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An Environment Outlook report, or State of the Environment (SoE)
report as they are often referred to, can be described as a report card
which reflects periodically (every 4 years) on the condition or quality
of the natural environment. It provides information on how we affect
the environment, how the environment affects us, and how this
condition has changed over time. This provides important information
for decision making and the development of relevant management
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interventions, to ensure that we develop in a sustainable manner for
present and future generations.
This SoE report focuses on the environmental condition and
associated trends in the North West Province, from 2013 (when the
previous SoE was published) to 2018. These trends are reported
on using the Drivers-Pressures-State-Impact-Responses (DPSIR)
framework that is typically used internationally for SoE reporting. The
topics of air quality, biodiversity, human settlements, land, waste and
water are covered under separate, thematic chapters, and expands
and updates the North West environmental reporting for publications
dated 1995 (when the first report was published), 2002, 2008 and 2013.
This report reflects the fifth round of review and update on the North
West SoE assessment.
This study assists the North West Provincial Government in
directing its interventions to focus on the most critical areas or issues.
It gives direction to approaches that are likely to give the biggest return
on improving the state of the natural environment, for the benefit of
society and nature. It plays an important role in increasing awareness,
and understanding of environmental trends and conditions.
The ‘Environment Outlook’ chapter of the SoE report is the
forward-looking component of the report, providing decision-makers
with knowledge supporting informed decisions on environmental
management. It is compiled as a summary of the detailed information
presented in the thematic chapters, along with an understanding of the
conditions and qualities of the environment we live in. This information
and the observed trends are projected forward, to provide an outlook on
what might happen in the future if these trends continue. As such, the
ultimate value of environmental outlook reporting lies in the degree
to which that assessment can be used for adaptive environmental
management, to address anticipated future environmental conditions
and pressures.
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MEC FOREWORD
The North West Province firmly recognises our dependence

conservation purposes, and this has shown in the slowed rate of loss

on natural resources. This is evident by the publication of regular

of natural habitat, and improvements in conservation in the province.

updates of our Environment Outlook Report, and the use of this

The impacts on the environment reduced as the roll-out of basic

report to guide future development of the province. This instalment

services associated with the provision of water, electricity, wastewater

of the report, the 2018 Environment Outlook, tracks the development

treatment, solid waste management, and the provision of housing

of key provincial issues reported on in 2013 and, in turn, looks to the

to communities continues – we hope to see more of this in the

immediate future to anticipate threats to the valuable ecosystem

coming years. Our understanding of the dynamics of the North West

services provided by the natural environment.

also improves all the time, which allows us to use this Environment

The past Environmental Outlook Reports have highlighted
issues of concern around the Legacy of Mining, Poverty & the Wealth

Outlook Report to guide responses from both the public and private
spheres.

Gap, Water Scarcity, and Air Pollution. The 2013 Outlook Report

Decision-makers in the North West Province have been entrusted

described how the mining sector failed to respond adequately to

with abundant natural wealth. I sincerely hope that this report finds

socio-economic issues, and continued to place pressures on water,

resonance with all role-players, so that we can contribute to the

soils and air. Furthermore, issues related to the supply of food, energy

protection and sustainable utilisation of our resources.

and water combine to drive ever-increasing exploitation of natural
resources for both subsistence and commercial use. In addition, we
have to be conscious of the added pressures that will be created by
anthropogenic climate change. The 2018 Outlook Report reiterates
these concerns, further defining the negative trends and growing
vulnerabilities in these areas, with issues around land and water
identified as tipping points for the province.
Despite the trends that have been highlighted, the Province is
working hard at combatting the degradation of the environment.
We are making strides in securing increasing amounts of land for

Ms. Kenetswe Mosenogi
MEC: Department of Economic Development,
Environment, Conservation and Tourism
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IX

The National Development Plan, National Framework for

reliant on healthy, functioning ecosystems – this is in line with what

Sustainable Development and National Strategy for Sustainable

has been outlined in the various national plans. Priorities through

Development set the scene for continued but sustainable growth for

which to achieve environmental sustainability in North West include:

the country as a whole. In response to these plans, each province is

effective land-use policies, protection of biodiversity, the protection

responsible for developing their own strategies in addressing local

of the freshwater eco-systems and aquatic Critical Biodiversity

challenges.

Areas, effective waste management (including the realisation

Using the strategic framework provided by the National

of the value of the waste as a resource), reduction in carbon

Development Plan as point of departure, the North West Provincial

emissions, responding effectively to climate change (mitigation

Government, through the Planning Commission of the Office of the

and adaptation), identification and protection of Resource Critical

Premier, formulated the Provincial Development Plan 2030 for the

Areas, sustaining ecosystems and using natural resources effectively,

North West province. The North West Provincial Development Plan

building sustainable communities, climate change preparedness and

2030 sets out eight broad principal priority areas, under which targets

managing a just transition to an environmentally sustainable, low-

are set to address the challenges experienced in the province. The

carbon economy. This all translates into the great need to work and

developmental priorities are: economy and employment, economic

live differently, and form an economy around these forms of business

infrastructure, an integrated and inclusive rural economy, human

‘unusual’.

settlement and spatial transformation, improving education,

This Environment Outlook Report provides a mechanism to

training and innovation, improving health, building a capable and

reflect on the drivers and pressures causing environmental change,

developmental state, and fighting corruption.

the current state of environment, as well as the resultant impacts and

Despite the natural environment not featuring directly in the list

responses to address these, with the aim of achieving environmental

of developmental priorities, the North West Province recognises that

sustainability in the North West Province. The outcomes of this

in order to achieve a strong, growing, sustainable economy, it must

report guides the development and implementation of the Provincial

take care of the natural environment that it depends on. In fact, part

Development Plan and its principles, as well as many other planning

of the execution of the Provincial Development Plan places a strong

documents.

focus on developing society and planning for a sustainable future

Mr. Lufuno Tshikovhi
HOD: Department of Economic Development,
Environment, Conservation and Tourism
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CHAPTER 1

INTRODUCTION

Sunset in the North West Province - Photo: John Power

National and provincial ‘environment outlook’ reporting is a legal requirement in terms of the
National Environmental Management Laws Second Amendment Act, 2013 (Act 30 of 2013),
which came into effect from December 2014. As a result, the National Minister and Provincial
MECs must prepare and publish Environment Outlook Reports every 4 years, for their
respective spatial boundaries.
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An Environment Outlook report, or State of the Environment

reporting lies in the degree to which that assessment can be used for

‘STATE’ refers to the actual condition of the environment resulting

(SoE) report as they are often referred to, can be described as a report

adaptive environmental management, to address anticipated future

from the drivers and pressures. It is a ‘snap-shot’, or description of the

card which reflects periodically (every 4 years) on the condition or

environmental conditions and pressures.

current condition of the natural environment, based on the reporting

quality of the natural environment. It provides information on how we
condition has changed over time. This provides important information

timeframe set for that particular SoE report.
‘IMPACTS’ are the consequences of the good or bad state of

1.1 REPORTING METHODOLOGY

elements of the environment, specifically on humans, the economy,

for decision making and the development of relevant management
interventions, to ensure that we develop in a sustainable manner for
present and future generations.
This SoE report focuses on the environmental condition and

ecosystems, as well as other environmental systems. Impacts are
1.1.1

DPSIR FRAMEWORK

also the result of human activities.

This report will be based on the DPSIR framework that is applied
in South Africa and is internationally accepted:

‘RESPONSE’ means societal and governance (including nonprofit entities, government and state-owned entities) actions taken

associated trends in the North West Province, from 2013 (when the

‘DRIVERS’ are the primary agents driving change in the

previous SoE was published) to 2018. These trends are reported

environment, such as the underlying socio-economic and political

on using the Drivers-Pressures-State-Impact-Responses (DPSIR)

conditions – these are often the macro issues at play in the country

Each of these aspects are strongly inter-connected. Drivers

framework that is typically used internationally for SoE reporting. The

and the province, and sometimes even globally. They influence,

influence the types of pressures experienced in the province. The

topics of air quality, biodiversity, human settlements, land, waste and

amongst others, where, how and what type of natural resources are

activities associated with drivers and pressures have impacts on the

water are covered under separate, thematic chapters, and expands

consumed through policy imperatives, economic conditions and

natural environment, and result in a particular ‘state’ or condition of

and updates the North West environmental reporting for publications

incentives, local markets and industries.

the environment, whilst the responses are the decisions taken by

collectively or individually to ease or prevent negative environmental
impacts, correct damage or conserve natural resources.

dated 1995 (when the first report was published), 2002, 2008 and

‘PRESSURES’ relate to human activities and processes that act

society to govern or manage society and its activities, and resulting

2013. This report reflects the fifth round of review and update on the

on the environment, and directly cause environmental change and

outcomes. These responses are very often drivers of change, and it is

North West SoE assessment.

pressure on resources and ecosystems. For example, pressures may

hoped that through good monitoring and reporting (like that of the

This study assists the North West Provincial Government in

include particular agricultural or mining practices, which directly

SoE reporting), better understanding can lead to effective responses

directing its interventions to focus on the most critical areas or

result in resource consumption and the production of waste. Even

that yield a healthy, functioning natural environment for the benefit

issues. It gives direction to approaches that are likely to give the

the way in which waste products are handled and treated may be

of society.

biggest return on improving the state of the natural environment,

considered as a pressure.

The SoE Outlook report is presented in the following structure,

for the benefit of society and nature. It plays an important role in

in line with the DPSIR framework, and to ensure that a wide range of

increasing awareness, and understanding of environmental trends

topics related to environmental concerns are presented (Figure 1).

WASTE
MANAGEMENT

and conditions.
The ‘Environment Outlook’ chapter of the SoE report is the

HUMAN
SETTLEMENTS

forward-looking component of the report, providing decision-makers

WATER
RESOURCES

with knowledge supporting informed decisions on environmental
management. It is compiled as a summary of the detailed information

INTRODUCTION

DPSIR FRAMEWORK

presented in the thematic chapters, along with an understanding
of the conditions and qualities of the environment we live in. This
information and the observed trends are projected forward, to
provide an outlook on what might happen in the future if these trends
continue. As such, the ultimate value of environmental outlook

OUTLOOK

LAND

Figure 1:
State of Environment
report structure
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affect the environment, how the environment affects us, and how this

AIR QUALITY

BIODIVERSITY
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Botswana

as described above. Therefore, each thematic chapter is structured
into ‘drivers’, ‘pressures’, ‘state’, ‘impacts’ and ‘responses’ sections;
centred around a set of indicators used to describe the ‘state’.
1.1.2

INDICATORS

As part of the use of the DPSIR framework, indicators are used
to measure and monitor key environmental issues. Indicators are
measures of the state or condition of particular environmental
variables, that allow comparable measurement over time. It is
important that these are monitored regularly over time for a
trend to be established between reporting periods. This allows for
comparative reporting to take place where environmental and socioecological trends can be noted, and a better understanding achieved
with regards to environmental improvement and/or degradation.
Many reports that make use of the DPSIR Framework describe
indicators for each of the aspects of this framework – drivers,
pressures, state, impact, responses (as described above). However,
the North West Environment Outlook report has interpreted this
framework to require a strong focus on the identification of indicators
that describe the ‘state’ of the environment, as a core determinant of
what is ultimately reported on.
If strong ‘state’ indicators are identified which are relevant to the
natural environment and its condition, then it is assumed that only
relevant ‘drivers’, ‘pressures’, ‘impacts’ and ‘responses’ are reported
on. Research and understanding of the North West, in relation to
the reported state, is utilised to define the arguments presented
under drivers, pressures, impact and responses, as well as the interconnectedness of these aspects.
Environmental indicators for the 2018 North West Environment
Outlook were determined through a review of indicators from the
2013 North West SoE Report (NWREAD, 2014), 2012 South Africa
Environment Outlook (DEA, 2012), Sustainable Development Goals
(SDG) (UNDP, 2015), Government Outcome 10 (DEA, 2010), and
National Strategy for Sustainable Development (NSSD) (DEA, 2011),
as well as through consulting with relevant stakeholders.
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1.2 INTRODUCTION TO THE
NORTH WEST PROVINCE
1.2.1

Limpopo

LOCATION AND CONNECTIVITY

Zeerust

The North West Province, known as
Bokone Bophirima in the local Setswana

Morokweng

North
Province

language, lies in the north west of
South Africa. It borders Botswana in
the north (Figure 2).
The North West Province is
located strategically, allowing it to

Brits
Rustenburg
Mahikeng
Lichtenburg G a u t e n g
West
Ventersdorp

Northern
Cape

Vryburg

Klerksdorp
Potchefstroom

Taung

Free State

serve as a gateway to southern Africa.
An extensive road network of more than
1 785km, connects the major commercial
centres of the province to the rest of the country. The N4 highway,
which runs through the province, connects Walvis Bay Port in
Namibia with Maputo Port in Mozambique.

Figure 2:
Location of the North West Province (NWPG, 2017)

The main railway line from Cape Town to Zimbabwe runs through
the provincial capital of Mahikeng, linking the North West to several
southern African countries, including Angola, Zambia and Botswana
– thereby serving the Southern African Development Community
(NWPG, 2017). Its strategic positioning has been further improved

Photo: John Power

The DPSIR framework is applied to each of the thematic chapters,

with the completion of the Trans Kalahari Corridor through Botswana
and Namibia. These developments bode well for a thriving business
and tourism economy (NWPG, 2017). In addition, the provincial
government is recapitalising the Mahikeng International Airport,
which has one of the longest runways in the world. The Pilanesberg
airport (near Sun City and the well-known Pilanesberg Game Reserve),
has also been upgraded to an international airport, primarily servicing
the tourism industry (NWPG, 2017). This excellent connectivity
positions the province well for future economic development.

