electricity outages and related matters are rife in Tshwane. This 
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results in service interruptions and makes it difficult for officials to 
respond to service delivery interruptions. 

• Electricity network: There are serious concerns that the electricity 
network of Tshwane is not able to meet the requirement of the NERSA 
licence condition with regard to standards and the quality of electricity 
supply.  

• Frequency of outages (System Average Interruption Frequency Index 
(SAIFI)) and duration of outages affecting the standards of services 
(System Average Interruption Duration Index (SAIDI)): A total of 52 
secondary substations are vandalised, making it difficult for the City to 
provide redundancy in the network or to back feed customers when 
outages happen. The regions most affected are Regions 1, 3, 4 and 7. 
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Figure 5.14: Regional analysis of low capacity areas 
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5.2 WATER: STATUS QUO 

Water scarcity is an economic and social issue. Not having access to clean 
drinking water and adequate sanitation facilities disproportionately affects 
some of the poorest regions in the world. The current potable water 
demand for the municipal area of Tshwane is 987 Mℓ/d (megalitre per day) 
and is projected to grow to 2 591 Mℓ/d by 2058 (Tshwane Water Services 
Development Plan, September 2017). 

All the regions in Tshwane contribute to the water supply of the city, with 
major dams and extensive river courses supplying water. However, a 
projected hotter and drier Tshwane in the future is cause for concern, 
especially considering the anticipated growth in the agricultural industry 
and economic hubs. This sector is also affected by flooding, droughts and 
extreme weather events.  

The regions affected will include those with high-density populations, such 
as Regions 1 and 2, parts of Regions 3 and 4, and other pockets across 
Tshwane (City of Tshwane Vulnerability Assessment to Climate Change) 
(8:2015). Achieving a sustainable balance between supply and demand and 
making sure that there is enough water of the right quality for the needs 
of Tshwane is key to achieving water security.  

5.2.1 WATER SOURCES SUPPLYING THE CITY OF TSHWANE 

5.2.1.1 RAND WATER  

The main source of bulk water to Tshwane is Rand Water, which accounts 
for 78% of the total bulk input to the network. The existing system has 49 
connections to the Rand Water system, which imports water from the Vaal 
River system. These connections mostly supply water under pressure into 
City of Tshwane reservoirs and water towers, but in some cases the 
pressure is used to supply directly into reticulation networks.  

5.2.1.2 CITY OF TSHWANE WATER TREATMENT PLANTS  

Water treatment plants receive water extracted from local watercourses 
and impoundments, and provide a total of 16% of the bulk water used by 
the network. These water treatments plans include the following: 

• Rietvlei Water Treatment Plant 

• Roodeplaat Water Treatment Works 

• Temba Water Treatment Works 

• Bronkhorstspruit Water Treatment Plant  

• A number of smaller package plants located around Bronkhorstspruit 
Dam 

(i) Rietvlei Water Treatment Plant  

Rietvlei Water Treatment Plant is situated in the Rietvlei Nature 
Reserve, approximately 20 km south-east of the Pretoria CBD. It was 
built by the Town Council of Pretoria in 1934 to supplement Pretoria’s 
drinking water. It is owned and operated by the City of Tshwane. 
Originally designed as a 15 Mℓ/d water treatment plant and built 
during the Great Depression of 1932 to 1934, the water treatment 
plant provided for settling, sand filtration and chlorination. In 1988, the 
treatment plant was upgraded to a 40 Mℓ/d plant, and in 1999 it was 
further upgraded with the addition of granular activated carbon (GAC) 
to treat the musty taste and odours so commonly produced by algae in 
eutrophic impoundments. Rietvlei Water Treatment Plant is designed 
for 40 000 m³ per day (40 Mℓ/d), and is capable of producing its design 
flow rate. On average, the volume of treated water produced at this 
water treatment works is approximately 37 Mℓ/d. 

(ii) Roodeplaat Water Treatment Works  

Roodeplaat Water Treatment Works is owned and operated by the City 
of Tshwane. Built in September 2005, Roodeplaat Water Treatment 
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Works was operated and maintained by Magalies Water until 
September 2012 when the City of Tshwane took control of the 
operation and maintenance thereof. It was recently upgraded by the 
addition of two ozonation points. These include dosage of ozone at the 
raw water inlet (called pre-ozonation) to oxidise iron and manganese 
in the raw water, as well as a dosing point before the GAC filtration 
step (called pre-GAC-ozonation) to assist with the removal of colour, 
pathogens, taste and odour.  

Roodeplaat Dam drains a catchment area of 684 km2 and impounds a 
volume of 43,5 million m3 at full supply level. The dam has a surface 
area of 403 ha and was completed in 1959. The intake arrangement is 
fairly new, as it was redesigned and installed at the time of the 
construction of Roodeplaat Water Treatment Works. The intake is 
sized with surplus capacity to allow for future extension. Roodeplaat 
Water Treatment Works is designed to produce 60 Mℓ/d. The average 
water production for the period was 43 Mℓ/d. Roodeplaat Water 
Treatment Works pumps water to Sinoville, Wonderboom and 
Montana. There are plans in place to upgrade the works to a capacity 
of 120 Mℓ/d.  

(iii) Temba Water Treatment Works 

Temba Water Treatment Works was upgraded as part of the work done 
by the Roodeplaat/Temba Water Services Trust. Temba Water 
Treatment Works receives water from the Leeukraal Dam which is fed 
by the Apies River. The effluent from the Rooiwal Waste Water 
Treatment Works is fed into this system. Temba Water Treatment 
Works was operated and maintained by Magalies Water until 
September 2012, when the City of Tshwane took full responsibility for 
all operational issues. The water from the Temba Water Treatment 
Works is distributed to Temba and Moretele. The following concerns 
require urgent attention: 

• The raw water quality is concerning as the ammonia levels are 
regularly 6 mg/ℓ, which makes disinfection exceptionally difficult 
and also forms disinfection by-products such as trihalomethanes.  

• Spillage of water into the road reserve from the sludge lagoons 
needs to be investigated. 

• Sludge lagoons are very full and there is no schedule available for 
emptying them.  

• Ultraviolet radiation dosing is in place at the stage of final water 
produced before chlorination, but it has been discontinued. 

• The potential of the raw water supplied to the Temba Water 
Treatment Works to disrupt the endocrine function in humans 
needs to be studied in more detail and on a regular basis to ensure 
that the GAC and ozonation technology, which is to be installed 
during the coming upgrade, will be sufficient to remove all the 
organic pollutants within the raw water supply to protect the 
health of consumers. 

• Maintenance is neglected and a maintenance plan should be 
compiled and provision made for timeous replacement or repair of 
broken equipment. 

• The possibilities of expanding Temba Water Treatment Works 
using the return flow from Rooiwal Water Treatment Works must 
be investigated in a preliminary engineering design study.  

(iv) Bronkhorstspruit Water Treatment Plant  

Bronkhorstspruit Water Treatment Plant is situated near the town of 
Bronkhorstspruit and lies adjacent to the Zithobeni informal 
settlement. This municipal area, formerly known as Kungwini, was 
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absorbed by the City of Tshwane and supplies the town of 
Bronkhorstspruit as well as adjoining townships and villages, with 
drinking water. Some of this water is also distributed to Thembisile 
Hani Local Municipality through a 26 km bulk pipeline of 500 mm Ø and 
a 37 km bulk pipeline of 1 000 mm Ø. It is part of the Western Highveld 
Scheme (South). Raw water is abstracted from the Bronkhorstspruit 
Dam which impounds a volume of 57 million m3 at full supply level. The 
dam has a surface area of 861 ha and was completed in 1950. Water is 
supplied through a 700 mm Ø cast iron pipeline. The raw water pump 
station was designed with three pumps installed with the intention 
that one will be on standby while two are in operation, but at the time 
of our visit only one pump was available. 

Bronkhorstspruit Dam is used for the supply of water to the 
Bronkhorstspruit Water Treatment Plant as well as Bronkhorstbaai and 
Summerplace Water Treatment Works, which are situated on the 
banks of the Bronkhorstspruit Dam, approximately 10 km from the 
town of Bronkhorstspruit. The dam is also the source of water for 
several small, privately owned and managed water treatment plants 
on the banks of the dam. Bronkhorstspruit Water Treatment Plant has 
a capacity of 54 Mℓ/d. The average production of the Bronkhorstspruit 
Water Treatment Plant for the period January 2010 to November 2012 
was 55,3 Mℓ/d – this is in excess of the current water use licence.  