Population:
Capital: 		
Major cities
and towns:
		
Languages:

3 787 978
Mahikeng
Rustenburg, Mahikeng,
Lichtenburg, Potchefstroom
Klerksdorp and Vryburg
Setswana, English and Afrikaans

1.2.2

BIOPHYSICAL PROFILE

The geographical size of North West Province is 105 703,4 km2

â Derdepoort

(NWP, 2016). The economy of the province is strongly driven by

Geographic size:
105 703.4 km2
Altitude:
Ranging from 920 to
1782 metres above
mean sea level
Area: 		
8.6% of the national
area of South Africa
Average rainfall:
300 – 600 mm /annum

Botswana

natural assets, as most important economic sectors are built around
these factors (NWP, 2016). The key characters include (Figure 3):
•

â Zeerust

Altitudes ranging from 920-1782 metres above mean sea

â

level;
•

Gently undulating plains that characterise the central

â Rustenburg

Vergelee

â Morokweng

â Lichtenburg

Gauteng

â Ventersdorp

and western parts, while the eastern section is more

â

Carletonville

â Stella

mountainous and includes the scenic Magaliesberg;
•

â Brits

â Mahikeng

â

Ancient igneous rock formations dominate the north-

â

eastern and north-central areas of the province. The

Delareyville

â Ottosdal

Vryburg

â Klerksdorp

â Potchefstroom
â Parys

â Wolmaransstad

Gatsrand between Potchefstroom and Carletonville, is
Northern Cape

â Taung

the world; and

Free State

Figure 3:
Topography and major
watercourses

â Christiana

A geology that is rich in mining resources such as platinum,
gold, uranium, iron, chrome, manganese and diamonds.

1.2.3

Pied kingfisher Moretele river Borakalalo - Photo: John Power

•

â Bloemhof

ADMINISTRATIVE STRUCTURE

The North West Province was established post-1994, and

The district contains five local municipalities namely Greater Taung

includes parts of the previous Transvaal and Cape Provinces, as well

Local Municipality, Kagisano-Molopo Local Municipality, Lekwa-

as most of the former Bantustan (or homelands) of Bophuthatswana

Teemane Local Municipality, Mamusa Local Municipality, and Naledi

and various traditional authority areas. The North West Province

Local Municipality.

is composed of four district municipalities (Dr Ruth Segomotsi

Ngaka Modiri Molema District Municipality shares an international

Mompati, Ngaka Modiri Molema, Dr Kenneth Kaunda and Bojanala

border with Botswana. The district has a geographical extent of

Platinum), with eighteen local municipalities contained within these

28 206 km2 with a population of 889 108 people (NMM DM, 2015;

district municipalities (Figure 4).

Stats SA, 2016). The district consists mainly of rural and agricultural

The Dr Ruth Segomotsi Mompati District Municipality, in the

areas, interspersed with a few small cities and towns, such as

west, is the largest of the four district municipalities (approximately

Lichtenburg and Zeerust, as well as the provincial capital city,

but has a relatively small population (459 357 people)

Mahikeng. The major economic drivers in this district are community

(DRSM, 2017). The municipality is rural in nature, and whilst the

services (44,2%) and agriculture (12,9%). The five local municipalities

district does have certain mineral resources, the mining sector

in the district are Ditsobotla Local Municipality, Mahikeng Local

contributes minimally to the district’s Gross Domestic Product (GDP).

Municipality, Ramotshere Moiloa Local Municipality, Ratlou Local

The major economic drivers are community services and agriculture.

Municipality and Tswaing Local Municipality.

43 912

km2),
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considered to be one of the most ancient landscapes in

4

The

smallest

of

the

four

district

municipalities

is

Dr Kenneth Kaunda District Municipality. However, whilst it
measures 14 790 km2 in geographical extent, it has a population of

±

Figure 4:
The District and Local Municipalities of the North
West Province

742 821 people (Stats SA, 2016). It consists of three local
municipalities namely City of Matlosana Local Municipality, JB

Limpopo

Botswana

Marks Local Municipality and Maquassi Hills Local Municipality.
JB Marks Municipality was established after the August 2016

Ramotshere Moiloa

local government elections through the merging of Tlokwe and

Moses Kotane
Moretele
Madibeng

Bojanala Platinum

Ventersdorp Local Municipalities. The district is strategically located

Rustenburg
Kgetlengrivier

next to the Free State and Gauteng Provinces. Dr Kenneth Kaunda
Mahikeng

District has a diversified economy with mining (19,6%), trade (17,3%),
finance (16,2%), government (13,8%), as well as transport and

Ratlou

Kagisano/Molopo

Ngaka Modiri Molema

communications (9,1%) all playing a role (DKK DM, 2017).

Ditsobotla

Gauteng
JB Marks

Tswaing

Dr Ruth Segomotsi Mompati

The Bojanala Platinum District Municipality is the most easterly
district within the North West Province, measuring 18 421 km2.

City of Matlosana Dr

Naledi

Kenneth Kaunda

It is the most populous district, with a population of 1 657 148
people. It consists of five local municipalities namely Kgetlengrivier

Mamusa

Maquassi Hills

Local Municipality, Madibeng Local Municipality, Moretele Local
Northern Cape

Municipality, Moses Kotane Local Municipality and Rustenburg

Greater Taung
Lekwa-Teemane

Local Municipality. As can be deduced from the name of the district,

Free State

minerals and mining plays a dominant role in the district and its

South African Provinces

economy. It is host to the Bushveld Igneous Complex, which is
considered to be the richest platinum deposit in the world.

1.2.4
1.2.4.1

POPULTION
POPULATION SIZE

The North West has a relatively small
population – the third smallest
provincial

population.

Statistics

South Africa (Stats SA) reports that
the North West provincial is home

25

50

100

150

200
Kilometers

District Municipalities 2016
Local Municipalities 2016

The population of the North West is unevenly distributed, with the
Figure 5:
Population share of
North West Province
(as a percentage of the
national share), 2017
(Stats SA, 2017b; North
West Province, 2016)

core economic nodes (cities and towns) housing the majority of the
province’s population. Despite covering the largest area of the North
West (42%), Dr Ruth Segomotsi Mompati District Municipality houses
the smallest share of the population (12%) (see Figure 54 in the
Human Settlements Chapter). This uneven population distribution,
suggests that the major economic activities that attract populations,

to 3 748 435 people (Stats SA,

such as mining, are located in specific areas such as the Rustenburg

2017a), or 7% of the South African

area in the Bojanala Platinum District Municipality.

population (Stats SA, 2017b; NWP,
2016) (Figure 5).

5

0

The relatively small population results in a low population density
(number of people per km2). The province is consequently largely

characterised as rural, similar to the Free State and Northern Cape.

group 5–9. However, the pyramid

These rural areas usually exhibit concentrated economies centred

narrows for the age groups 10–

around agriculture, and do not offer a diverse range of economic

14 and 15–19, and even 20-24

opportunities and lifestyle choices for residents. As such, much of

(Stats SA, 2017b). Although the

the region’s population resides in economic nodes such as urban and

reason for this is not clear from

mining areas, where economic opportunities are greater, and better

the available information, this

basic services are available.

may be because of migration

The population of the North West has historically grown steadily,

for schooling, and in later ages,

and is forecast to continue at a similar rate. From 2016 to 2017, the

for tertiary education and job

growth rate was 1.72%, reaching a total population of approximately

opportunities.

3,8 million in 2017. This is roughly in line with the national growth rate

With regards to the split

(1.6%) (Stats SA, 2017b). The population growth is largely attributed

in genders, other than a larger

to a positive inflow of migrants seeking employment in the province’s

proportion

mining sector.

population being female, there

The North West’s positive population growth is forecasted to
continue in the near future, owing largely to a growing economy (a

of

the

elderly
Figure 6: Population pyramid for the North West Province, 2018 (Stats SA, 2017b)

are no clear differences by
gender.

general characteristic of a developing country), an increase in the
been the primary attractor), and a further rise of the middle-class.
This trend is indicative of the general trend observed for developing
countries within the global macro-economic context. In this regard,
we can expect a growing population to place greater strain on the
region’s housing demands and natural resources, such as water.
1.2.4.2

POPULATION AGE AND GENDER PROFILE

The majority (64%) of the population is below 35 years of age

1.2.5

MIGRATION

A common trend observed in South Africa is a substantial out-flow of migrants from poor regions of the country to large economic nodes,
400 000
such as Gauteng. While this is certainly evident in the North West, historical and projected trends indicate
that the province also experiences
000
a much larger in-flow of migrants. This is due to job seekers entering the province, attracted by its large300
productive
mining industry, especially
400 000

200of
000people, which largely explains its
during commodity booms. As a result of this trend, the North West Province experiences a net in-flow
300 000
growing population rate (which, notably aforementioned, is higher than that of the
national average). However,
it should also be noted that in
100 000
200 000are moving out of towns and cities in the province, back
more recent times due to the downturn in the economy and lack of jobs that people
0
000
to rural areas. Figure 7 depicts historical and projected migration streams in the 100
province.
0

which is similar to most population trends in the country, signifying

future. However, this youth cohort is also significantly vulnerable
to changes in economic conditions, especially considering that the
mining industry is a major employer. Subsequently, this workingage population will need to be absorbed into the labour force, with

400 000

Figure 7:
Estimated migration
streams in the North
West Province (StatsSA,
2017)

-300 000

200 000
100 000
0

-100 000

problems if youth employment is low (Figure 6).

-200 000

2006-2011

2006-2011

2011-2016

2011-2016

2016-2021

-300 000

-200 000

300 000

the generation of various opportunities to mitigate potential social
Furthermore, the population has a high proportion for the age

-200 000
2006-2011

-100 000

that the local economy can rely on a relatively youthful working-age
population – a demographic dividend – to generate revenues in the

-100 000

2011-2016

INTRODUCTION

diversity of the economy (although the mining sector has traditionally

Out-migrants

In-migrants

Net migration

Linear (Net mig

Out-migrants

In-migrants

Net migration

Linear (Net migration)

2016-2021

-300 000
Out-migrants

In-migrants

Net migration

Linear (Net migration)
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1.2.6

DEVELOPMENT INDICATORS

The provincial development indicators, which have been summarised in Table 1, indicate that the province is
more or less in line with national figures. In relation to the national Human Development Index (HDI) average of
0.64%, the North West scores 0.6%, and it is the second lowest scoring province in the country 1 (NWDC, 2017).
Generally, HDI scores are higher in urban areas, due to improved services and socio-economic opportunities,
as well as access to these opportunities (such as education and health care). Due to the fact that the North West
is characterised by large tracts of rural areas with a high record of poverty, it is unsurprising that the province
scores poorly on the HDI index. The province’s low HDI score is also indicative of the concentrated structure of its
economy, which offers comparatively fewer socio-economic opportunities for those not involved in the region’s
dominant activity, namely mining.
The Provincial Gini Coefficient 2, a measure of inequality, is similar to all other provinces (being relatively
high), which implies that the province is burdened with a highly unequal society. These calculations are based on

Table 1:
Key
development
indicators for
the North West
Province, 2016
(NWDC, 2017)

income data. However, the implications of inequality are diverse and interlinked, and may relate to social cohesion
and political stability.

Human Development Index

SOUTH AFRICA

0.6%

0.64%

Gini Coefficient

0.61%

0.63%

Share below the upper poverty line (StatsSA defined)

52.8%

53%

Poverty gap rate (from upper poverty line)

28.9%

29.4%

1.2.7

Gemsbok on plains at Khamab - Photo: John Power

DEVELOPMENT INDICATOR							NORTH WEST

INCOME AND EXPENDITURE

The North West has the second lowest per capita income in the country, just
ahead of Limpopo (Table 2). This means that the population of the province has, on
average, lower annual per capita and household income than the national average,

Table 2:
Income and expenditure indicators for the
North West Province, 2016 (NWDC, 2017)

with its people also have very little economic buying power relative to the rest of
the country.

INCOME AND EXPENDITURE INDICATOR						NORTH WEST
Annual per capita income (Rands, current prices)
Annual per household income (Rands, current prices)
Index of buying power (percentage of country’s spending power located in North West)

7

SOUTH AFRICA

45 750

50 702

153 359

180 429

0.06

1

1

The Human Development Index (HDI) is a measure of the relative level of socio-economic
development – that is, people’s ability to live a long and healthy life, to communicate, to participate in
their communities and to have sufficient means to be able to afford a decent living. The higher the HDI
score, the greater the level of socio-economic development.
2 The Gini Coefficient is a measure of statistical dispersion of a country’s income or wealth distribution,

and is intended as a measurement of inequality. A Gini Coefficient of 1 denotes complete inequality,
while a value of 0 expresses perfect equality.

1.3 ECONOMY
1.3.1

ECONOMIC STRUCTURE

The North West economy is characterised by tertiary industry
activities, a significant mining industry (the highest relative share of
any province) and a small, albeit important, agricultural and tourism
sector (Figure 8). In comparison to the national breakdown, the North

Figure 8:
Economic
activities of
North West
Province, by
GDP percentage
(Stats SA,
2018a)

Electricity, gas and water
2%
Construction
3%
Manufacturing
6%

secondary and tertiary sectors.
Mining and quarrying
29%

lacks significant manufacturing (which usually stands as a significant

Finance, real estate and
business services
15%

Tertiary Sector
58%

West is characterised by a relatively larger primary sector, and smaller
The province is not considered to be economically diverse, and

Agriculture, forestry and fishing
2%

General government
services
15%
Trade, catering and
accommodation
13%

Personal services
9%
Transport, storage and communication
6%

value-adding activity, and opportunity for job creation). Therefore, the
province offers a comparatively small contribution to national GDP
(Stats SA, 2018a). The North West contributed R1,8 billion in 2016,
representing 7% of national GDP. While this is comparatively low, it is
commensurate with the province’s share of national population (7%).
The breakdown of economic activities in Figure 9, suggests that
the North West economy is characterised by a lack of economic
diversity. As historical trends illustrate, the mining industry has
contributed an overwhelming majority proportion of the province’s
accounted for 29% of provincial GDP per region (GDP-R) in 2016,
nearly double that of the next largest contributor, ‘finance, real estate
and business services’ (15%) (Stats SA, 2018a). Notably, agriculture
and manufacturing have remained low, whilst tertiary sector activities
have increased gradually, driven by a declining mining industry.
The province’s significant mining sector is due to the province’s
abundant mineral resources (particularly platinum), which provides

Figure 9:
GDP-R growth
by economic
activity in the
North West
Province,
constant 2010
prices (Stats SA,
2018a)

INTRODUCTION

GDP. Indeed, mining (predominantly for platinum resources)

a strong provincial comparative advantage to exploit. As such, much
of the economic focus has been placed on mining, at the expense of
developing other industries.
Agriculture plays a smaller role in the North West than in most
of the other provinces in South Africa, with the exception of Gauteng
and Limpopo. However, agriculture is still crucial for the province’s
economy in terms of employment and food security. Furthermore,
it remains important in the North West due to its spatial extent.
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

8

The northern and western parts of the province are well-known for

1.3.2

EMPLOYMENT

livestock farming, including cattle, sheep and game. The province is

The North West has relatively high levels of unemployment,

also the biggest contributor to the poultry industry in South Africa.

with only 39,4% of the working-age population employed in 2017,

The eastern and southern parts produce a wide variety of crops

compared to a national average of 43,1% (Stats SA, 2018b), bearing

including maize (corn), sunflower, tobacco, cotton, and citrus fruits.

in mind that the national average is already unacceptably low. In line

There are also specialist niche crops grown such as cut-flowers

with national trends, unemployment in the North West is expected

(roses), as well as various vegetables such as mushrooms, cabbage,

to rise over the medium- to long-run. Since the youth (under 35

carrots, etc. (NWPG, 2017).

years of age) constitutes the majority of the province’s population,

The concentrated economy holds environmental and economy
implications. From an environmental perspective, the province’s large

as estimated in Section 1.2.4.2, it is likely that unemployment will
impact the youth most severely.

Table 3:
Breakdown of employment sectors, 2017 (Stats SA, 2018b)

SECTOR		

NORTH WEST

SOUTH AFRICA

Primary

18%

8%

Agriculture

4.8%

5.3%

12.8%

2.5%

Secondary

18%

21%

mining industry has had an adverse effect on the natural landscape

Table 3 presents the contributions to employment of each

and its systems. From an economic perspective, the North West’s

economic sector, as well as the economic activities that comprise

concentrated economy contains significant economic risk. While the

them. Notably, this structural breakdown of employment

mining sector has contributed substantially to provincial GDP-R, its

contributions mirrors the sectoral breakdown of GDP contributions

Manufacturing

8.5%

11.1%

fortunes inherently track commodity prices. This entails financial risk,

discussed previously in Section 1.3. As such, this reiterates

Construction

9.0%

8.6%

since commodity markets continually go through cyclical processes

the observation that the North West’s economy is structurally

that tend to extremes. Further risk inherent to the mining industry is

unbalanced.

Utilities

0.5%

0.9%

contained in the finite nature of the natural resources it mines. This

Tertiary

64%

72%

caps the mining industry’s growth trajectory, and suggests a limited

Trade

20.6%

20.0%

3.6%

6.2%

Finance

11.1%

14.7%

in economic contributions from the mining industry is due to the

Community and

21.9%

22.8%

observation that some of the region’s mines are approaching the end

social services
7.2%

7.9%

timeframe in which to exploit its mineral resources.

Mining

Transport

The expected rise in economic diversity in the North West can
be explained from two perspectives. Firstly, the expected decline

of their operational lifespans. Coupled with the fact that the mineral

Private households

resources which they extract are depleting, this makes mining
less profitable in the medium-to-long run. As such, the region’s
comparative advantage in mining diminishes. Secondly, the expected
The primary sector’s comparatively large contribution to

The province’s positive employment growth is in line with

theory that describes a strong correlation between economic

provincial employment is determined by the significant mining

national trends, although still unacceptably low. A productive

development and a transition from primary to tertiary economic

industry (13%). Indeed, the North West is the only province where

economy intrinsically denotes demand for labour, and the observed

activities. In other words, as the North West and South Africa develop

mining is the largest employment sector. Conversely, manufacturing

growth in employment in the North West is likely as a result of growth

their economies – in line with global macro-economic trends – it is

in the region has a relatively smaller impact (9%) on employment.

in the province’s industries. In this light, and drawing on observations

expected that their relative structural compositions will transition

Notably, these observations mirror those described in the economic

made in this chapter, the region’s historical growth in employment

towards tertiary sector activities.

structure section.

has been driven by the dominant GDP contributions of the mining

rise in tertiary sector activities is explained by research in economic

industry, whilst projected employment growth can be expected to

9

be driven by the province’s rising tertiary sector activities, that will
characterise an increasingly diverse economy.
Furthermore, positive employment growth is correlated with
population size and growth rates, including associated dynamics such
as the population age and gender distribution, and even migration
trends. As such, the positive population growth rates experienced in
the province, will likely drive increasing employment growth rates in
the province.
The increasing diversification of the provincial economy,
suggests that growing unemployment may be explained by a rising
cohort of laid-off mining employees following the expected decline
of the mining industry. Whilst tertiary sector activities are expected
to grow significantly, and therefore drive growth in employment,
it is likely that these activities may be comparatively less labourabsorptive than mining, and therefore unable to commensurately

1.4 CULTURAL HERITAGE

1.5 SUSTAINABLE DEVELOPMENT

The North West Province has a diverse natural and cultural

The North West supports the expression of sustainability as

landscape with a variety of heritage resources that are representative

a ‘nested’ model (as described in the NSSD) (DEA, 2011). This

of the rich cultural diversity, as well as the remarkable history of South

approach is utilised as a theoretical basis for the Environment

Africa. The most important physical resources are located within the

Outlook, primarily due to the fact that it recognizes and expresses

North West’s internationally recognised United Nations Educational,

the dependencies that exist between society, the economy and the

Scientific and Cultural Organization (UNESCO) sites, namely the

natural environment. It implies that any deterioration of one aspect,

Vredefort Dome and the Fossil Homonid Sites World Heritage sites,

will result in a concurrent deterioration in the others.

and two Biosphere Reserves - the Magaliesberg Biosphere and the
Marico Biosphere. In these areas are found the Taung Skull Fossil
Site, many rock art sites and other heritage artefacts that serve as
a record of hominid and human occupation of the region since the
earlier Stone Age.

employ as many workers as those laid off from the mining industry.

The strongest trends that have been experienced
over the past two decades, with regards to
socio-ecological aspects, have been related to
Millennium Development Goals and Sustainable
Development Goals.

More recent history, relating to both colonial and liberation
Photo: Rustenburg BRT project team

struggle history, is also represented in the North West. Mahikeng,
for example, saw much action during the South African Wars, whilst
recently, the site of former President Jacob Zuma’s apartheid-era

On 25 September 2015, at the Sustainable
Development Summit, the UN Member States
adopted the 2030 Agenda for Sustainable
Development. This includes 17 Sustainable
Development Goals, with an associated 169
targets, to end poverty, fight inequality and
injustice, and tackle climate change by 2030.

arrest and the reburial site of JB Marks, have been officially recognised.
The long settlement history in the province further implies an
intangible ‘living’ heritage embodied in cultural tradition, oral history,

The NSSD and its conceptualisation of sustainable development,

skills and techniques, as well as indigenous knowledge systems,

are the local expression of the on-going international negotiations,

associated with the diverse cultural groups that call the North West

following the 1992 World Summit on Sustainable Development. The

Province home.

local response included a political declaration, the Johannesburg
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018
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The Millennium Development Goals were
pursued up until the year 2015. Thereafter,
the delegates at the ‘Rio+20’ United Nations
Conference on Environment and Development in
2011 undertook to define a new set of objectives
and goals termed Sustainable Development
Goals.
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Plan of Implementation 3 and the National Framework for Sustainable Development in 2008 (DEAT, 2008), which gave rise to the NSSD1 in
2011 (DEA 2011), and numerous subsequent documents.
South Africa has made a commitment to the Millennium Development Goals (MDG) and the SDGs which have had significant ripple effects
towards addressing poverty, reducing inequality and establishing more sustainable, low-carbon forms of development. The United Nations
2018 ‘Sustainable Development Goals Report’ describes how progress to date has not been progressive enough to meet the 2030 Agenda
targets. Poverty and hunger remain persistent; inequality and low levels of education standards, particularly in developing countries, remain
a concern; health care and access to basic services, such as clean, well-managed water and clean energy, remain a problem in developing
countries; joblessness, particularly amongst women and the youth, is a consistent challenge; climate change and the associated impacts
continue to advance; amongst many others (United Nations, 2018).

1.6 CLIMATE CHANGE
In the context of social-ecological environmental reporting, the
term ‘climate change’ refers to a progressive shift in global climatic
patterns, that is directly attributed to anthropogenic activities since
the industrial revolution of the last century. Human activities have
resulted in a rapid escalation of greenhouse gas (GHG) emissions
that increase the amount of incoming solar radiation getting trapped
within the earth’s atmosphere. This warming effect, known as global
warming, results in changes to the movement of air and water masses,
intensification of atmospheric phenomena, higher air temperatures
and changes to seasonal precipitation patterns.
Global warming will manifest as continued changes to the global
climate over the foreseeable future. Projections of future climate
are based on global climate simulations known as Global Circulation
Models, and these projections are downscaled through various
techniques for regional and local forecasts. Some uncertainty is
present in the outputs from these Global Circulation Models, due to
differences in approach, assumptions and modelling focus. However,
by using an assembly of modelled outputs, one can gain a sense of

Due to these shortcomings, the United Nations calls for “immediate and accelerated action by countries and stakeholders at all levels”
(United Nations, 2018, p. 4). When facing the multiplicity of challenges which are described in the Sustainable Development Goals report,
it is recommended that the leaders of countries start by establishing robust water and sanitation infrastructure, ensuring access to clean
and affordable energy, building safe and ecologically friendly cities, protecting ecosystems, and instituting sustainable consumption and
production patterns.
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3 This being the action plan for the Johannesburg Declaration on Sustainable Development agreed to at the 2002 World Summit on Sustainable Development – see www.un.org

Sunset over the Molatedi dam - Photo: John Power

the general direction and scale of change.

The outputs of one such assembly compiled by the South
African Weather Services (WeatherSA, 2017), for example,
indicate that under a mid-range emissions scenario (RCP4.5
4)

the North West Province will experience an annual mean

temperature increase over the medium and long term of 1.53ºC (Figure 10). By mid-century (2036-2065) the most intense
warming will take place in Autumn (March-May) and for the
latter parts of the century (2066-2095) this will shift to Spring
(September-November). The increased temperature indices will
intensify under less constrained emissions scenarios, with up to
5.5 ºC possible under the RCP8.5 pathway.

Figure 10: Annual mean near-surface (2m)
temperature (°C) change from the median projected
for 2036-2065 (left) and 2066-2095 (right), relative to
present (1976-2005), under conditions of the RCP 4.5
pathway (WeatherSA, 2017)
In terms of precipitation, projections indicate that the
province will experience an annual rainfall increase in the west
(up to 30mm per year by late century) but decrease to the east
(up to 50mm less per year by late century), as summer rainfalls
intensify but spring rains decrease (Figure 11). The intensification
of climatic events will possibly lead to such intensification of
summer rains, that the annual total under the RCP8.5 emissions

INTRODUCTION

scenario could increase, despite drying trends in other seasons.
By implication, this could result in short-term flooding and soil
erosion.
Figure 11:
Annual total rainfall (mm per year) change from the
median projected for 2036-2065 (left) and 20662095 (right), relative to present (1976-2005), under
conditions of the RCP 4.5 pathway (WeatherSA, 2017)

4 The designation ‘RCP’ refers to ‘Representative Concentration Pathways’ which define the target radiative forcing at the year 2100, at 4,5 Watts per square metre (W m-2) for RCP4.5 and 8,5 W m-2 for RCP8.5. The RCP8.5 scenario can be seen as the ‘worst case’ scenario with little to no global mitigation of GHG

emissions, and the RCP 4.5 scenario as a ‘positive outlook’ scenario with good global co-ordination of mitigation efforts.
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A changing climate will have implications for the agriculture and
Table 4: 2018 North West Provincial Environment Outlook chapter structure

tourism sectors, as water availability, carbon dioxide ‘fertilisation’ and
higher temperatures drive desertification or spread of savannah into
the grassland areas, drought and a reduced availability of water for
irrigation, or increased heat-related discomfort levels for residents
and visitors alike.
Furthermore, climate change will have a structural impact on
the global economy, by decreasing demand for carbon intensive
industrial products and activities, and driving the development of
renewable energy production. North West Province is known as a
mining province, and given its economic dependency on mining

INTRODUCTION
•
•
•
•
•
•
•

Reporting methodology
Introduction to the North West Province
Economy
Cultural Heritage
Sustainable development
Climate change
Report structure

Introduction to the
North West Province and
SoE reporting

and minerals processing, should be keenly aware of the impacts that
climate change could have on economic systems and demand for
mined materials.