Several periods of no water production are noted (December 2011), 
due to a major breakdown in the transformer that feeds the water 
treatment works, which caused a complete shutdown for a few days. 
Bronkhorstspruit Water Treatment Plant provides water to the town 
of Bronkhorstspruit via the Ekangala and Zithobeni Reservoirs. Rand 
Water also supplements the water supply via the Ekangala Reservoir 
which is also used to provide water further north to Thembisile.  

Bronkhorstspruit Water Treatment Plant’s potential for expansion has 
been studied in detail but due to the water shortage in this area, no 

additional capacity is available at present. Thembisile in the north takes 
more water than it should and therefore water demand should be 
managed in this area. Due to high reported losses within the network, 
it is difficult to reduce the demand for water in this area.  

Although there is sufficient space available on-site to increase the 
capacity of the Bronkhorstspruit Water Treatment Plant, there is no 
planned expansion due to the lack of supply from the Bronkhorstspruit 
Dam. However, there is sufficient space for upgrading the sand 
filtration system.  

Immediate interventions required include the following: 

• Raw water pumps are out of order and this has been a problem for 
a significant period. One of the pumps has been replaced. A 
preventative maintenance plan is required to ensure that 
breakdowns are attended to timeously. 

• A Class V supervisor or plant manager should be available on-site 
to manage this water treatment works, as well as a sufficient 
number of qualified staff to man Bronkhorstspruit Water 
Treatment Plant and Bronkhorstbaai and Summer Place Water 
Treatment Works. 

• The transformer on-site has no backup facility and the current 
transformer is on loan from another location. Should this 
transformer fail, the water supply system to the town of 
Bronkhorstspruit will fail. 

• The sand filtration system does not backwash efficiently and there 
is no facility for air scour. The sand was replaced only 
approximately four years ago, but due to the poor backwashing 
regime there are significant signs of filtration failure in terms of 
cracked beds, mud balls and plant growth on the filter media. This 
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is a significant critical control point which should be upgraded to 
ensure good quality water from this water treatment works. 

• Distribution system leaks: It is alleged that there are areas within 
the network where significant water leakage occurs within the 
distribution network. Due to the significant shortage of water in 
this area, the detection and repair of water leakages should be 
prioritised. 

• The cause of the poor air distribution at the dissolved air flotation 
units should be investigated as this does not allow for good 
separation of the flocculated materials and puts undue pressure 
on the sand filtration system. 

• A good maintenance plan and team should be available to ensure 
that maintenance and repairs are carried out timeously. Due to the 
previous municipality’s poor financial status, many pumps and 
motors need repairs. The City of Tshwane is currently working on 
the backlog. 

(v) Bronkhorstbaai Water Treatment Works  

The Bronkhorstbaai Water Treatment Works, also known as Waltbaai 
Water Treatment Works, is a package plant situated on the banks of 
the Bronkhorstspruit Dam that provides water to the Bronkhorstbaai 
community. There are also several privately owned package plants that 
also provide water to the various gated communities which surround 
the Bronkhorstspruit Dam. The water provided to the community is 
pumped from the final water clear water tank up to two small 
reservoirs on the surrounding hills which provide water to the area by 
gravity feed.  

Bronkhorstspruit Dam is the source of the water to Bronkhorstbaai 
Water Treatment Works. The water is pumped to Bronkhorstbaai 

Water Treatment Works by means of a raw water pump situated on a 
float approximately 200 m away from the plant with a flexible hose. 
There is only one raw water pump available without a standby pump 
for raw water supply. The capacity stated on-site is 0,55 Mℓ/d or 
23 m3/h. Currently, the water treatment works is under pressure to 
produce sufficient water to all the residents in the area and additional 
water is required. However, at the time of report writing no data was 
available on the amount of water produced at Bronkhorstbaai Water 
Treatment Works and therefore no comments can be made on the 
production of the water treatment works. 

Water treatment plant performance  

Bronkhorstbaai Water Treatment Works was part of the Kungwini 
Local Municipality and was taken over by the City of Tshwane in 
May/June 2011. However, some monitoring of the water treatment 
works was started in 2010 and 2011 in parallel with Rand Water’s 
operational and monitoring work in order to ensure that there was 
continuity in the process during the transition from Kungwini to the 
City of Tshwane, as well as knowledge-sharing. As with 
Bronkhorstspruit and Summerplace, increased monitoring of more 
parameters during the 2011/12 period exposed new risks. These risks 
included chronic health risks which were not previously measured, 
including total organic carbon, total trihalomethanes and chloroform, 
which is a part of the trihalomethanes group of compounds. These risks 
are similar to those noted in Summerplace Water Treatment Works.  

Several other water treatment works, including those at Aqua Vista 
and Kungwini Estates, are privately owned and provide water to their 
own gated communities. Bronkhorstbaai is a Class D works and is 
operated by the City of Tshwane, although the maintenance duties are 
currently still on contract with Rand Water. The plant manager is in 
charge of Bronkhorstbaai Water Treatment Works and Summerplace 
Water Treatment Works.  
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Although Bronkhorstbaai Water Treatment Works is subject to the 
same raw water shortage as the Bronkhorstspruit Water Treatment 
Plant, it is anticipated that the Department of Water Affairs may be 
accepting of an expansion of this small plant as the cost of alternatives 
may be exorbitant, and because the plant will be used as a “regional” 
facility into which the surrounding smaller plants can be consolidated. 
There is sufficient space on the existing site to accommodate the 
expansion as indicated above.  

The following items must be addressed:  

• The raw water pump and methodology of extraction needs to be 
reviewed to allow for sustainable raw water supply despite floods 
or droughts. Only one raw water pump is available and, should this 
fail, it will cause a major disruption in the supply of water. 

• The dosing protocol, pumps and storage facilities for dosing the 
flocculent needs to be replaced with duty and standby pumps, new 
storage facilities for flocculent as well as jar-testing apparatus. 

• There is no space for a laboratory at the water treatment works, 
and this makes testing difficult. 

• No internet access is available, which makes communication 
cumbersome and impedes rapid response when required. 

• The disposal of sludge and wash water into the dam can adversely 
affect the quality of the incoming raw water and it is recommended 
that an alternative method for disposal of the wash water and 
sludge be investigated. 

• Replacement of the final water tank with two new tanks should be 
considered as the current tank is rusting through and no 

alternative water storage is in place. Failure of this tank will cause 
a severe disruption of the water supply. 

• A maintenance plan and contract(s) must be implemented in order 
to prevent poor service delivery. 

• Staffing is insufficient and additional staff must be employed, with 
sufficient skills and knowledge to enable them to operate and 
maintain the water treatment works. 

• Investigation into the regionalisation of the Bronkhorstbaai Water 
Treatment Works should be carried out in a preliminary 
engineering design study.  

(vi) Summerplace Water Treatment Works 

The Summerplace Water Treatment Works is a package plant which 
has been placed to supply water to the Summerplace gated community 
situated next to Bronkhorstspruit Dam. Currently, the water treatment 
works supplies about 50 houses. The abstraction point for 
Summerplace Water Treatment Works is in a vlei area which is situated 
several hundred metres away from the Bronkhorstspruit Dam. The 
abstraction point is not a sustainable source and during drought 
conditions there is a strong likelihood that this vlei area will dry up. 
Currently, the water treatment works is only operated every second or 
third day to supply the houses in Summerplace Estate. The final water 
quality is problematic in terms of the operational performance of the 
water treatment works, where the turbidity of the final water is below 
the limits required. 

Although Summerplace has a water use licence for abstraction from 
Bronkhorstspruit Dam, for unknown reasons the water for 
Summerplace is being abstracted from a wetland which in all likelihood 
is the source of the high organic content of the water. Of greater 
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concern, however, is the low microbiological quality and disinfectant 
residuals which indicate that the current disinfectant dosing protocol 
is not maintaining sufficient disinfectant to ensure good quality water. 