1.7

REPORT STRUCTURE

Following this general introduction to the report and the North

THEMATIC CHAPTERS
•
•
•
•
•
•

Land, Agriculture and Heritage
Biodiversity
Water resources
Human settlements
Air quality
Waste management

The ‘themes’ for the Environment Outlook Report 2018 match the themes from the
previous reporting cycles to ensure continuity. Climate change is also addressed under
each of the themes, as this is a phenomenon which has consequences across all spheres.
Economic sectors (such as tourism and mining) and heritage resources are addressed
under land and transformation, as well as wherever relevant across the thematic chapters.
Similarly, natural resources are covered under biodiversity, but it is also referred to
wherever relevant, as the ‘natural environment’ is the main focus of this publication.

West Province, specific themed chapters will detail the current SoE
resources, namely: land, agriculture and heritage; biodiversity, water,
human settlements, air quality and waste management. As decisionmaking guidance, however, the information is used to inform an
Environment Outlook Chapter that considers identified trends and
expected future conditions, to guide options for response actions.

ENVIRONMENT OUTLOOK
•
•
•
•

The Options for Action Chapter focusses in on the recommended

Global Megatrends
Summary of Environmental Trends
Environmental projections
Potential Environmental Tipping Points for
North West Province

response actions, by contextualising the issues and concerns in
terms of the 17 SDGs.
The report is structured as per the structure outlined in Table 4,

High level discussion of the global trends which are driving change in the natural
environment Summary of all the findings of the report, including concluding statements
form all chapters to provide a snapshot of what has been presented. Based on all the
findings of the report, this section projects the trends identified for key drivers and
pressures in the Impact Mapping into the future, to estimate what might happen if a
change in policy and behaviour is not implemented. Based on the Impact Mapping, key
threats to sustainability and environmental health in the province, the tipping points to
unprecedented environmental damage are discussed.

on the right hand side.

OPTIONS FOR ACTION
•
•
•
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Environmental Implementation Plans
Refocussing Environmental Reporting
Options for Action

This short chapter highlights the importance of environmental reporting in the North
West. A discussion regarding the importance of environmental reporting, and shifts
that have taken place globally in terms of the Millennium Development Goals and the
subsequent Sustainable Development Goals. Based on the expected environmental
changes, this section presents recommendations on how government can respond to the
changing natural environment.

1.8
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CHAPTER 2

LAND, AGRICULTURE
AND HERITAGE
“Land is an essential building block of civilization, yet its contribution to our quality of life is
perceived and valued in starkly different and often incompatible ways. A minority has grown
rich from the unsustainable use and large-scale exploitation of land resources with related
conflicts intensifying in many countries. The world has reached a point where we must
reconcile these differences and rethink the way in which we plan, use, and manage the land.”
Sefudi hides view in Borakalalo National Park - Photo: John Power

(The 2017 Global Land Outlook (UNCCD, 2017)).

15
15

Photo: John Power

INTRODUCTION

2.2

DRIVERS AND PRESSURES

The state of ‘Land’ – or in other words, the physical landscape

Custodianship over land resources in North West, in terms of

Records indicate that climate change is affecting the amount

that surrounds us – is a fundamental determinant of our well-being.

spatial planning and the subsequent implementation of spatial

and frequency of rainfall in the North West. Specifically, while there is

Being able to balance the interests of the users of land in the North

plans, is the responsibility of the Office of the Premier. However, the

greater variability between regions within the province – for instance,

West is paramount, given how tightly bound the major economic

actual land use activities that represent a spatial expression of human

increased total annual mean rainfall in the centre of the province

activities are to physical space and land resources. This is given further

activities in the built environment, agriculture, mining and tourism

yet decreases towards the West – there is a clear downwards trend

importance in the context of the past inequitable land distribution

sectors, are usually carried out by private entities and shaped by the

in the number of rain days. The mean surface temperatures of the

and ownership that is so typical of South Africa, and the rich natural

influence of local government. Both planning and land use are driven

province are also changing. Records indicate a tendency for widening

and cultural heritage found throughout the country.

by the demand for goods, services, food and shelter originating from

daily variation, with universally increasing maximum temperatures

Previously, in 2008, serious concerns emerged with regards to

human settlements, with an associated demand for raw materials

(especially in autumn) and decreasing minimum temperatures

land degradation in the form of erosion and bush encroachment, as

required by economic activities. These requirements vary over time in

(especially in spring) (MacKellar, New, & Jack 2014). These changes

well as desertification (NWDACE, 2008). These were not echoed in

line with changes in the sizes and concentrations of populations, and

have implications for human activity, especially those that are closely

the 2013 North West Environment Outlook (NWEO) which identified

the changing character of economic activities, which then translate

tied to natural resources and narrow climatic envelopes such as

land transformation, especially in the more populous eastern

into physical change via the environmental footprints of activities

agriculture.

and southern parts of the province, as a major threat to sensitive

such as settlement expansion, mining and agriculture.

The concentration of human activities and settlements places

or valuable ecosystems, as well as environmental and heritage

To a large extent, the location of biophysical and heritage

heritage resources under severe pressure. Informal settlements,

resources (NWREAD, 2014). Agriculture was also identified as a sector

resources in the province determines the spatial pattern of human

in particular, are problematic as they have a regional footprint

that should play a strong custodianship role in respect to its spatially

activity. Although the province generally consists of quite uniformly

extending beyond the actual settlement, with people making use of

dominant nature.

flat and featureless plains, most of the mineral wealth is concentrated

heritage resources that are recyclable, such as stone walling, old farm

To understand the current situation with respect to the state of

in the more broken terrain in the east and north. This region also

houses, fences and tree lanes. This recycling of heritage items also

land resources and land use, as well as to understand the main drivers

receives more rainfall than the west. In response, the highest human

takes place where poor socio-economic circumstances necessitates

of transformation and change, one needs to consider aspects such

concentrations are found in the east, with sparsely distributed towns

repurposing of metal objects and other infrastructure. Furthermore,

as spatial patterns, land use planning, access to land, as well as the

and agricultural areas making up the bulk of the western region.

the same pressures result in neglect of heritage resources where they

interaction between different land uses where overlap or conflicts

Conservation areas, however, are also concentrated in the east, due

do not attract return on investment (e.g. through tourism).

occur.

to the unique ecological systems associated with the ridges and karst

LAND, AGRICULTURE AND HERITAGE

2.1

systems.
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2.3 STATE
CHANGE IN LAND COVER
2.3.1.1 CURRENT STATE

Photo: Wilma Strydom

2.3.1

Changes to the landscape, whether through human activity
or natural processes, are typically measured via remote sensing
techniques such as satellite imagery, given the spatial extent that
needs to be covered by the assessments. In the case of changes to
land cover, satellite imagery is used to classify different vegetation,
soil and man-made surfaces into a set of land cover classes
utilising computer algorithms and expert identification of land
features. Subsequent sets of classified data can then be compared
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2014 Land Cover and conservation areas in North West
Province (NWREAD 2018)
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5 Data provided by R Schaller, NW DEDECT (NWREAD, 2018)
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District Municipalities 2016
Local Municipalities 2016

2014 Land Cover Classes

(NW READ, 2018)
Cultivated
Free State
Degraded
Mining
Natural
Plantations
World Heritage Sites
Urban
Game Farms
Waterbodies
Protected Areas (DEA SAPAD)
Wetlands
Biosphere Reserves (DEA SACAD)

Note that Pilanesberg Provincial Game Reserve is, in fact, not a South African National Park. The designation ‘national’
refers to its prior status as a national park of the former quasi-independent Bantustan Bophuthatswana.

More than half the provincial land area remains in a natural
state, with 41% transformed. Cultivation (croplands) represent
around 35% of the transformation, whilst settlements constitute
4.2% of the province (Figure 13).

Degraded
Degraded
0,2%
0,2%

Natural
Natural
59,1%
59,1%

Urban
Urban
4,2%
4,2%

Figure 13:
2014 Land Cover in North West Province (NWREAD, 2018)
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Other
Other
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Plantations
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0,3%
0,3%
Waterbodies
Waterbodies
0,6%
0,6%

2.3.1.2

CHANGE IN LAND COVER

The analysis of land cover datasets available for the period
1990-2014, indicate that the province has gone from 30%
transformed in 1990 to 41% transformed in 2014. This translates
into a change of 1.21% per year (127 206 ha/yr). Most of the
change is due to cultivation agriculture (28% in 1990 vs. 35% in
2014, at a rate of change of 1% per year 6), and urban expansion
(up from 1.8% in 1990 to 4.2% in 2014, at a rate of change of 3.7%
per year). The relative scale of change is reflected in Figure 14.
It can be noted that provisional analysis suggests that the
province has potentially lost a further 53 400 ha since 2014. This

Figure 14:
Comparison
of major land
cover categories
in North West
Province, 19902014 (NWREAD,
2018)
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is based on initial findings of the 2017 National Land Cover data.
As a verification process is currently underway, the findings have
not yet been incorporated in this report, but it will be published as

LAND, AGRICULTURE AND HERITAGE

Wetlands
Wetlands
0,2%
0,2%

Cultivated
Cultivated
34,5%
34,5%

a technical report early in 2018 (R Schaller, Pers. Comm.)
6 Note that the transformation of land for cultivation is a cumulative process, whereas actual use

of current and previously transformed areas can fluctuate up or down between years – see section
2.3.3.1 for more information on actual productive land use.

NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

18

Although the rate of change is slowing down, with the highest rate observed during
the initial period from 1990-1994 (3.5%) and the lowest recorded for the period 20102014 (0.2%), this is due to a progressive decline in agricultural expansion (Figure 15).

Figure 15:
Rate of land transformation for cultivation, urbanisation and mining in North
West Province, 1990-2014 (NWREAD 2018)
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AGRICULTURAL POTENTIAL

Agriculture is a relatively minor economic sector in the North West Province,
contributing 2% of provincial GDP and 4.8% of provincial labour. It is, however, the only
sector apart from mining in which the North West holds a comparative advantage over
other provinces. Indeed, between 15% and 20% of South Africa’s maize crop is produced
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by maize and wheat farming, as well as the production of other cash crops (Figure 16).
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southern parts of the province contain the most arable land, and as such are dominated

Fisheries in 2016 (DAFF, 2016c).

! !

!

!

!

!

Vergelee

!

!

!
!

!

land capability classification instituted by the Department of Agriculture, Forestry and

!

!

region is more arid, making it more suitable for livestock and game farming. The central and
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It is estimated that only about 13 475 km2 of the province (13%) is currently
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extensive crop production (e.g. irrigated and dryland crop production), mixed farming,

Figure 16:
Land capability in the North West, 2014 (DAFF, 2016c)
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rainfall, making it a preferred area for irrigation-dependent crop production. The western
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variation in rainfall and vegetation – which allow for a variety of agricultural enterprises

as well as livestock production. The eastern region receives the greatest annual average
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With regards to grazing capacity, most of the province is
considered suitable for grazing purposes, with 70 921 km2 (68%)
very evident, is the degraded state of the former homeland areas that
has compromised the grazing potential in these areas (Figure 17).
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ha per Large Stock Unit
5

the central parts. In 2014-15, 21 881km2 was mapped as active
cultivation, with the bulk (18 211km2) represented as rainfed crops or
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pastures (DAFF, 2016c) (Figure 18).
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Figure 18:
Field crops in North
West Province –
2014/15 (DAFF, 2016c)

Extensive cultivation is present in North West, especially in
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The dominant agricultural products in the North West are
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Figure 17:
Grazing capacity in
North West Province
(DAFF, 2016b)

offering stocking rates between 5 and 10ha/Large Stock Unit. What is
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Also evident is the subsistence agriculture present in the

±

former homeland areas and patches of pivot irrigation systems
(Figure 19). All agricultural areas are valuable resources, given that
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Figure 19:
Pivot irrigation - 2014-15 (not according to scale)
(DAFF, 2016c)
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to suggest that the agricultural sector is declining. According to
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an increasing population growth rate in the province. In 2016, 167
Legend

780 households indicated involvement in agriculture vs. 214 049

# Main Towns

in 2011, a decline of 22% (Stats SA, 2016). This may also suggest
that agriculture is becoming increasingly commercialised,

!

0

50

implying a move to more capital-intensive agricultural methods or
mechanisation instead of labour.
Most ‘agricultural’ households rely on dryland farming
practices, although irrigation is also quite prevalent (Stats SA,
2016). These households also rely heavily on animal husbandry
(Figure 20). It is quite evident, therefore, that agricultural
households are beholden to climatic factors.
Since agriculture stands as an important sector in the North
West, this apparent change in its production and households
characteristics holds uncertain implications for employment, GDP
contribution and food security. Furthermore, it implies agriculture’s
impact on the environment is dynamic and constantly changing.
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Figure 20:
Number of
agricultural
households
by type of
activity (Stats
SA, 2016)
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2.3.3.1

CHANGE IN LAND USE
AGRICULTURE

What is evident in the North West, is a gradual
intensification of agricultural activities, characterised by
both an increase in production per land unit for the major
field crops, as well as a shift away from lower value crops
such as wheat and maize to high value crops such as
deciduous fruits and citrus. The shift in focus might suggest

Figure 21:
Annual
hectares
under
production
for major
field crops
(DAFF,
2017a)

that producers are redirecting their production for export as
opposed to local food consumption markets. Horticulture
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and biofuels (high value products) have been acknowledged
to show promise for expansion in the near future, and the

200 000

province already has several biofuel initiatives underway.
Evidence of the above is seen in the production
statistics for the past three decades. Hectares under
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maize, have progressively declined, whereas the area
under sunflowers has increased marginally (DAFF, 2017a)

White Maize

(Figure 21). Importantly, this observation is mirrored by

Yellow Maize

Sunflower Seed

the declining numbers of farmers in the province, as well
as the decreasing livestock numbers (Figure 22). The
other ‘major’ field crops namely sorghum, soya, wheat,
groundnuts, barley and dry beans have, for the most part,
remained stable at relatively low levels, except for soya bean
production that has increased from a low of 2050 ha in 2004
to 35 000 ha in 2017 (DAFF, 2017a).
The land cover change assessment suggests several
determinants of agriculture’s declining footprint, such as
declining industry profitability (specifically in marginal
areas) and water scarcity (drought, changing rainfall

Figure 22:
Livestock
production
in the period
2013 –
2017 (DAFF,
2016c)

patterns and increased demand for water). The result is that
farmers are reducing their land footprint, but increasing

LAND, AGRICULTURE AND HERITAGE

0

production for the two main field crops, white and yellow

the intensity of production. Furthermore, there is evidence
that this declining trend is due to land degradation (poor
agricultural potential, underutilisation, or no utilisation at
all).
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2.3.3.2

URBAN EXPANSION
2004

A rise in population and economic growth imply a commensurate
increase in urbanisation. Unfortunately, rapid urban development is
characterised by little concern for the surrounding environment. In
this regard, the expansion of urban settlements – both formal and
informal – in the North West is often at the expense of agricultural
land. Indeed, over the period 1990 – 2014, a nett area of 2 575 km2
was converted to urban land which includes 351 km2 of cultivated
agricultural land, and 2 176 km2 of natural vegetation. Not only
does urbanisation imply a paving-over of productive (or potentially
productive) agricultural land, but it also places greater pressure on
natural resources and pollutes natural systems.