The water from the water treatment works is distributed to the 
Summerplace gated community which currently comprises about 
50 houses and is planned to be approximately 300 houses in size. 
Summerplace Water Treatment Works is operated and managed by 
the process controller in charge of Bronkhorstbaai Water Treatment 
Works, which is a few kilometres away. The current Class 0 process 
controller has extensive experience at Summerplace Water Treatment 
Works and Bronkhorstbaai Water Treatment Works. Current planning 
regarding the water supply is to be centralised at Bronkhorstbaai 
Water Treatment Works, with Summerplace Water Treatment Works 
being decommissioned. There is sufficient space on-site to expand the 
works if required.  

The following interventions are required at Summerplace Water 
Treatment Works: 

• Replace the current chlorination facility with a chlorine gas facility 
as the sodium hypochlorite dosing apparatus is old and unreliable. 

• Should the plant not be decommissioned in the near future, the 
raw water abstraction point should be moved from the vlei area to 
Bronkhorstspruit Dam to improve the raw water quality and 
treatment of the water to drinking water standards.  

5.2.1.3 BOREHOLES  

The remaining 5% of the bulk water requirement is made up by means of 
boreholes and springs. The two fountains within Groenkloof Nature 
Reserve, namely the Lower Fountains located south of the pump house and 
the Upper Fountains which feed into the Apies River, historically supplied 
the whole of Pretoria with drinking water. The proclamation of the 

Groenkloof Nature Reserve was primarily to protect these water sources. 
The Upper Fountains and Lower Fountains springs currently feed into the 
Findlay Reservoir, which supplies approximately 5 000 people as well as the 
business activities in the Pretoria CBD with potable water. Sterkfontein 
Springs delivers ±4 Mℓ/d. Rietvlei springs also provide ±7 Mℓ/d. However, 
this is blended with the supply at Rietvlei Water Treatment Plant. The 
16 boreholes in the network are widely distributed and generally supply 
water to rural and peripheral areas. However, a number of larger boreholes 
in the south of the network each contribute in excess of 1 Mℓ/d to the bulk 
system. 

The Water and Sanitation Department completed a groundwater 
vulnerability study to identify the capture zones and pollution potential of 
its valuable groundwater sources, which confirmed that the 100-day and 
one-year capture zones of the Fountains Springs generally lie within land 
that is under the control of Groenkloof Nature Reserve. The five-year 
capture zone encompasses part of Waterkloof Air Force Base, Kloofsig and 
LyttElton Manor.  

5.2.1.4 MAGALIES WATER 

A further 1% is provided by local water treatment plants that are owned 
and operated by Magalies Water, including Klipdrift, Wallmannsthal and 
Cullinan Water Treatment Plant. The current Water Master Plan 
(September 2017) assumes that the majority of water supply will continue 
to be provided by Rand Water from the Vaal River system.  

Significant capacity upgrades will also be required at almost all of the City 
of Tshwane and Magalies Water water treatment plants, as well as the bulk 
distribution and storage infrastructure required to convey this to the 
current and future supply zones across the network. Certain portions of the 
Moretele Local Municipality water system are linked to or supplied from 
the Tshwane bulk system. The same applies to the Madibeng Local 
Municipality. A small rural portion of Midrand in the City of Johannesburg 
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is supplied from the Tshwane bulk water system. Certain portions of the 
Midrand area sewer systems discharge into the Tshwane sewer system. In 
the Bronkhorstspruit area, two large diameter pipes that are jointly 
supplied from Rand Water and the City of Tshwane feed into Thembisile. 
Rand Water has capped supply to Tshwane due to water shortages and this 
has resulted in limited supply of water during certain periods. As a result, 
alternative sources may need to be considered in future, especially with 
regard to climate responsiveness.  

 



288 

 

Table 5.7: Water resources 

 

Source: Tshwane Water Services Development Plan, 2017 

Water Resource
Present supply Future supply

Comment
AADD (kl/d) % AADD (kl/d) %

Rand Water* 713211 77.60% 2022366 78.04% From Vaal River via multiple RW bulk connection points

Rietvlei WTP* 34512 3.76% 48030 1.85% Values inc. blended supply from Rietvlei Springs

Rietvlei Springs - - - - Inc. in Rietvlei WTP supply

Roodeplaat WTP* 32079 3.49% 110747 4.27%
Temba WTP 40379 4.39% 183411 7.08%

Klipdrift WTP 3031 0.33% 9075 0.35% Owned by Magalies Water (MW)

Wallmannsthal WTP 4426 0.48% 23246 0.90% Owned by Magalies Water (MW)

Cullinan WTP 4773 0.52% 37272 1.44% Owned by Magalies Water (MW)

Bronkhorstspruit WTP 38552 4.19% 109260 4.22%

Bronkhorstbaai WTP 197 0.02% 4165 0.16% Extended in future to consolidate WTP's around BHS dam

Summerplace WTP 82 0.01% - - Abandon in favor of extended BHBaai WTP
Kungwini Country Estate

WTP 562 0.06% - - Abandon in favor of extended BHBaai WTP

Aqua Vista WTP 248 0.03% - - Abandon in favor of extended BHBaai WTP

Clover Hill WTP 315 0.03% - - Abandon in favor of extended BHBaai WTP

Bayadam WTP - - 823 0.03% Future WTP

Fountains 37940 4.13% 32086 1.24% Only reliable yields assumed for future

Sterkfontein Spring - - - - Inc. in Fountains Supply
Rietvlei BH 5348 0.58% 6171 0.24%

Varsfontein BH 1806 0.20% 2059 0.08% Assumed unreliable in future - supply from RW

Kentron BH - - - - Assumed unreliable - supply from RW

Valhalla BH - - - - Assumed unreliable - supply from RW

Zonderwater BH - - - - Assumed unreliable - supply from Cullinan WTP

Onverwacht BH's 534 0.06% 734 0.03%

Sokhulumi BH's 1088 0.12% 1971 0.08%
TOTALS 919084 100% 2591416 100%
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5.2.2 CURRENT AND FUTURE DEMAND 

On the basis of bulk water meter information from all the City of Tshwane’s 
water sources, the year 2016 annual average daily demand (AADD) was 
920 Mℓ/d, which includes external supplies to Johannesburg (Midrand), 
Moretele, Madibeng and Thembisile. With some adjustments for 
rationalisation of unit water demands, meter inaccuracies and water 
losses, the current theoretical AADD for the City of Tshwane water system 
is estimated at 924 Mℓ/d. 

The City of Tshwane has approximately 720 000 formal water customers 
on 580 000 stands in the billing system. In addition, the City monitors water 
supply to 200 000 informal settlement units. External supplies to 
Madibeng, Moretele, Thembisile and Johannesburg (Midrand) are also 
monitored and billed. The City of Tshwane’s current water loss figure of 
27% is the difference between the bulk water inputs from all the water 
sources, and the billed or monitored (metered) supply to customers and 
informal areas.  

For purposes of evaluating and planning the City of Tshwane water and 
sanitation systems, it has been assumed that the long-term water loss 
figure can be brought down to 20% through water conservation and 
demand management. Future demands for Tshwane are determined on 
the following basis: 

(i) Infilling of vacant stands 

There are many developed unoccupied vacant stands in Tshwane. 
Such stands have been identified from the billing systems. If a 
theoretical unit water demand is applied to these stands, they can 
contribute a further 164 Mℓ/d (including losses) to the present AADD. 
This will result in a total potential fully occupied AADD of 1 088 Mℓ/d 
based on the extent of the current network. 

(ii) SDF and future water requirements 

Future development areas are based on the SDF and are anticipated 
to develop over a horizon of 45 years. Future development areas will 
add a nett contribution of 1 478 Mℓ/d to the future AADD. With an 
additional growth in the water supply to external areas, the potential 
future AADD is estimated to increase from the existing 924 Mℓ/d to 
2 565 Mℓ/d over the next 45 to 50 years. This includes an AADD of 
42 Mℓ/d which will be generated in the Johannesburg water system, 
but needs to be accounted for in that it will end up in the City of 
Tshwane sewerage system. 