2017

Figure 23:
Satellite images
(courtesy
Google Earth™)
illustrating the
change in urban
encroachment
on agricultural
land on the
periphery of
Rustenburg
between 2004
and 2017

An example of urbanisation, especially urbanisation of small
agricultural units on the periphery of existing urban areas, is shown
in Figure 23. In this example, the smallholdings south-east of
Rustenburg are being progressively lost to urban transformation.

2.3.3.3

THE IMPACT OF CLIMATE CHANGE ON AGRICULTURE

The changing climate, especially changes to precipitation patterns and overall lower water

2.3.3.3

HERITAGE RESOURCES
IMPORTANT HERITAGE RESOURCES OF THE NORTH WEST PROVINCE

availability, is having adverse impacts on the province’s agricultural sector, since both cultivated

The North West Province has a diverse natural and cultural landscape, with a variety of heritage resources

crops and livestock require large amounts of water for production. Projections for the future point

that are representative of the rich cultural diversity and the noteworthy history of South Africa. Collectively,

to deepening concerns:

all heritage resources are non-renewable and form part of South Africa’s national estate. North West Province

•
•
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2.3.4

in the west, where rainfall is expected to increase, there will be a heightened risk of short-

accordingly has an obligation to ensure the sustainable protection, management, utilization and development

term flooding and soil erosion since the region is dry; and

of all these resources.

in the east, where much of the cultivated land lies, rainfall is expected to decrease,

Natural heritage in the North West is embodied in the landscape features of the Vredefort Dome and

therefore placing greater pressure on existing water resources critical for crop cultivation

Pilanesberg volcanic complex. The Vredefort Dome/ Impact Crater is visible as a ring-shaped series of quartzite

and increasing the spread of desertification.

hills of the Witwatersrand Supergroup outside Parys. It has been recognized as a World Heritage Site on account

This carries significant implications for the agricultural sector, as desertification intensifies

of its geological and natural history and cultural significance. It is one of the largest and oldest meteor impact

and encroaches on agricultural land and water resources, critical for production, are depleted. Due

craters in the world, dated at over 2 billion years. Also, geologically prominent are the three concentric ridges

to climate change, producers now face greater uncertainty in agricultural production processes:

of the Pilanesberg alkali ring complex north of Rustenburg that date back to a volcanic eruption about 1.2

planting, cultivating and breeding times; choosing the optimal mix of required inputs (such as

billion years ago.

water and fertilisers); and predicting weather patterns. Adapting and mitigating the effects of

Cultural Heritage artefacts are found throughout the province, and are representative of all the major

climate change, and dealing with its inherent uncertainty, requires great expense of costs and

chronological period classifications (Figure 24). The North West is host to two World Heritage Sites, as inscribed

resources that agricultural producers bear, and which may reflect in higher prices for consumers.

on the list administered by UNESCO. The first is the Vredefort Dome, and the other is the Fossil Hominid

Sites that includes Sterkfontein, Swartkrans, Kromdraai and environs (also known as the Cradle of
Humankind) and the Taung Skull Fossil Site. The Fossil Hominid Sites are shared between North West,
Limpopo and Gauteng Provinces. Whereas Taung is located entirely within the province, the Gondolin
(Farm Broederstroom 481 JQ) and Haasgat (Farm Leeuwenkloof 480 JQ) sites form part of the crossborder Sterkfontein Valley landscape of the Cradle of Humankind.
Taung and the Cradle of Humankind contain archaeological traces in the form of mostly stone
tools which suggests a widespread presence for tool-producing Plio-Pleistocene hominins7 in
southern Africa during what can simply be put as the Stone Age (Figure 24).
Other sites associated with the Later Stone Age include Kruger Cave close to the Olifantsnek
Dam, and a small rock shelter, Holkrans (Buffelskloof 511 IQ), on the North West Province side of the
Vredefort Dome.
Significant rock art localities are also present in the North West Province, such as at Thaba Sione
(near Mahikeng) and Gestoptefontein/ Tlogo Pitsane. Thaba Sione contains more than 500 San rock
engravings, including very fine depictions of rhinoceroses. The Gestoptefontein-Driekuil engraving
complex near Ottosdal represented a prominent religious centre that attracted people in the past.
Many hundreds of motifs and markings were made on the outcrops of slate-like wonderstone (a form

LAND, AGRICULTURE AND HERITAGE

of pyrophyllite) (Hollmann, 2017). A number of rock art panels were removed in the 1870s and are
currently accessioned in a Vienna museum, and others more recently removed to allow for mining
operations at Driekuil. An application was submitted to the South African Heritage Resources Agency
(SAHRA) to have the largest remaining rock art site on Gestoptefontein declared a National Heritage
Site. Other Later Stone Age engravings occur on dolomitic rocks in the general area, with notable sites
at Bosworth near Klerksdorp, Manyane near Molopo River and at several localities in the Magaliesberg.
At most of the Magaliesberg sites, engravings occur near the numerous stone-walled settlements.
Throughout the historical period, most settlements experienced
a turnover of cultures representative of South African history. This
includes settlement and resettlement by contemporary groups,
colonial power struggles, the onset of mining on the Witwatersrand
and recent liberation history. Prominent personas associated with
North West Province include the writers Solomon Thekisho (Sol)

Figure 24:
Heritage periods
and some key
sites present in
the North West
Province

Plaatje and Dr. Silas Modiri Molema, as well as activists John Beaver
Marks and former President Jacob Gedleyihlekisa Zuma.
7 The term “hominin” instead of the customary term “hominid”, acknowledge that African apes,

including human ancestors, are closer to each other phylogenetically than any of them are to orangutans (Mitchell 2002a). The term hominid includes all the higher primates (chimpanzees, gorillas,
orang-utans, ancestral human types and ourselves), while hominin refers to those genera which
evolved after the split with the chimpanzees.
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Former President Zuma officially launched the Groot Marico

2.3.4.2

STATE OF HERITAGE RESOURCES

Heritage Site and Liberation Route in the North West in October 2017.

As at the time of the 2013 NWEO, the general consensus

The Site of Arrest is part of the Liberation Heritage Route of Bokone

amongst heritage practitioners and heritage societies is that the

Bophirima. Jacob Zuma was arrested at this locality in 1963, along

heritage of the province is still being degraded and neglected.

with about 50 other freedom fighters. He and his comrades were on

Contributing to the degradation is a general lack of institutional

their way to Botswana to join the armed wing of the ANC, which was

capacity, knowledge and resources, and the poor socio-economic

banned in South Africa, when they were intercepted by apartheid

conditions found in many communities.

police. Zuma received a 12-year prison sentence and served ten

The Provincial authority is in the process of upgrading several

years on Robben Island before his release in 1973.

aspects of the Taung Skull Heritage Site, including the visitor

John Beaver Marks, affectionately known as ‘Uncle JB’, was a

facilities, site infrastructure and heritage conservation measures,

political activist and trade unionist. He joined the African National

as well as a proposed new museum in the lime kiln area. A

Congress in 1928 at the age of 25, and was elected to the Central

Heritage Impact Assessment Report was compiled in 2015, and

Committee of the Communist Party in 1932 where he served as

the proposed upgrades are still underway.

Chairman in 1962. JB Marks was exiled to Russia where he died in 1
August 1972 in Moscow after suffering a heart attack. His remains

2.3.4.3

HERITAGE MANAGEMENT

were repatriated from Moscow and reburied in Ventersdorp on 22

Heritage management is a concurrent function of Local,

March 2015. A bronze statue of JB Marks was erected on the site

Provincial and National government, however, the respective roles

where his remains were reburied and the site declared an official

and responsibilities are not always clear. This is often the case in

heritage site (Figure 25).

the North West Province, where nationally recognised heritage
resources coexist with locally relevant artefacts and culture.
There are concerns about the ability of the North West

Figure 25:
JB Marks Statue
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Interesting rock formation in the hills near Pomfret - Photo: John Power

Province to adequately manage heritage resources, due to severe
capacity constraints. The present Provincial Heritage Resources
Agency office is operated by a professional manager and two
assistants, and fall under the North West Province Department of
Arts, Culture, Sports and Recreation. The Agency has no in-house
heritage specialists or archaeologists.
These problems of insufficient awareness and capacity limit
the management and maintenance of heritage sites, as well as
expansion of the knowledge base. The status of a range of heritage
management aspects in the North West Province is indicated in
Table 5.

Table 5: Status of heritage resources management

STATUS

Heritage authorisations for developments

Lack of provincial footprint and inadequate staffing on provincial and local levels, mean that authorisations are still issued by SAHRA and that
numerous developments go unauthorised. Mitigation recommendations are not followed up.

The provincial inventory of heritage resources

The provincial inventory compiled in 2005 remains the principal dataset. Its purpose was to develop a data base and information system for
immovable heritage resources (buildings, places, structures). In effect, this data is insufficient for the purposes of heritage management, and
a province-wide, all-inclusive data base must be developed per district municipality as a minimum. Such a data base must follow the blueprint
of the existing SAHRIS system to allow for seamless integration. In the absence of a proper data base heritage management will remain
inadequate and haphazard.

Effecting Section 39 of the NHRA (i.e. National Register
of heritage resources)

In 2006-2007 the first phase of developing the National Register of heritage resources was completed (funded by Parliament through
SAHRA). It comprised an inventory system for heritage objects and a database of stakeholders, including those in the North West. This data
has been handed to the provincial heritage agency but is dated and not sufficient for managing heritage on a province-wide basis.

Heritage awareness

There is a general lack of heritage awareness throughout the province. Several small localised heritage societies have increased awareness
around heritage issues. A province-wide integrated awareness programme should be instituted.

Inclusion of heritage in Integrated Development Plans
(IDPs) and Spatial Development Frameworks (SDFs)

Aspects of heritage that make it into IDPs and SDFs remain limited. In a few isolated cases, communities have realised these to be
development opportunities, and hence the inclusion in some IDPs. Only a few of the large district and local municipalities address heritage
issues.

Awareness of heritage issues in North West Parks
Board (NWPB)

Heritage resources in protected areas are afforded conservation status but in most cases park management plans still do not provide
adequately for conservation and management. Since the previous Environment Outlook report, there has been degradation of maintenance
and infrastructure in NWPB reserves, e.g. at Pilanesberg and Madikwe. Fortunately, many field guides that undertake trails for tourists do like
to take their tourists to such sites. Pilanesberg has well-marked sites on the tourist roads where visitors can learn of aspects of heritage.

Heritage institutions

The number of museums (established before 1994) has virtually remained static. The only major new project that is currently receiving
attention is the Taung Skull Heritage Site. Significant monetary investments have been made in assessments for the Taung site that have
yet to be implemented. The Royal Bafokeng Nation divides their policies and interventions into nine Key Focus Areas that include history
and heritage. The exhibits and structures at the community-based Mphebatho Cultural Museum at Moruleng Village, Saulspoort, document
and explore the history, culture and traditions of the Bakgatla-ba-Kgafela through objects, narratives and architecture. It is of note that South
African and international research projects, by various disciplines, are focussed on the palaeontological and archaeological resources of the
province, and that they make important contributions to heritage resource management.

Vredefort Dome World Heritage Site

The site has been listed as a World Heritage Site and is yet to be proclaimed. Development is hampered by lack of co-ordination within the
various provinces and government sectors. Furthermore, there is a general lack of coordination within different departments. The visitors and
interpretative centre that has been constructed is incomplete and inoperative.

Cultural Villages

Existing cultural villages struggle to survive. Most are poorly developed and managed.

Intangible heritage

Awareness of the valuable contribution of Indigenous Knowledge Systems has increased substantially, but intangible heritage requires
immediate recording as time is running out to do this adequately.

NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

LAND, AGRICULTURE AND HERITAGE

MANAGEMENT ASPECT				

26

2.4 IMPACTS
Considering the dependence of North West on natural resources,
especially agricultural land and nature-based tourism resources,
it is important that the conservation of natural resources receives
adequate attention. Land uses, especially those that permanently

regions) and agricultural land (south region). Closer proximity to

2.4.1.2

MINING AND TOURISM

mining sites implies greater risk of pollution and water contamination

The North West SDF (NWP, 2017b) highlights a growing conflict

for agricultural land. Perhaps of greater importance is the close

between the long-term prospects of nature-based tourism and

proximity to urban settlements – both formal and informal – which

the shorter term returns on investment from mining along the

threatens agricultural land by encroaching on physical area space,

platinum belt. Specific growing concerns relate to mining impacts

and presents risks such as theft.

on the attractiveness and ecological sustainability of the Pilanesberg

transform natural or agricultural areas, result in the concentration

Provincial Game Reserve. Furthermore, mines and their infrastructure

of land uses and which has various negative impacts; and, represent

are considered aesthetically incompatible with high quality nature-

long-term trade-offs between short-term and long-term benefits.

based tourism offerings, and hence the mining operations are seen to

Evidence of this is found where urban expansion compromises

erode the appeal of the Pilanesberg-Madikwe tourism corridor.
Allegations are made that mining in the area has intensified

hydrological patterns, or agricultural transformation fragments
natural systems.
In addition, the gradual loss of heritage resources is a second
over-arching concern, given the importance of heritage for human
identity forming and its potential for tourism development.

Figure 26:
The competing uses for land: mining and urban
encroaching on agricultural land, between 2004 and 2017
(images courtesy of Google Earth™)

water shortages, as the Pilanesberg Platinum mine is alleged to
divert the flow of rivers and disposing of waste water in a manner that
may be detrimental to regional water resources (FSE, 2016). It is also
believed that mining and the extraction of underground water pose a
threat to the province’s biosphere reserve areas.

LAND USE CONFLICTS
2.4.1.1 DECLINING AGRICULTURAL FOOTPRINT
2.4.1

2004

Changes in land use has implications for the condition and

EROSION AND DEGRADATION

Land degradation is caused by either overutilization,

productivity of agricultural land, and for ecological integrity in

underutilisation or misuse of land resources (such as soil, biomass

particular, as natural ecosystems and cycles are disrupted. Specifically,

and water) that has adverse impacts on ecosystem linkages and

remaining agricultural land is experiencing a shifting trend toward

functioning. Once a land area becomes degraded, it becomes difficult

more intensified agriculture (reducing the extent of land needed,

and costly to recover it, and the negative externalities are often

while maintaining or increasing yields). Whilst greater yields are often

exacerbated.

produced, intensified processes may imply that natural cycles and

Land degradation has serious social and economic implications

systems are strained, as the natural capacity of the land to produce is

for the province because it undermines the productive potential of

exceeded and greater inputs are required. Of particular importance in

land and water resources – that is, the agricultural sector’s ability

a changing climate, is the increased demand for water as agricultural
activities shift to high-value products or biofuel production.

URBAN
ENCROACHMENT

2017

to contribute to the GDP, employ labourers and enhance food
security. From a purely economic perspective, there is a significant

Furthermore, declining agricultural land suggests that there

monetary cost of land degradation, in that agricultural incomes fail to

is closer proximity between activities, and subsequently greater

account for the environmental costs, whilst the loss of soil nutrients

competition for the area’s limited resources. Figure 26 provides a

represents millions of Rands each year. Moreover, a large portion of

visual illustration of the competition between industries for land

provincial funds are spent each year combating the effects of land

space, between 2004 and 2017. Even within the relatively small

degradation, including water treatment.

sample area of this satellite image, there is close proximity between
mining sites (west and central regions), urban areas (north and east
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2.4.2

MINING
ENCROACHMENT

BUSH ENCROACHMENT

of low grain prices, in order to supplement their income. No spatial

A problem particularly prevalent in the drier, western parts of

data verified by field surveys are currently available that documents

the province, is bush encroachment due to poor management or

the extent of historical damage and current impacts caused by the

neglect. Shrub and bush encroachment adversely impacts the land

widespread alluvial diamond mining on productive land.

by reducing rangeland capacity, weakening grass and herbaceous
2.4.3

layers, and compromising soil fertility through the replacement
of the desired vegetation. A study by Symeonakis, Petroulaki &

THE CONTRIBUTION OF AGRICULTURE TO
CLIMATE CHANGE

Higginbottom (2016) mapped and monitored the vegetation cover

While agriculture production is certainly being impacted by

of the North West using remote sensing data, and found that there

climate change (see section 2.3.3.3), it is also a contributor to

has been a steady increase in the woody vegetation over the past

climate change. The World Resources Institute estimates that

25 years at the expense of other vegetation types such as grasses

agriculture worldwide is responsible for at least 13% of the total

and crops. This is confirmed by similar work by Skowno et al. (2017)

release of greenhouse gases, with about 35% of that ascribed to

as reported in the chapter on Biodiversity. In view of the projected

ruminant enteric fermentation (WRI, 2016). This is most evident in

climatic changes for the region, the potential for land degradation

livestock production – cattle emit vast amounts of methane (a strong

is likely to intensify, due to higher overall temperatures and ‘CO2

greenhouse gas), whilst the reduction of biomass to improve grazing

fertilisation’ that encourages the spread of woody vegetation at the

land compromises natural carbon-sequestration.
In these impacts, though, there lie opportunities for greenhouse

cost of grasslands.
Inappropriate management of bush encroachment can also
exacerbate the situation. For example, the application of the
nonselective broad-spectrum herbicide, Tebuthiuron (sold as

Figure 27:
Evidence of overgrazing: impact of desertification on
agricultural land (image courtesy of Google Earth™)

gas emissions mitigation – especially in the form of carbon
sequestration through livestock waste utilization for biogas
production, biochar production and reduced tillage that improves
soil carbon content. For example, by using livestock waste in biogas

Molopo or Limpopo), poses a very severe and persistent human and
environmental health risk due to its persistence in soils (NWDACERD,

digesters, an average of 1 050 kgCO2/yr (kilograms carbon dioxide

2009).

per year) per cow can be offset. This is, however, highly variable and
influenced for example by the type of cow (meat or dairy), living

AGRICULTURAL IMPACTS

2.4.2.3

ALLUVIAL DIAMOND MINING AND PROSPECTING

As in the rest of the country, the North West’s agricultural sector

North West Province has a long a history of alluvial diamond

greatly impacts, and is impacted by, land degradation. Not only is

mining. The industry has changed over time, from artisanal mining with

bush encroachment associated with underutilisation of agricultural

primitive equipment, to full-scale mechanized digging and sorting

areas a concern, but overutilisation of vegetation, water or soil will

operations, that are nowadays spread all over the diamondiferous

inevitably lead to a breakdown in the natural resilience of ecosystems.

gravel fields. Whilst the current legislation and regulations make land

For instance, overgrazing is common in many parts of the province,

rehabilitation compulsory, these activities have long-term negative

resulting in an increased risk of soil erosion that ultimately drives

impacts on the soil physical properties of productive land, resulting

desertification (Figure 27). Furthermore, more directly, agriculture’s

in the reduction or loss of the arable land capability (Pienaar, 2018).

heavy dependence on fertilisers and pesticides leads to harmful

Whilst some of the mining and prospecting rights holders are

chemicals acidifying soil quality, which later reach water systems.

specialised alluvial diamond mining companies, many farmers turn
to alluvial diamond mining during periods of drought, or as a result

conditions and the baseline waste treatment conditions.

Photo: John Power
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2.4.4

HERITAGE IMPACTS
Highveld salt pan inundated with
water at Vlaknek pan near Koster
Photo: John Power

The use of land, and land use changes, impacts on heritage
resources in the form of developmental conflicts, socio-economic
impacts and environmental effects.
2.4.4.1

DEVELOPMENT IMPACTS

Considerable degradation of both tangible and intangible
heritage resources takes place during development cycles, both
for formal and informal development. Heritage resources are often
included in the fabric of formal developments, such as on the site of
mining operations, but remain inappropriately developed or altered

2.4.2.3

ENVIRONMENTAL IMPACTS

and lose their significance. Due to prolonged development cycles

The natural processes of decay, erosion and weathering affect

also contribute to diversifying the provincial economy, by offering

and processes of land transfer, heritage resources on land parcels

most heritage resources over time, resulting in the need for some

opportunities around heritage tourism and development, as well as

can end up plundered and destroyed prior to development. In some

form of protection, restoration or management. Climate change

the development of the rural economy, as many of the prime heritage

cases, this may be intentional on the part of developers. Rapid urban

can also affect heritage resources in numerous ways, e.g. extreme

sites and potential routes lie in the peripheral and/or rural areas.

expansion and development have also resulted in the demolition of

weather, rain or drought may result in rapid weathering or even

many buildings of historical significance.

destruction of the resource. Climate change also affects the

During less formal development expansion, such as progressive
transformation of agricultural land or spread of informal settlements,
heritage artefacts may be destroyed or repurposed both knowingly
and unknowingly.
2.4.4.2

SOCIO-ECONOMIC IMPACTS

Traditional knowledge, cultural heritage and traditions are lost
when these sources of information are increasingly not passed down

livelihoods of people resulting in increased pressure on exploitable
resources such as heritage.

A study conducted among the Barolong, Baphalane, Baphiri,
Bakgatla, Batlhaping, Bakubung, Batlokwa, Bahurutshe, and Batlhako,

resources. This is especially pertinent to areas affected by increased

disaster management and community social structures result in a

fire incidence as a result of anthropocentric factors. A typical example

wide knowledge on environmental management. Traditionally, they

is bush encroachment, as a result of over-exploitation or poor veld

used the behaviours of flora and fauna (domestic and wild), as well

management, followed by the introduction of altered fire regimes

as atmospheric, astronomic and wind conditions as indicators for

due to proximity of people.

indigenous knowledge systems on which to base strategies for food
security. These should be integrated into the educational curriculum

traditions and emotional links to many natural landscape features
and places, and these sites are often negatively impacted on by

The numerous and diverse heritage resources of the province

infrastructural and mining developments.

INTELLECTUAL PROPERTY

demonstrated that their indigenous knowledge systems on natural

POTENTIAL CONTRIBUTION OF HERITAGE RESOURCES
TO LOCAL ECONOMIES

to rapid loss of cultural identity. Furthermore, people attach oral

2.4.2.5

All forms of fire may result in negative impacts on heritage

from generation to generation. In particular, urbanization leads
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and development. The development of the heritage resources can

2.4.2.4

for sustainability, and appropriate legal and policy frameworks
enacted to protect the intellectual property rights of the indigenous
knowledge holders and practitioners (Kaya & Koitsiwe, 2016).

have great potential to shape our national identity and values,

Other important fields to be addressed, are the impact of

Socio-economic environments, economic recessions, poverty

our sense of community and to contribute to poverty alleviation

colonialism on traditional institutions and communities, the role of

and unemployment, have resulted in the degradation and

through tourism, associated skills development and job creation.

traditional leaders towards fostering and promoting development

destruction of numerous resources. The plundering and theft of

Tourism development in rural settings can substantially contribute

and service delivery in the African communities in cooperation

heritage resources for the scrap metal market are also becoming

to poverty alleviation objectives, as well as other Sustainable

with and support of local government, the challenge of adapting

increasingly regular.

Development Goals. In many areas, heritage resources have huge

to the changing political and legal environment, and finding new

potential for tourism but require proper identification, management

approaches to uphold tribal cohesion.

2.5 RESPONSES
PLANNING
2.5.1.1 NORTH WEST PROVINCIAL DEVELOPMENT PLAN, 2013 &
SPATIAL DEVELOPMENT FRAMEWORK, 2017
2.5.1

Flapnecked chameleon on fence - Photo: Nicholas Tye

(2013) Environment Outlook Report. It was subsequently adopted
as the blueprint for economic transformation of the province, and
informs further development and spatial planning. From a spatial
expression, as well as a planning and transformation perspective, the
SDF (NWP, 2017b) is the most important strategic response to the
challenges inherited from the past, and the challenges posed by the
Development Plan.
The SDF reinforces the idea of there being three main corridors
running through the province, namely, the Platinum, Treasure
and Western Frontier Corridors, linked to the NEPAD Coast 2 Coast
Corridor routes. These corridors are intended to promote regional
integration by highlighting the interconnectedness of the South

CLIMATE CHANGE

African Development Community member states and the specific

assessments, local municipal spatial development frameworks,

African experiences associated with each route.

stewardship projects) settings. The Sector Plan identifies Critical

The Climate Change Vulnerability Assessment for the North West

The SDF further identifies the settlement nodes of most

Biodiversity Areas, Ecological Support Areas and Other Natural

Province (DEA & GIZ, 2015) indicates that the main vulnerabilities in

importance from an economic and spatial structuring perspective,

Areas within the province that need conservation and protection

the province lie in Agriculture and animal husbandry, rural livelihoods

as well as Rural Restructuring Zones, Resource Critical Regions and

in order to maintain a functional and natural system. In support of

and settlements, terrestrial and aquatic ecosystems, as well as

Special Intervention Areas. Spatial justice is addressed in the SDF

this, the Provincial Environmental Implementation Plan (NWREAD,

extractives (mining).

through its focus on informal settlements, former homeland areas

2015) commits the Province to adding 10 000ha of protected areas

The assessment indicates: “There is a critical need for sub-

and other areas characterised by human deprivation.

(including stewardship sites) to the provincial conservation estate

provincial climate vulnerability assessments and for future resources

every year.

to be dedicated to identifying geographic hotspots in relation to

The SDF is informed by environment-specific spatial planning
tools; particularly, Environmental Management Frameworks.

2.5.1.3

TOURISM

2.5.1.4

the specific sectors.” (DEA & GIZ, 2015, p. 98). In part, this need is
satisfied by the Adaptation Strategies Report for the North West

The Rebranding, Repositioning and Renewal policy of the North

Province (Pegasys, 2015). The Adaptation Strategies Report identifies

West Province identifies tourism, along with agriculture and culture,

adaptation responses required for the identified vulnerabilities, as

The Biodiversity Sector Plan was completed in 2015. It aims

as a key economic anchor. One of the major focus areas will be

well as for the Disaster Management sector.

to facilitate the use of biodiversity conservation planning in both

the value that tourism can generate in small towns and villages.