The water master plan for the City was therefore compiled for a future 
“ultimate” AADD of 2 591 Mℓ/d, to be realised in 45 to 50 years from now. 
This development plan, however, focuses on the requirements of the first 
five years. Some problems are more specific to communities, for example 
water in Hammanskraal, and white elephants in Refilwe, Zithobeni and 
Mamelodi where intervention is needed urgently. (City of Tshwane Water 
Services Development Plan, 2017) 

 

Figure 5.15: Current City of Tshwane water sources 

Source: Tshwane Water Services Master Plan, 2017 
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Figure 5.16: Future City of Tshwane water sources 

Source: Tshwane Water Services Master Plan, 2017 

5.2.3 WATER CHALLENGES 

1. Capacity issues  

A significant challenge exists with regard to the severe water 
constraints in the entire Region 7. The region’s water is supplied by 
Rand Water who abstracts its bulk water supplies from the Vaal Dam. 
As it stands, the abstraction already exceeds the licenced water use 
quota of 1 600 million m3 per annum, and at the moment there are no 
indications that this water quota might be considered to be increased 
until 2025 when Lesotho Highlands Phase 2 is expected to be 
commissioned. As a result, this poses a threat to the growth and 
development of the area. 

2. Finance  

An analysis of the water networks within Tshwane has indicated that 
14,6% of the pipes will reach the end of their economical lifespan 
within the next five years. The total replacement cost is estimated at 
R6,2 billion. Region 1 is most affected with suburbs around Pretoria 
North, Wolmer and Florauna. 

3. Developments outside the urban edge  

Pressure for development in Region 4 has resulted in developments 
taking place outside the urban edge. This type of development 
decentralises municipal services and increases expenses in 
constructing and maintaining the necessary infrastructure. 

4. Infrastructural challenges  

Most of the northern suburbs in Regions 1 and 2, the Pretoria North, 
Wolmer and Annlin areas, is characterised by infrastructural problems. 
The pipes are old and must be replaced with bigger ones to 
accommodate population growth and the proposed density in the 
area. Land use applications are not being considered for approval in 
certain areas within the above-mentioned areas without confirmation 
from the Water and Sanitation Department. In addition, there is an 
awareness of increasing water demands and the inadequacy of water 
infrastructure in Region 7. There are planned infrastructure 
augmentation projects which comprise storage reservoirs and system 
booster pump stations. The successful completion of the construction 
of these will assist in mitigating the water crisis in the region. 
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5. Tribal areas 

Providing proper infrastructure in areas under tribal authority, like 
Marokolong in Temba, is a challenge because the area is not 
formalised.  

6. Rand Water  

The Rand Water cap applicable for the next ten years restricts further 
water supply for new growth and development in Tshwane. Currently, 
there are water-dependent agricultural projects being identified with 
no plan as to how water will be provided. Due to Rand Water doing 
maintenance on their water pipelines which supply water to the City of 
Tshwane, operations will be at 84% capacity. Due to the duration of 
the shutdown, some areas may experience a shortage of water or low 
water pressure. 

7. Boreholes 

Conservatively, the future reliance on springs and boreholes has been 
reduced due to the risk of possible contamination. 

8. Water loss, water conservation and water demand management  

The City of Tshwane has actively been engaged in water loss, water 
conservation and water demand management activities for a number 
of years. The non-revenue water component of the City is at 27,5% as 
at 31 January 2017. Non-revenue water is water that has been 
produced and is "lost" before it reaches the customer. Losses can be 
real losses (through leaks, sometimes also referred to as physical 
losses) or apparent losses (for example through theft or metering 
inaccuracies). The following figure depicts the fluctuations in the City’s 
non-revenue water since January 2007. 

 
Figure 5.17: Non-revenue water 

Source: Tshwane Water Services Master Plan, 2017 

5.2.4 POTABLE WATER QUALITY 

The City of Tshwane purchases more than 70% of all its potable water from 
Rand Water and is thus not responsible for the input quality of this water. 
However, the City does have to ensure the quality of water from its own 
surface water sources (water treatment plants) and groundwater sources 
(fountains and boreholes). In addition, the City has to ensure that input 
water quality is maintained in the distribution system. To this end there is 
an extensive monitoring system in place that is being managed from a 
laboratory at Rietvlei Water Treatment Plant. The results of this monitoring 
system are uploaded to the Department of Water and Sanitation blue drop 
website, where it contributes, among other factors, to the overall blue 
drop status of City of Tshwane systems. The following table summarises 
the historical City of Tshwane blue drop performance: 
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Table 5.8: City of Tshwane blue drop status 

Water treatment plants/ Supply area
2010 BD

Report

2011 Blue 
Drop Report 

2012 Blue 
Drop Report 

2013 Blue

Drop

Report

2014 Blue

Drop

Report

2015+ Blue

Drop

Reports

Tshwane Central and South (Rietvlei

Water Treatment Plant and Rand Water)
96,36% 97,22% 99,20% 99,50% 97,56%

Not

assessed

Tshwane North (Roodeplaat Water

Treatment Plant)
96,36% 95,48% 96,88% 97,00% 97,22%

Not

assessed

CBD (mainly Rand Water) 96,36% 92,22% 97,02% 98,00% 96,04%
Not

assessed

Bronkhorstspruit Water Treatment Plant 41,25% 81,24% 95,33% 97,00% 96,08%
Not

assessed

Temba and Klipdrift (MW) 96,36% 82,35% 93,50% 97,00% 88,97%
Not

assessed

Cullinan Water Treatment Plant (MW) Not assessed 95,05%
Not

assessed

Wallmansthal Water Treatment Plant

(MW)
Not assessed

Not

assessed
Not assessed

Not

assessed
90,02%

Not

assessed

Blue Drop

achieved

No Blue

Drop

achieved  

Source: Tshwane Water Services Development Plan, 2017 
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5.3 SANITATION 

The City of Tshwane is responsible for its own waste water treatment and 
a large portion of the future required capex is for the provision of 
additional capacity. The City discharges all its treated effluent into the 
Crocodile and Olifants River catchments. The layout of the complete City 
of Tshwane sewer system comprises eight different main drainage areas. 
Below is a summary of the elements that make up the City of Tshwane 
system. The existing sewer system that serves Tshwane consists of – 

• 19 own waste water treatment works; 

• 15 private or institutionally owned waste water treatment works; 

• 8 987 km of gravity mains (of which 539 km is external or privately 
owned); 

• 86 km of rising main (18 km of which is external or privately owned); 
and 

• 124 pump structures (45 of which are external or privately owned). 

The effluent quality is monitored by an extensive system that is managed 
by the laboratory at Daspoort Waste Water Treatment Works. The City is 
also faced with a great challenge as far as sanitation is concerned:  

• Rooiwal, Klipgat, Baviaanspoort and Sunderland Ridge Waste Water 
Treatment Plants have malfunctioned since 2010. This poses a risk of 
people getting sick to the extent that they lose their lives. 

• Bronkhorstspruit, Roodeplaat, Rietvlei and Temba Water Treatment 
Plants are 64% under-staffed in terms of legal requirements, which will 
have serious negative impacts over time.  
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Table 5.9: Existing and future waste water treatment works and capacities 

Name of Waste Water Treatment Works Current capacity (Mℓ/d) Future capacity (Mℓ/d)

Babelegi WWTW 2 300 3 000

Baviaanspoort WWTW 60 000 310 000

Bronkhorstspruit Dam WWTW - 3 000

Daspoort (East) WWTW 18 000 18 000

Daspoort (West) WWTW 42 000 42 000

EkangalaSouth WWTW 4 000 To be abandoned

Ekangala WWTW 10 000 16 000

Godrich WWTW 5 000 40 000

Klipgat WWTW 55 000 90 000

Lewzene WWTW - 12 000

Olifantsfontein WWTW - 12 500

Rayton WWTW 1 200 11 200

Refilwe WWTW 2 200 To be abandoned

Rethabiseng WWTW 2 000 To be abandoned

Rietgat WWTW 27 500 122500

Rietvlei WWTW - 35 000

Rooiwal (East) WWTW 54 500 99 500

Rooiwal (North) WWTW 150 000 400 000

Rooiwal (West) WWTW 40 800 40 800

Sandspruit WWTW 20 000 65 000

Schurveberg WWTW - 50 000

Summerplace WWTW 300 To be abandoned

Sunderland Ridge WWTW 95 000 210 000

Source: Tshwane Water Services Master Plan, 2017 
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As done with the water network, future sewer flows for Tshwane are 
determined on the basis that current unoccupied stands will become 
occupied and that the future expansion of networks and existing 
development densifications will take place in accordance with the SDF: 

(a) Infilling of vacant stands 

If a typical unit hydrograph (UH) is applied to each of the currently 
vacant stands within developed areas in Tshwane, they can contribute 
another 71 Mℓ/d to the present peak daily dry weather flow (PDDWF), 
for a total potential fully occupied PDDWF of 628 Mℓ/d. 

(b) SDF and future sewer flows 

The 2 400 future development areas based on the approved SDF are 
anticipated to develop over a horizon of 45 years. Each of these future 
development areas have been assigned an anticipated land use, 
density, unit hydrograph (UH), additional sewer pipe length (for 
calculation of groundwater infiltration) and implementation year. 

Many of the future development areas are existing informal areas that 
currently have no flush sanitation but are earmarked to be upgraded in-
situ to full service level. The future development areas will add a net 
contribution of 1 192 Mℓ/d PDDWF, with the 71 Mℓ/d PDDWF due to the 
occupation of existing vacant stands. This includes future developments in 
Johannesburg in the Midrand region, which can generate a further 
30 Mℓ/d. The potential future PDDWF is therefore estimated to increase 
from the current 557 Mℓ/d to 1 820 Mℓ/d over the next 45 to 50 years. 

5.3.1 DISCHARGE WATER QUALITY 

The City of Tshwane discharges all its treated effluent into the Crocodile 
and Olifants River catchments. The effluent quality is monitored by an 
extensive system that is managed by the laboratory at the Daspoort Waste 

Water Treatment Works. The results of this monitoring system are 
uploaded to the Department of Water and Sanitation green drop website, 
where it contributes, among other factors, to the overall green drop status 
of City of Tshwane systems.  

The following table shows the improvements in achieving green drop 
status over the last ten years as well as the targets set for the immediate 
future. 
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Table 5.10: City of Tshwane green drop status 

 

Source: Tshwane Water Services Development Plan 
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5.4 SUSTAINABLE APPROACH TO INFRASTRUCTURE DELIVERY  

African cities, Tshwane included, are suffering from major infrastructure 
backlogs and are set to expand during a period of unprecedented climate 
stress. They are likely to suffer disproportionately from climate change, 
because the region is warming up 1,5 times faster than the global average 
(Williams, 2015). The strain on basic services and natural resource 
endowments, as Cape Town’s water crisis shows, is set to increase. 
Therefore, South Africa, like many other African countries, needs to 
urgently find a way of delivering infrastructure in a manner that supports 
resource-efficient and resilient cities, otherwise our cities risk becoming 
unliveable. Sustainable infrastructure is one tool towards being climate 
responsive.  

“Sustainable infrastructure refers to the designing, building, and operating 
of these structural elements in ways that do not diminish the social, 
economic and ecological processes required to maintain human equity, 
diversity, and the functionality of natural systems” (CRC Research, 2020).  

The International Institute for Sustainable Development defines 
sustainable infrastructure as assets that –  

• lower carbon and environmental footprints; 

• steward natural ecosystems; 

• maximise the use of infrastructure services provided by natural 
ecosystems (see Chapter 6 on green infrastructure); 

• move beyond compliance on core labour standards and human rights; 

• trigger green technological and industrial innovation; 

• spur investment in education, skills building, research and 
development; 

• increase employment and the growth of green jobs; 

• are financially viable; 

• crowd in domestic investors and businesses; 

• increase foreign direct investment; and 

• bring value for money for taxpayers and investors across the asset life 
cycle. 

The following four key infrastructure areas that relate directly to 
engineering infrastructure are considered crucial to sustainable 
development:  

• Energy: Generation of electricity has serious environmental impacts. 
Many forms of generation increase the concentration of greenhouse 
gases, create health hazards, create dangerous waste or damage water 
quality. 

• Waste management agriculture: Zero waste is a set of principles 
focused on waste prevention that encourages the redesign of resource 
life cycles so that all products are reused. Waste water treatment is a 
process used to remove contaminants from waste water or sewage 
and convert it into an effluent that can be returned to the water cycle 
with minimum impact on the environment, or directly reused.  

• Buildings: Green building (also known as green construction or 
sustainable building) refers to both a structure and the application of 
processes that are environmentally responsible and resource-
efficient throughout a building's life cycle: from planning to design, 
construction, operation, maintenance, renovation and demolition. 

• Governance: In order for infrastructure to contribute to the 
Sustainable Development Goals and green growth, integrated planning 
is required. A multidisciplinary and intersectoral approach to 
infrastructure planning and implementation is necessary to support 
the transition away from traditional brown infrastructures that cause 
significant pollution and resource waste. 

https://en.wikipedia.org/wiki/Waste_prevention
https://en.wikipedia.org/wiki/Natural_resource
https://en.wikipedia.org/wiki/Reuse
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At the local authority level, coordination between different infrastructure 
sectors, such as transport, human settlement, energy and water, are key in 
ensuring optimal use of limited resources, pooling human capital and 
ensuring the delivery of services that holistically meet the needs of 
communities. At present the City suffers from a seriously debilitating 
problem of silo planning and delivery of services across opex and capex 
budgets. This needs to change and speaks to the need for an institutional 
transformation agenda that emphasises integrated planning across all of 
the City’s core functions. 

The City’s approach to infrastructure backlogs and future projected needs 
has an immediate and direct impact on the future direction and pace of 
growth and development. Investment in reservoirs, substations, waste 
water treatment works and so forth needs to be supported and aligned 
with supporting infrastructure investment from other state partners, 
including rail, education and health facilities, where possible and where 
aligned to the spatial targeting priorities of the City. It is imperative to base 
investment decisions and approvals on an understanding of the citywide 
infrastructure backlog, capacity and costs by – 

• improving and aligning the sequencing of infrastructure capacities in 
line with projected land use intensification; 

• ensuring consistency in decision-making with the spatial policy 
directives to ensure that the return on the City and state’s investment 
in infrastructure is realised; 

• considering differentiated approaches to financial and regulatory 
aspects of development approvals and property value chain (such as 
tariffs and rateable value) dependent on the prioritisation; and 

• developing and using analytical tools developed to assist in developing 
spatial and financial perspectives on existing and projected 
infrastructure capacity and costs. 

The following sections indicate various considerations and options for a 
more sustainable approach to engineering infrastructure.  

5.4.1 GREEN INFRASTRUCTURE 

There are numerous opportunities to use the infrastructure services 
provided by natural ecosystems (see Chapter 6 on green infrastructure). 
Even on the surfaces of built structures, vertical gardens and green roofs 
can be incorporated as part of the infrastructure solution to improve air 
and water quality while reducing energy costs. The plants and soil provide 
more green space and insulation (where needed) on roofs. 

Sustainable urban drainage systems (SUDs) incorporate “green” methods 
for storm water harvesting and reuse, and reduce flows to sewer systems 
or surface water. Reduced surface run-off reduces the likelihood or 
mitigates the effects of floods, specifically in urban areas. SUDs use a 
range of measures that use plant or soil systems, and permeable pavement 
or other permeable surfaces or substrates. SUDs can be incorporated quite 
well alongside traditional grey storm water infrastructure management 
systems. Retrofitting existing grey infrastructure systems is also possible.  

Rainwater harvesting therefore becomes a benefit of SUDs, which, in turn, 
contributes to water security.  

5.4.1.1 ALTERNATIVE ENERGY 

If universal access to electricity is to be reached by 2025, the City needs to 
consider implementing the following alternative energy methods:  

• Solar power: Of all the sources of renewable energy in South Africa, 
solar power holds the most potential. Because of the country's 
geographic location, it receives large amounts of radiative energy 
which is useful in the solar electricity sector. Solar energy is a low-cost 

https://en.wikipedia.org/wiki/Green_roof
https://en.wikipedia.org/wiki/Solar_energy
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source of energy compared to traditional non-renewable energy 
resources in South Africa.  

• Wind energy: Wind power is a renewable, widely distributed and clean 
form of energy. The production of wind energy does not produce 
greenhouse gases and is an alternative to burning fossil fuels. There 
are currently 19 wind energy developments in South Africa, with more 
than 600 wind turbines. On the international scale, South Africa ranks 
as having fair to reasonable wind resources. Due to the high wind 
velocity on the coast of the country, Cape Town has implemented 
multiple wind farms which are successful in generating significant 
amounts of electricity for residents. 

• Biomass: Biomass is currently the largest renewable energy 
contributor in South Africa, providing 9% to 14% of the total energy 
mix. 