In response to concerns related to the manifestation of climate

specific (protected areas and management plans, Environmental

This is linked to a government level initiative aimed at economic

change in the natural resources sectors, North West Province

Management Frameworks) and diffuse (ad hoc environmental

development of such areas.

identified a number of key spatial adaptation commitments in the

2.5.1.2

BIODIVERSITY
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The North West Provincial Development Plan: Vision for 2030
was being finalised during the time of reporting of the previous
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Provincial SDF. Strategic Objective 2, to “Protect biodiversity, water

2.5.1.5

RENEWABLE ENERGY

and agricultural resources”, indicate that spatial development

For reasons that are not clear, North West province remains

strategies have to adapt to the impacts of climate change (NWP,

behind in terms of the establishment of grid-scale renewable

2017b). These considerations are:

energy projects. Despite ample solar power potential, the

•

•

Providing intact and well-functioning natural ecosystems

province is host to only one solar PV project, RustMo1 Solar Farm

resilient to the impacts of climate change relative to highly

in Rustenburg (Figure 28). This 7 Megawatt (MW)-peak plant

modified (e.g. degraded areas) or anthropogenic landscapes

commenced with energy production in 2013. However, four new

(e.g. croplands, mines and settlements);

solar PV projects have received the go-ahead under the Renewable

Consideration for ecological process issues important

Energy Independent Power Producer Procurement Programme

for climate change adaptation in spatial planning and

in 2018 and the hope is that the solar energy footprint will grow

development. Protection of “Protected and Core” nodes

rapidly.

as primary biodiversity, or environmental nodes needed to
expand and further the establishment of a Protected Areas
Network in support of the Wildlife Economy;
•

Good management of the region’s water resources, via land-

Figure 28:
RustMo1 Solar Farm (Hulisani.co.za)

care, especially the ecological infrastructure that sustains
this invaluable resource – i.e. major dolomitic eyes (springs)
in the dolomitic Malmani karst system, river and wetland
features, and the Magaliesberg Mountain Range;
•

Providing intact and well-functioning natural ecosystems
resilient to the impacts of climate change, as key to also
maintaining resilient anthropogenic landscapes;

•

Maintaining mountains, ridges and rivers, including wetland
systems, as important natural corridors essential for
ecological resilience;
Maintaining high altitude grasslands above 1 400m,
kloofs and south facing mountain slopes, areas with high
topographic diversity, wilderness areas and quartzite-rich
mountains, and ridges and koppies, as climate change
refugia where species can survive as the climatic conditions
change; and

•

Protection of intact natural habitat, especially wetlands,
floodplains and intact riparian habitat to reduce the
magnitude of flood events, as these areas play an important
role in regulating hydrological processes, such as storm
water run-off.
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Open grassland at Khamab - Photo: John Power

•

There is significant opportunity for further expansion of
solar power generation in the province, given that two of the
five national transmission power corridors focussed on the

±

Derdepoort

future needs of Independent Power Producers and the national

Botswana

Integrated Resource Plan requirements, cross the North
West Province. The location of the transmission corridors, the

Zeerust
Rustenburg

associated Vryburg Renewable Energy Development Zone, as well

Brits

Vergelee

as locations of renewable energy development application sites

Mahikeng

(EIA applications), are shown in Figure 29.

Morokweng

Lichtenburg
Ventersdorp

Figure 29:
Planned Transmission Power Corridors, renewable
energy application sites and Vryburg Renewable Energy
Development Zone
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2.5.2

Technology

Taung

CONSERVATION AREAS

Co-Generation

Bloemhof

No Technology

The North West province hosts many formally proclaimed

Solar CSP
Christiana

conservation areas, several of which are internationally recognised.

Solar PV
Renewable Energy Development
Zones (REDZ) 2015

These conservation areas offer protection to ecosystems and

Power_corridors

heritage resources, and enhance the touristic appeal of the region.
Apart from the high number of protected areas (nature reserves),
three sites of international recognition are present – a Ramsar

100

50

0

Wetland (Barberspan), two Biosphere Reserves (Magaliesberg and

100 Kilometers

#
Kimberley - REDZ5

District Municipalities 2016
Local Municipalities 2016
Main Towns
Main road

International corridor
Central corridor
Northern corridor
!

South Africa transmission

Marico) and two World Heritage Sites (Fossil Hominid Sites and the
Vredefort Dome). More information on these areas is provided in
the Biodiversity Chapter.
In 2015, the North West Provincial Legislature passed the
North West Parks Board

Act8

the North West Province under a Parks Board that is distinct from the

state-sponsored subsidies. Others, however, such as government-

North West Tourism Board.

led initiatives to increase irrigation, have enabled farmers to produce

to repeal the North West Parks

and Tourism Board Act9. The new Act separates conservation

high-value crops for export.
2.5.3

AGRICULTURE

North West Province recognises the role that agriculture plays

management from tourism promotion, thereby consolidating the

Recent years have seen immense social and economic policy

in economic value generation, employment, rural development and

establishment, management and control of protected areas in

changes intended to improve the state of farm labourers, redress

food security, and has given it a central position in the provincial

land inequalities, and encourage favourable trade. Certain policies,

Rebranding, Repositioning and Renewal policy thrust. It therefore

such as low import tariffs, have not been favourable to local farmers,

runs, or supports, a range of initiatives and programmes aimed

who become unable to compete against developed nations with

at supporting agricultural households, the economies of small

8 North West Province (2015). North West Parks Board Act 3 of 2015 (Published under GN 222 on 14

May 2015). 9 North West Province (1997). North West Parks and Tourism Board Act 3 of 1997
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towns, and the agricultural sector as a whole. This is necessitated

of grain storage (NWREAD, 2017). The AgriParks programme

The Taung College is also host to the Bokone Bophirima Wildlife

by changing circumstances, such as increased urbanisation, climate

is aimed at consolidating contributors to the agricultural

Academy, launched early in 2018. The Wildlife Academy, established

stressors and the need to diversify the provincial economy away from

value chain within four well-located agricultural hubs, and is

in partnership with the North West Parks Board, will train youth in

the minerals sector. Significant items are listed below:
•

implemented in parallel with the eight Comprehensive Rural

nature conservation and guardianship skills, and expose them to the

The Province has, via the Medium Term Strategic Framework,

Development Programme sites throughout the province.

wildlife industry.

set itself a target for 2019 of bringing to fruition 1 million

The Vryburg, Moretele & Maquassi-Hills AgriPark sites are

hectares of under-utilised land in communal areas and land

being prepared for operationalisation, with support from

reform projects into production, as well as creating 250 000

a strategic partnership with the North West Development

jobs from both underutilized land and existing production

Corporation;

areas (NWREAD, 2017);
•

•

mentioned in the 2013 Outlook Report has resulted in

by the Department of Agriculture, Land Reform and Rural

the development of a model for hatcheries, as well as Fish

Development around R7-8 million is spent annually for

grow-out for intensive and extensive production systems as

bush control to improve agricultural production. This also

a joint project between the DEDECT and Rhodes University

supports the creation of jobs within the green economy

Rural Fisheries Programme. Six dams are being targeted for

(NWREAD 2017);
•

•

The Provincial Aquaculture and Fisheries Programme

Under the auspices of the Landcare programme funded

The Crop Massification programme continued to yield

cage net farming (NWREAD 2017); and
•

Household Food Security reforms to ensure that the

inarguable outputs during the period under review. A total

vulnerable people have access to sufficient, safe and

of 12 750 hectares were planted to maize and sunflower

nutritious food. Food Gardens were established for

during 2016 totalling R43 million. This programme is on-

1817

going (NWREAD 2017);

R7.5 million. The Mazista Food Security Project in the

The North West Agricultural Fund (NWAF) was launched

Kgetleng Rivier Local municipality, was also completed

in March 2018 to provide funding to farmers in respect of

and handed over in partnership with Diageo Consulting

agricultural development, with particular emphasis on

Company to benefit 60 households (NWREAD 2017).

households

across

the

province

totalling

previously disadvantaged individuals;
•

•
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A Memorandum of Understanding towards pioneering the

The 2013 NWEO reported on the establishment of the Kgora

Donkey Value-Chain Enterprise development in Ngaka

Farmer Training Centre, aimed at ensuring that farmers who receive

Modiri Molema and Dr Ruth Segomotsi Mompati Districts,

support from the department are adequately trained to succeed

was signed with the Juzi Technology Company of the

in commercial agriculture. This facility now has an annual cohort

People’s Republic of China during 2017 (NWREAD, 2017);

of graduates, with 1 034 farmers trained in 2016, and is supported

During 2016, Springbokpan Grain Silos became operational

by centres of excellence at Taung and Potchefstroom Agricultural

and the milling plant construction is advancing.

Colleges. The first Graduation ceremony for Taung Agricultural

Further refurbishments, as well as the resuscitation and

College took place in the month of May 2016, with an output of 10

rehabilitation of Vryhof & Kraaipan Silos are underway.

graduates in line with the new Accreditation Curriculum on Irrigation

An official launch of the Springbokpan Grain Value-Chain

Agriculture, whilst the Potchefstroom College of Agriculture added

AgriPark was carried out in July 2016 to mark the readiness

another 49 graduates during 2016.

2.5.4

HERITAGE MANAGEMENT

An assessment of heritage incentives that were implemented
since the 2013 NWEO indicates that neglect of heritage resources
remains an important issue that needs to be recognized and
addressed urgently. A concerted effort is required from the heritage
sector to demonstrate the contribution that heritage can make
towards the provincial priority targets. Heritage development and
tourism is one of only a few viable alternatives to strengthen and

2.5.4.1

Hippo at Goudkop Klerksdorp - Photo: Norbert Hahn

based on mining resources.

AGRICULTURE, CULTURE AND TOURISM

Across the province, very little response to heritage matters is
evident and matters are at best dealt with on a case-by-case basis.
Only a small number of new heritage localities have been proclaimed,
or are in various stages of being proclaimed. The Kaditshwene
Cultural Landscape is the most important declared site since the
previous Outlook report, but it is still in need of a comprehensive
management plan. Several other important archaeological sites
have not yet been declared. However, in the absence of institutional
capacity to manage and maintain these sites, the practical value of
formal heritage resource designations is limited.

2016b). The under-capacitated state of the Provincial Heritage

2.5.4.2

THE LIBERATION HERITAGE ROUTE

The province has adopted Agriculture, Culture and Tourism

Resources Agency is also lamented, along with the neglected

The National Heritage Council initiated the Liberation Heritage

as critical pillars of the North West Provincial Development Plan:

responsibility of maintaining a provincial database of heritage

Route project following on the adoption of Resolution 33C/29 by

Vision for 2030, in recognition of the role that heritage can play in

resources (NWP, 2016a).

the Commission for Culture (Commission IV) of UNESCO in 2005,

unlocking the tourism and economic potential of rural areas. The

Many heritage-related activities are mooted for further

whereby liberation struggle heritage was recognised as being of

key priorities and strategies outlined in the Provincial Development

development, with the Magaliesberg Biosphere, Vredefort Dome,

universal value and significance. The Liberation Heritage Route

Plan are developed in more detail in the Provincial Tourism Sector

Taung Skull site, Marikana massacre site and Kaditshwene Iron Age

would comprise a series of sites that express the key aspects of the

Strategy and Implementation Plan, and the North-West Province

site highlighted. A call for sustained focus on the development of

South African liberation experience. Several localities, events and

Cultural Heritage Tourism Strategy. These acknowledge that “A

tourism routes also relates to heritage resources development,

prominent persons in North West, including Black concentration

key tourism sub-sector that specifically requires attention in

specifically the Battlefields Route and Liberation Heritage Route (see

camps of the Anglo-Boer war, OR Tambo Escape Route, the Zuma

product development and management is the cultural and heritage

next section). There is also a further call for the Heritage and Cultural

Capture Site at Marico and the JB Marks Memorial in Ventersdorp, are

attractions and related tourism activities. The Province is rich in

Tourism strategy to be aligned with the Provincial Tourism Sector

identified for inclusion in the Liberation Heritage Route project.

culture, heritage and historical sites. However, most sites/activities

Strategy, and a need to capitalise on the opportunities for heritage-

are neglected or undeveloped, while other require more exposure,

related events identified in the North West Provincial Tourism Events

improved maintenance, and visitor experience development.” (NWP,

Strategy and Implementation Plan.
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grow, especially in the rural economies, and diversify economies
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Air Pollution - Photo: Wilma Strydom

2.6 CONCLUSION

“Our ability to manage trade-offs at a landscape scale will ultimately decide the future of land resources –
soil, water, and biodiversity – and determine success or failure in delivering poverty reduction, food and water
security, and climate change mitigation and adaptation. Indeed, integrated land and water management is
recognized as an accelerator for achieving most of the Sustainable Development Goals.” (UNCCD, 2017).

Transformation of land in the North West remains an important
issue, given the reliance of the province, and its people, on

transformation is also emerging - this points to neglect of land, rather

the spiritual well-being of the nation, and is a powerful educational

than continued transformation as key concern.

tool that can deepen our diversity and unique attributes. However,

natural resources, this is particularly the case for agricultural land,

As a result of past decisions, there is a risk that progressive

it appears as if the field is being neglected in the province, with

internationally recognised natural features and minerals. The

expansion of urban areas and the conflicts between nature,

deep institutional capacity constraints and degradation of

protection of irreplaceable and renewable land resources, as well as

agriculture and mining, can cause irreversible land use changes that

heritage artefacts. More effort is required to promote research

optimising of agricultural areas are required as foundations for the

compromise provincial-scale opportunities for long-term sustainable

into our rich oral traditions and customs as intangible aspects of

provincial Rebranding, Repositioning and Renewal drive, and the

development. Spatial development controls for urban areas are not,

heritage, and development of heritage sites, under the auspices of

socio-economic development of the small towns, rural areas and

as yet, robust, and should be targeted for improvement. This should

the provincial development plan’s ACT pillars.

provincial economy as a whole.

also include more robust data coordination aimed at alignment

Priority responses inferred by the findings of this assessment

between different plans and policies, and avoidance of broad-brush

of land, agriculture and heritage resources are listed in Table 6 on

decision-making that can have devastating effects on local level.

the next page.