• Hydropower: Hydropower, or hydroelectric power, is energy that is 
captured from flowing water and turned into electricity. The most 
common forms of hydropower use hydroelectric dams to create a 
reservoir for storing water. When the water is released from the 
reservoir, it flows through a turbine which generates electricity. South 
Africa currently has seven hydroelectric power stations, dispersed 
across the country, all owned by Eskom.  

The City of Tshwane has made progress in gradually introducing energy-
efficient measures into its operations, preparing for future energy 
demands and gradually moving towards a space where provision is going 
to be made for more renewable energy to support power supply in 
Tshwane. The Energy and Electricity Department is being repositioned to 
focus on encouraging energy security through the diversification of the 
City’s energy sources, with an emphasis on encouraging investment into 
renewable sources and energy efficiency. The plans to advance this sector 
includes encouraging and coordinating the implementation of projects in 

line with Vision 2030, financial support to implement the energy mix 
strategy, the promotion of innovative and clean technologies, the use of 
energy-efficient technologies, migration towards smart-grid technologies 
and control, sustained energy supply from both fossil fuels and renewable 
sources, and institutional support. 

Further, the Energy and Electricity Department is continuously developing 
policies that will guide the successful integration of alternative energy 
resources for application in the City. One of these is the Embedded 
Generation Policy. Upon approval of this policy, the process to adapt the 
electricity by-law to incorporate other energy resources will begin.  

The Tshwane Energy Mix Strategy is also to be developed to achieve the 
following aims:  

• To improve the security of electricity supply in Tshwane and to reduce 
technical and non-technical losses 

• To encourage the use of alternative energy resources by the City and 
its consumers 

• To reduce greenhouse gas emissions through the introduction of 
greening and the promotion of energy efficiency 

• To position the City as a strategic partner in the drive to support green 
economic activities in Tshwane and among its consumers 

• To increase access and affordability of all sources of energy options in 
a way that helps to address inequality and poverty in Tshwane 

• To develop an affordable energy supply strategy that considers a 
variety of sources and integrates them in their application to support 
sustainable spatial planning 

The strategy will have to be clear on how the transition to alternative 
energy sources would affect the City’s revenue, but the environmental, 
social and eventual economic cost of not making the transition must also 
be taken into consideration.  

https://en.wikipedia.org/wiki/Renewable_energy
https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Cape_Town
https://en.wikipedia.org/wiki/Wind_farm
https://en.wikipedia.org/wiki/Hydropower
https://en.wikipedia.org/wiki/Hydropower
https://en.wikipedia.org/wiki/Hydroelectric_Dams
https://en.wikipedia.org/wiki/Reservoir
https://en.wikipedia.org/wiki/Turbine
https://en.wikipedia.org/wiki/Eskom


300 

 

5.4.1.2 SUSTAINABLE URBAN DRAINAGE SYSTEMS 

SUDs are now recognised internationally as storm water management 
systems. However, the adoption and incorporation of these systems within 
urban development plans in South Africa has been lagging. But the 
Gauteng Sustainable Drainage Systems Implementation Manual (2020) has 
indicated that best practices are starting to be adopted in municipalities in 
Gauteng, with policies and by-laws being amended to address new 
development practices. The primary difference between traditional storm 
water management systems and “green” storm water systems is the extent 
to which surfaces are permeable and how the run-off is managed.  

Including water-sensitive storm water management plans at the early 
stages of development is critical to realise the greatest impact. In order for 
this to happen, the following would need to be in place:  

• An approved municipal-adopted catchment area plan which integrates 
grey and green infrastructure 

• An approved City-adopted open space plan that integrates ecological 
assets as green infrastructure and catchment area planning 

• An approved and Council-adopted green infrastructure plan or 
amended storm water management plan that incorporates green 
infrastructure planning 

Each of these would need to explicitly integrate land use application 
processing so that on submission of a land development application, the 
developer has clear site-specific requirements to meet the wider, more 
strategic objectives of shifting towards a more balanced grey-green 
infrastructure approach.  

In the same way that the City is in the early stages of developing an energy 
mix strategy, it is equally important that the City begins to consider the 
development of a SUDs strategy that can then provide an overarching 
framework for the development of the required sector-specific policies and 

by-laws that would allow for SUDs to be elevated as a key priority in early 
planning stages.  
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Figure 5.18: Sustainable urban drainage systems  

Source (Gauteng Sustainable Drainage Systems Implementation Manual, 2020) 

The effect of changing hard impervious urban spaces to
greener, absorbent pervious spaces
(Image courtesy of Urban Rivers Alliance)

Hydrological soil model compared to a ‘traditional ‘ 
pavement runoff model, showing primary retention 
factors: 
1. Evaporation and evapotranspitation
2. Deep Recharge
3. Harvesting (reuse)
(Image courtesy of Fourth Element Consulting)
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5.4.1.3 RAINWATER HARVESTING 

Rainwater harvesting is a technique that collects and stores rainwater for 
irrigation, laundry, toilet flushing, pool top-up, wash bays and as an off-grid 
or alternative supply of water. In some areas it is still the only supply of 
water. Rainwater can be collected from various hard surfaces such as 
rooftops and/or other manmade above-ground hard surfaces.  

To secure a future with enough water, we have to save water. We have to 
harvest rainwater, because rainwater harvesting – 

• is a natural resource and reduces flooding, storm water run-off, 
erosion and contamination of surface water; 

• reduces the need for purchasing bottled water; 

• is an excellent source of water for irrigation; 

• is relatively simple to install, depending on the application; 

• reduces one’s water bill; 

• supplies water during water outages; and 

• promotes water and energy conservation. 

Harvested rainwater can be used for many applications, such as the 
following: 

• Grey water recycling: Grey water is bath, shower, bathroom sink and 
washing machine water which makes up a large portion of household 
water wastage. 

• Sewer treatment plants: Packaged sewer treatment plants in the form 
of tanks that can be moved from site to site as well as permanent non-
packaged plants. The sewage treatment plants are designed to meet 
local discharge standards. 

• Effluent harvesting: Effluent harvesting includes recycling and reusing 
water from paint and chemical plants or any manufacturing or mining 
operation that produces effluent water. 

• Bio-mite septic tank systems: Water is recycled within the septic tank, 
which goes through a special process before being used to water the 
lawn or non-food gardens via underground pipe systems. Septic tanks 
treat effluent, which allows people to reuse or recycle the treated 
water for outdoor irrigation. Effluent is the waste water that comes 
from toilets, dishwashers and waste disposal. It makes up 15% to 30% 
of domestic waste water. Filtered effluent is not only beneficial for the 
home garden and lawn, but it is also good for the environment. 
 

• Buffer tanks: Backup or buffer tanks offer water security during water 
shortages or cuts. The system consists of a buffer tank where the water 
flows through and is always kept full in case there is a water shortage 
or cut. The booster pump connected to the system continues to 
pressurise the premises using this water stored in the buffer tank. The 
advantages of buffer tanks include water security and silent pumps. 
They are ideal when water supply pressure is low. 

5.4.2 LIFE CYCLE COST ANALYSIS 

There is considerable evidence to suggest that many organisations, in the 
private and public sectors, make decisions about construction-related 
investment based on estimates of the initial construction cost, with little 
or no consideration for costs relating to operation and maintenance 
throughout the life of the infrastructure. 

In cases where the financial costs of the infrastructure are taken into 
consideration the social and ecological footprints are often neglected. It 
has thus become essential to plan and monitor assets throughout their 
entire life cycle, from the development or procurement stage through to 
eventual disposal in a sustainable manner. Therefore, every infrastructure 
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project should be selected for implementation based on its potential to 
minimise cost or impact and maximise benefit throughout its lifespan, and 
the use of a life cycle cost-analysis approach is one way of ensuring this. 
What the life cycle cost-analysis approach attempts to do is to determine 
the most cost-effective option among different competing alternatives to 
construct, own, operate, maintain and, finally, dispose of an asset.  

The purpose of a life cycle cost-analysis approach is to estimate the overall 
cost of project alternatives and to select the design that ensures that the 
facility will provide the lowest overall cost of ownership, consistent with its 
quality and function. The life cycle cost-analysis approach should be 
performed early in the design process while there is still a chance to refine 
the design to ensure a reduction in life cycle costs. The main objectives of 
a life cycle cost-analysis approach are as follows:  

• To enable investment options to be more effectively evaluated 

• To consider the impact of all costs rather than only initial capital costs 

• To assist in the effective management of completed buildings and 
projects 

• To facilitate choice between competing alternatives 

For cities like Tshwane that are faced with the challenge of scarce 
resources, the optimal allocation and use of limited resources is essential 
to achieving the goals of sustainable development and sustainable service 
delivery. The idea is to mainstream the life cycle cost-analysis approach 
into governance processes at all institutional levels within the City in order 
to increase the ability and willingness of decision makers (users and those 
involved in service planning, budgeting and delivery) to make informed and 
relevant choices between different types and levels of services.  

5.4.3 REVENUE PROTECTION AND FUTURE POTENTIAL REVENUE 

There are various options to mitigate revenue losses from renewable 
energy and energy-efficiency adoption by electricity customers. Given 

already above-inflation Eskom price increases, municipal tariffs cannot 
simply be increased in an attempt to bring in the necessary revenue, due 
to the price elasticity of demand and the potential impact on the poor. High 
electricity prices make the financial case for renewable energy and energy-
efficiency more attractive. Therefore, other measures like the following 
need to be explored:  

• Decoupled tariff: In the residential sector, the most sensible option is 
to protect revenue using a decoupled tariff which is composed of a 
fixed charge and energy charge. This is the most transparent tariff as it 
shows the cost of the service – having access to the grid – separate 
from the actual cost of electricity. It can be applied across the board or 
just to grid-connected photovoltaic customers (not as a penalty). In this 
way, the City protects its ability to operate as a distributor no matter 
how much or little electricity is sold. The NETFIT business case 
proposed by Eskom and the CSIR describes a mechanism to 
compensate municipalities for monetary losses as a result of 
photovoltaic adoption. This proposal is gathering support and could be 
implemented at national level in future. However, this model does not 
intend to address revenue loss from energy-efficiency interventions, 
which would remain significant. 

• Non-technical losses currently constitute the most significant 
electricity revenue loss for the City. NERSA’s acceptable technical loss 
figure for a network like the City of Tshwane is estimated to be 7%. 
However, the reality of the situation is that non-technical losses in 
Tshwane are still well above 20%. Nevertheless, any improvements in 
this figure will be of significant benefit to the City, and as such should 
be continuously pursued. 

• Green electricity tariffs: Although the price of electricity is starting to 
become the driver of consumers adopting alternative sources, some of 
these organisations have a strategic objective of procuring and 
producing their product using green energy. The City can introduce the 
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resale of green energy to assist these corporates to meet their 
objective. In this model, the City must have agreements with the 
independent power producer or have developed its own renewable 
energy plants that are adequate to meet consumer expectations. 

• Charging stations: There is a strong belief that in the next 10 to 20 
years, the automotive sector will be moving towards electrically driven 
cars. This is another opportunity for revenue generation by the City. A 
prepaid card model or a bank credit card model can be used to sell 
electricity units for charging cars at municipal offices. The private 
sector can invest in such for roll-out in the malls around Tshwane.  

5.5 KEY CONCERNS, ACTIONS REQUIRED AND PROJECTS 

5.5.1 ELECTRICITY 

Eskom planned projects  

The City is faced with a challenge in so far as capacity is concerned, mainly 
in Region 6 as it is growing the fastest. Shortage of electricity capacity in 
parts of the Pretoria east area (Region 6) means no new bulk consumers or 
upgrades can be accommodated in Tshwane until the 2021/22 financial 
year. 

In view of the rate of growth, particularly to the eastern areas of the region, 
Region 6 as a whole should be prioritised with a view to responding to the 
current and projected rate of development. This should be in tandem with 
the energy mix plan for Tshwane. 

The north (Region 1) is also flagged (electricity shortage) with some 
progress coming (new substation). Eskom’s projects entail establishing two 
new transmission substations in Tshwane, one to the north (near 
Soshanguve) and the other in the east of Tshwane (near Mamelodi). 

• Diphororo Phase 1, 400/132 kVA 

Diphororo needs to be upgraded to supply the growing demand in the 
northern side of Tshwane (Region 1). The planned substation 
transformer capacity is 400/132 kVA. Diphororo would provide support 
to the Kwagga supply area once load is shifted from Kwagga to 
Diphororo. This infeed station is to be situated in the north-western 
part of Tshwane. It is expected to be completed in 2021. 

• Wildebees, 400/132 kVA 

Wildebees was originally planned to be commissioned in 2014 but to 
date the project has not yet started due to numerous delays. This 
infeed station would help by alleviating the load on the Kwagga and 
Njala supply areas. This infeed station is to be situated in the north-
eastern part of Tshwane (Region 6).  

The system consists of nine substations with one switching station. The 
future Wildebees system will be comprised of Koedoespoort, 
Mamelodi I, Mamelodi II, Mamelodi III, Pumulani, Pyramid, Villieria, 
Waltloo and The Willows. Wildebees substation will provide much 
needed relief to Njala Substation, and support further development in 
the Pretoria East area and outskirts. The project is at the planning 
stage. Wildebees needs to be built by 2024. The new Wildebees 
400/132 kVA Station will provide an additional capacity of 250 MVA 
with an ultimate design of 945 MVA.  

The incorporation of sustainable approaches to the delivery of energy 
within Tshwane will also be required if energy security into the future is 
to be achieved.  
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5.5.2 WATER  

Water is a key resource without which the world cannot survive. It has 
been confirmed that people in Southern Africa are living in a water-scarce 
country and need practical solutions to the problem of water shortages.  

1. Upgrading and/or extending City of Tshwane water resources  

Over the past five years South Africans have woken up to the reality that 
access to resources such as water is not absolute nor guaranteed. Several 
regions within the country were declared drought disaster areas during 
2018 and the effects thereof will be felt for many years to come. According 
to Wong and Brown (2008, p 2) conventional water management 
approaches have become highly unsuited in addressing current and future 
sustainability issues due to the physical and institutional 
compartmentalisation of municipal systems. In 2014, a study was 
completed concerning the possible upgrading or extension of the City of 
Tshwane’s own water resources, with a view to reducing the dependence 
on imports from the Vaal River basin (via Rand Water). Developing or 
extending the following City of Tshwane water resources will reduce the 
load on the Vaal River system (via Rand Water): 

(a) Rietvlei Water Treatment Plant and Roodeplaat Water Treatment 
Plant are at present the most appropriate points for access to the 
additional water resources available in the Crocodile River 
catchments. The reasons for this are that the sites house 
substantial established water treatment plants, which draw water 
from the two largest impoundments in Tshwane, providing 
appropriate buffers and reservoirs for raw water storage. 
Additional capacity created at Rietvlei Water Treatment Plant 
(with or without the Olifantsfontein Waste Water Treatment 
Works transfer) can be efficiently absorbed into the bulk water 
distribution system. In order to efficiently use the additional 
Roodeplaat Water Treatment Plant capacity, it will be required to 

increase the supply into the Wallmannsthal system, thereby 
eliminating the need for any further expansions of the 
Wallmannsthal Water Treatment Plant. The results of the water 
resources planning and management analysis, with the City of 
Tshwane projection, showed that users cannot be supplied 
according to their required assurance criteria. 

(b) Temba Water Treatment Plant – to increase from 60 Mℓ/d to 
180 Mℓ/d as required for projected future summer peak demands 

(c) Wallmannsthal Water Treatment Plant – to increase from 
12 Mℓ/d to 24 Mℓ/d, with the slack taken up by augmentation 
from the Rand Water system 

(d) Cullinan Water Treatment Plant – to increase from 16 Mℓ/d to 
48 Mℓ/d as required for projected future summer peak demands  

(e) Bronkhorstspruit Water Treatment Plant – to increase from 
54 Mℓ/d to 174 Mℓ/d as required for projected future summer 
peak demands (in addition to existing 30Mℓ/d Rand Water 
augmentation scheme already in place) 

2. Groundwater 

The surface water sources generally demonstrate poor microbiological 
qualities as would be expected of these sources. Temba, however, shows 
much worse water qualities in this regard than other sources and this is 
cause for concern. Iron and manganese are problematic in most surface 
water sources. Iron is most serious at Temba and Summerplace. 

The incorporation of sustainable approaches to the management and 
maintenance of water services within Tshwane will also be required if 
water security into the future is to be achieved.  
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5.5.3 SANITATION 

The City of Tshwane is responsible for its own waste water treatment and 
a large portion of the future required capital expenditure is for the 
provision of additional capacity. A full list of projects scheduled to begin 
within the next five years are provided, however, the following major 
(macro) projects warrant further discussion: 

• Extension of the existing 150 Mℓ/d Rooiwal North Waste Water 
Treatment Works sludge facility, with an additional 80 Mℓ/d 
biochemical nutrient removal module (IDP-710411D) 

• Extension of the existing 60 Mℓ/d Baviaanspoort Waste Water 
Treatment Works sludge facility, with an additional 40 Mℓ/d 
biochemical nutrient removal module (IDP-710411F1) 

• Extension of the existing 30 Mℓ/d Zeekoegat Waste Water Treatment 
Works sludge facility, with an additional 50 Mℓ/d biochemical nutrient 
removal module (IDP-710411B) 

• Backlog eradication projects in greater Temba and Ekangala. The listed 
projects all have to be implemented by the City of Tshwane but can be 
partly financed from bulk services contributions by developers. The 
townships of Rayton, Cullinan and Refilwe are currently the only areas 
that are serviced with sewer-borne sanitation. The extensions to the 
main waste water treatment works in the Crocodile River basin and the 
Olifants River basin are foreseen in the sewer reticulation master plan. 

The incorporation of sustainable approaches to the delivery of sanitation 
services within Tshwane will also be required if sustainable sanitation 
methods into the future is to be achieved.  

5.6 ALIGNING LAND USE AND INFRASTRUCTURE PLANNING 

Urban physical infrastructure is one of the major assets of a city in terms 
of capital investment, critical services provisioning, and sustainable and 
resilient urban development. According to Bobylev and Jefferson (2014) it 

includes physical objects like roads, sewerage and energy networks, and so 
forth. Globally, urban physical infrastructure is facing increasing challenges 
in sustaining its services under pressure of urbanisation and climate change 
factors, yet urban physical infrastructure itself can be used as an effective 
policy tool to govern urban expansion and wider land use planning and 
implementation.  

Planning is the process of thinking about the activities required to achieve 
desired goals. Also, planning has a specific process and is necessary for 
multiple occupations. In each field there are different types of plans that 
help companies achieve efficiency and effectiveness. An important, albeit 
often ignored aspect of planning, is its relationship to forecasting. 
Forecasting can be described as predicting what the future will look like, 
whereas planning predicts what the future should look like for multiple 
scenarios. (https://en.wikipedia.org/wiki/Planning) 

As planning occurs on a range of fronts there is a risk of isolated planning 
leading to fragmented, uncoordinated and, at times, conflicting 
development and infrastructure provision. Equally, there is opportunity for 
collaboration and integration leading to complementary development that 
is efficient, timely and effective. One of the philosophical issues planners 
are debating is whether land use should follow infrastructure or whether 
infrastructure should follow land use. As land use planners it is often 
thought that we are leading the way, and infrastructure is following. In 
reality, planning happens on a number of fronts, by a range of disciplines, 
at different times and with different horizons.  

This means that land use planning does not occur in a vacuum or 
necessarily come first. A risk for land use planning occurring in isolation is 
that infrastructure is not provided when required or at all. In a worst-case 
scenario, uncoordinated planning may result in development occurring 
without adequate or timely access to infrastructure services such as water, 
sewerage, electricity, telecommunications, sealed roads, and so on. 
Further, droughts and climate change place existing infrastructure capacity 

https://en.wikipedia.org/wiki/Process
https://en.wikipedia.org/wiki/Thinking
https://en.wikipedia.org/wiki/Forecasting
https://en.wikipedia.org/wiki/Planning
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at risk of not meeting future needs. In contrast, infrastructure may be 
planned or even delivered with an expectation that significant urban 
growth may follow and maximise the return on investment. The following 
examples, provided by Bobylev and Jefferson (2014), are an illustration of 
the fact that sometimes infrastructure follows land use and vice versa in 
other instances.  

1. Berlin, Germany 

The central part of the city of Berlin, Germany, is an interesting and 
maybe unique example of how urban underground infrastructure was 
leading urban development. Hobrecht (1862) (as reported by Aust and 
Stark, 1987) created a Berlin Master Plan, which was based on a 
sewerage plan. Street network was developed based on sewers and 
land lots were available with sewers already in place. This idea was 
quite new at the time, and reflected new technology and a demand for 
improved services. So in this instance, infrastructure led development.  

2. Stockholm, Sweden  

During modernisation and brownfield redevelopment, a vacuum 
municipal solid waste collection system was installed (Stockholm City, 
2014). The use of vacuum waste collection infrastructure instead of 
bins and subsequent transportation of collected waste by trucks 
resulted in the following:  

• Layout planning of courtyards 

• Planning of urban underground space including other utilities 
placement 

• More environmentally friendly citizen lifestyles (home sorting of 
waste) 

• More dense arrangement of housing units and more efficient land 
use 

In this instance, a new approach to infrastructure resulted in improved 
land use outcomes. 

3. London and Tokyo 

In the cities of London and Tokyo, the first shallow subsurface metro 
lines were built under the public roads to ensure compliance with 
private property land regulations. In this way, metro development was 
governed by existing land use, reflecting transport demand and using 
available space. An example of such policy could be achieving greater 
transport accessibility of the specific area, resulting in land lots 
becoming more attractive to investors to initiate new real estate 
development and revitalise often deprived or comparatively 
underdeveloped areas. Combining transit stations with private motor 
car park-and-ride facilities at the city fringes with the intention of 
decreasing private car usage, thus capturing motor transport flows and 
redirecting them out of the usually congested city centres, is one 
example of proactive interaction. In this example, transit and park-and-
ride infrastructure act as a policy tool to encourage citizens to switch 
to more environmentally friendly lifestyles. 

4. Far North Queensland, Australia  

This particular example, provided by Croke (2008), illustrates a case in 
the Far North Queensland, where a preferred pattern of development 
involved transport modelling, multi-criteria analysis and an 
affordability assessment. The objective is for infrastructure to be 
planned, coordinated and provided to support desired regional growth 
in an efficient and effective manner. Although it may appear that 
infrastructure comes first, the key words are “to support desired 
regional growth”. The implication is that there is a plan for regional 
growth that is desirable before infrastructure is designed and 
delivered.  
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The purpose of infrastructure is to support the desired regional 
growth. Ideally, land use planning sets the strategic direction and land 
use intent, and the infrastructure planning helps to implement regional 
growth, while it was not the only input. According to Croke (2008), 
infrastructure planning played a key role in determining the preferred 
pattern of development for Far North Queensland. 

The draft regional plan was informed by a series of infrastructure 
studies over 15 years. Multi-criteria analysis, transport modelling and 
the affordability analysis built on the previous planning work to 
evaluate alternative patterns of development.  

The MSDF advocates targeted investment of suitable infrastructure in 
nodes and corridors in order to realise impact, supported by a phased 
approach for affordability and sustainability.  

The provided examples illustrate that there are instances where land use 
will drive infrastructure investment, whereas there are other instances 
where infrastructure investment will drive land use. Each instance must be 
considered on a case-by-case basis. 

The question should ideally not be around which comes first – land use or 
infrastructure – but rather how to best align multiple planning processes 
(often with different planning horizons and budget allocations) when 
preparing for development, in order to ensure that implementation of 
projects are as symbiotic as possible.  

With regard to the allocation of land use rights to the private sector, there 
will be instances that densification, for example, is allowed prior to the full 
implementation of the necessary supporting public transit system, facilities 
and amenities. This will happen in instances where it is understood that in 
order to meet the necessary population threshold that is required to 
validate the funding or budget allocation of specific infrastructure, the 
population densities should already be in place or encouraged.  

Intergovernmental relationships, project pipelines and appropriate 
informed project prioritisation for budget allocation, as addressed in the 
Built Environment Performance Plan, become more critical than ever here, 
specifically pertaining to public sector investment.  

So, while land use plans should guide infrastructure planning, the 
implementation of one or the other will be fully dependent on the 
specific circumstances, planning processes and allocated or available 
budget at that time.  
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