A range of governance responses suggest that investment is
being made in agricultural development, and that the conservation
estate is being expanded. A good grasp of the state of land and its
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Table 6:
Options for Action for land, agriculture and heritage

Heritage is central to nation building and reconciliation, as well as

PRIORITY RATING KEYS
Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE				

Land use conflicts
& historic
development
patterns

Undertake a Terrestrial Habitat Integrity Study

North West Department of Economic Development, Environment, Conservation and Tourism

Conduct a Land Use Conflict Identification Classification to manage
conflicting land uses appropriately and proactively

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

Determine the extent of game farms in the province

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

Implementation of the Provincial Spatial Development Framework

North West Department of Agriculture and Rural Development
North West Department of Cooperative Governance and Traditional Affairs
Office of the Premier
Municipalities

Finalise the North West Spatial Planning and Land Use Management
Bill in response to the national Spatial Planning and Land Use
Management Act, which will ensure that all forms of planning across
the province are coordinated, equitable, inclusive and efficient

North West Department of Cooperative Governance and Traditional Affairs
Office of the Premier
Department of Agriculture, Land Reform and Rural Development

Implement the Environmental Management Frameworks (Vredefort
Dome, Dr. Kenneth Kaunda and Taung)

Department of Environment, Forestry and Fisheries
North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Regular land cover and land use surveys to be undertaken (including
land cover change detection assessment), with a standardised
classification system

Department of Agriculture, Land Reform and Rural Development
Office of the Premier
North West Department of Economic Development, Environment, Conservation and Tourism

Review and update Spatial Development Frameworks

Department of Agriculture, Land Reform and Rural Development
North West Department of Cooperative Governance and Traditional Affairs
Municipalities

Land use
management

PRIORITY

ROLE PLAYERS
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IMMEDIATE:
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PRIORITY RATING KEYS
IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE					

Degradation of land resources,
including cultural and heritage
resources

Protect heritage resources

North West Department of Economic Development, Environment, Conservation and Tourism
North West Province Tourism Board
Department of Arts, Culture, Sports and Recreation

Implement the Provincial Tourism Sector Strategy and
Implementation Plan, and the North-West Province
Cultural Heritage Tourism Strategy. This strategy should
also be aligned to the national strategy.

Department of Tourism
North West Department of Economic Development, Environment, Conservation and Tourism

Management of World Heritage Sites and Biosphere
Reserves

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Arts, Culture, Sports and Recreation

Audit of prime agricultural land in the province to
conserve land for agriculture

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism

Finalise and implement Climate Smart Agriculture
Strategy

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism

Farmer support and extension services.

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism

Implementation of the Agri-Parks Programme

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism

Continue implementation of Land Care Project

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment, Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

Agriculture
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CHAPTER 3

BIODIVERSITY
Leopard emerges from the long grass in Pilanesberg Provincial Game Reserve - Photo: John Power

This chapter provides an overview of the current pressures and threats to biodiversity of the
North West Province, the state of various biodiversity indicators and the steps taken to mitigate
the decline in the biodiversity of this province.
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The North West Province contains a rich biodiversity, with as many
as 2 300 indigenous plant species and 120 mammal species having
been recorded in the province (NWREAD 2014). However, when
comparing the North West to other provinces such as the Western
Cape with high levels of endemism, the importance of biodiversity
in the province is often overlooked. The natural environment, and
specifically sensitive species and ecosystems, is under threat in the
North West, not only by industrial and economic activities such as
cultivation and mining, but also due to extraction, and the use of
natural products related to high levels of poverty and unemployment.
This chapter provides an overview of the current pressures and
threats to biodiversity of the North West Province, the state of various
biodiversity indicators and the steps taken to mitigate the decline in
the biodiversity of this province. The state of biodiversity is reflected
in this chapter by various indicators, and it should be noted that
the data presented in the chapter is dependent on a range of data
sources of varying levels of accuracy, as well as the implementation
of different data collection methods.

3.2

DRIVERS AND PRESSURES

The drivers of change and pressures on ecological resources
remain unchanged from the 2013 report, however, due to increasing
population and economic growth, the magnitude of the effects of
these drivers and pressures is increasing. The North West Province
has been transformed and fragmented by agriculture, urban
development and mining, with a reduction in natural or semi-natural
habitats. Furthermore, the largest part of the province is understudied, meaning that all remaining natural or semi-natural systems
should be considered as conservation-worthy until more information
is available (Hahn, 2013).
The primary driver of biodiversity loss in the North West Province
is human activities, as related to population growth, economic

development and land use change. Respectively, these aspects are
discussed in more detail in the Introduction, Human Settlements,
and Land Chapters. However, the drivers effect changes through
placing pressures on biophysical elements – such as the use of
natural resources (legal and illegal harvesting of natural products,
use of water etc.), and the release of harmful substances (emissions,
polluted water etc.), or the combination of pressures (climate change,
land degradation). Certain of these pressures deserve consideration
in the context of the North West Province, prior to a description of the
state in which they have left the province’s biodiversity.
One of the major factors affecting biodiversity in the province

The use of land, and patterns of land use, further compromise

is climate change, as driven by anthropogenic GHG emissions.

biodiversity. Data indicates that approximately 41% of the province’s

As indicated in the Introductory chapter, the North West already

natural ecosystems have been converted to other land uses,

experiences increasing temperatures, as well as increasing variability

with cultivation exerting the most extensive pressure on natural

in precipitation patterns (SAWS, 2017). These trends are likely to lead

ecosystems (further details are provided in the Land chapter). The

to generally drier conditions, with an expansion of arid and semi-

rate at which the province is losing its natural habitat is slowing down,

arid environments, as well as short-term flooding and soil erosion

along with a decline in agricultural expansion, but still equates to

during the intensive summer rainfall season. Climate change will

0.2% of the province’s total area per year (NWREAD 2018).

also favour the spread of woody plants into the Grassland biome, as

Over and above land use change, degradation of natural habitat

a result of CO2 fertilisation (DEA & GIZ, 2015). As a result, the western

occurs throughout the province, even in natural areas as a result of

arid habitats (semi desert, dry grassland, scrublands etc.) are likely

poor rangeland management, the dependence of rural communities

to expand eastwards across the province, and mesic (relatively wet)

on natural harvestable products, poor water catchment and river

habitats will be restricted around major rivers and mountain kloofs.

management, and climate change (North West Province, 2015). Part

Wetlands will come under similar pressure as rainfall and surface run-

of this process of degradation is infestation by alien and invasive

off variability increases.

plant species, bush encroachment (for example by encroacher

Specialist fauna, associated with arid habitats, may be less

species Stoebe plumosum and Senegalia mellifera (Snyman, 2009))

impacted with increased ranges across the province, as long as other

and irresponsible use of genetically modified crops, however, growth

aspects, such as food sources, and human-related mortality (i.e.

or intensification in certain industries or locations can detrimentally

poaching) remain unaffected. Distribution ranges of mesic specialists

affect natural processes required for ecological functioning. For

will most likely contract, with a possible exodus or extinction of

example, mining in the region is a concern in the Groot Marico River

species from the province. Climate change can also cause immediate

catchment, in particular around Rustenburg and Klerksdorp. The

changes in fauna behaviour where environmental cues (rainfall,

upper Groot Marico River catchment is considered extremely sensitive,

temperature, humidity), drive migration and/or breeding (Seebacher

being one of the few inland free-flowing rivers in South Africa. Active

& Post, 2015). This becomes especially problematic where ecological

slate mining occurs in this catchment, whilst additionally there are

dependencies, such as migratory species being dependent on

constant threats in the catchment for the permitting of nickel and

seasonal foraging, are disrupted.

diamond mining.
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Puffadder - Photo: John Power

3.1
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3.3

STATE

The state of biodiversity in the province can be described in
respect of many different ecological indicators. For consistency
and continuity, focus is placed on species and ecosystems, as the
fundamental constituents of the ecological system. Furthermore,
the presence and categorisation of species and ecosystems neatly
describes the biological diversity present in the province, and allows
for early detection of concerning trends.
The status of threatened species, in particular is a critical metric
for biodiversity planning and conservation. ‘Red Data’ listings of
taxonomic groups are utilised to describe species’ risk of extinction
and is based on an internationally endorsed scientific system devised

include unique environments such as salt pans (SANBI, 2006).

3.3.1.2

VEGETATION TYPES

The Savanna Biome is the largest biome in Africa and occupies

Each biome comprises several vegetation types. The province

the greatest surface area in the west (a distinct arid Kalahari zone),

contains forty-one (41) national vegetation types of which twelve

with a mesic bushveld zone to the north-east of the province.

are Vulnerable, Endangered or Critically Endangered (SANBI, 2006)

Although it possesses a grassy base layer, it differs from grasslands,

(Figure 30). The NWBSP mapped an additional two vegetation

in that it may contain a high density of trees with an open canopy.

sub-types of Highveld Alluvial Vegetation (Highveld Alluvial

Grasslands cover the central and eastern plains of the province

Vegetation Peat Wetland, Highveld Alluvial Vegetation Vaal

and trees are mostly absent, except on ridges/koppies or azonal

River) (North West Province, 2015). This revised provincial map

habitats (Desmet & Schaller, 2015). Grasslands fall into two distinct

includes eight vegetation types that are endemic to the province,

groups – those on dolomites and those on sandy/loam soils, with the

as opposed to the previously reported seven (NWDACERD, 2009).

latter being almost extinct (Desmet & Schaller, 2015). The central

These additions have been presented to the National Vegetation

grasslands have one of the highest concentrations of pan systems in

Mapping Committee for approval, however, the changes need to

South Africa (Hahn, 2013).

be published in a scientific journal and peer reviewed, before they

by the IUCN. Species described as ‘Threatened’ are those facing a

can be included on the National Vegetation Map (R. Shaller, Pers.

high risk of extinction and fall within the IUCN categories Critically

Comm.).

Endangered (CE), Endangered (E) or Vulnerable (VU) (SANBI, 2018a).
The South African Red Data listings were updated recently for all
taxonomies for reptiles (Branch, 1988) (Bates, et al., 2014) and to a
lesser extent amphibian (Du Preez & Carruthers, 2009) (Minter, et al.,
2004). Although this improves the accuracy of the listings, it hampers
attempts at determining trends for the period 2008 to 2018. In
addition, it should be noted that as Red Data listings are completed
at a National level, re-categorisation of species into higher or lower
threat levels may not be due to activities in the North West Province,
but in adjacent provinces where they may be more threatened,
therefore, effects may be generic.

VEGETATION
3.3.1.1 BIOMES
3.3.1

The North-West Province falls within the Savanna (70 %) and
Grassland (26%) Biomes. Small patches of the Forest Biome (> 1%) are
present in the Magaliesberg and Swartruggens areas (though these
resemble closed woodland communities, rather than true forest).
Azonal habitats, generally associated with aquatic features and saltladen areas inhabited by specially adapted plants, are present and
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Splashes of yellow from a wild pomegranate of the Rhigozum genus - Photo: John Power

main taxonomic groups, and this included corrections or updates of

Figure 30:
Vegetation map of the North West Province (SANBI, 2006)

3.3.1.3

THREATENED AND ENDEMIC PLANT SPECIES

The South African National Biodiversity Institute (SANBI)
Threatened Species Programme lists 20 Threatened and 14 Near
Threatened plant (NT) species in the North West Province. This
constitutes 0.6% of the national threatened flora (SANBI, 2018b).
The Ngaka Modiri Molema District in the centre of the province,
is presently the district with the most threatened species (Hahn,
2013). Three of these species are shown in Figure 31.

Figure 31:
Three Threatened plant species which occur within the
North West Province a) Xerophyta adendorffii (VU), b)
Stenostelma umbelluliferum (NT) and c) Frithia pulchra
(Fairy elephant’s feet) (Rare)

W 1 Freshwater Lakes
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SVcb 2 Madikwe Dolomite Bushveld
SVcb 3 Zeerust Thornveld
SVcb 4 Dwarsberg-Swartruggens Mountain Bushveld
SVcb 5 Pilanesberg Mountain Bushveld
SVcb 6 Marikana Thornveld
SVcb 7 Norite Koppies Bushveld
SVcb 8 Moot Plains Bushveld
SVcb 9 Gold Reef Mountain Bushveld
SVcb 10 Gauteng Shale Mountain Bushveld
SVcb 11 Andesite Mountain Bushveld
SVcb 12 Central Sandy Bushveld
SVcb 15 Springbokvlakte Thornveld
SVcb 16 Western Sandy Bushveld
SVk 1 Mafikeng Bushveld
SVk 2 Stella Bushveld
SVk 3 Schweizer-Reneke Bushveld
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SVk 6 Schmidtsdrif Thornveld
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SVk 10 Kuruman Mountain Bushveld
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AZf 3 Eastern Temperate Freshwater Wetlands
AZf 6 Subtropical Freshwater Wetlands
AZa 5 Highveld Alluvial Vegetation
AZi 3 Southern Kalahari Mekgacha
AZi 4 Southern Kalahari Salt Pans
AZi 10 Highveld Salt Pans
AZi 11 Subtropical Salt Pans
W 1 Freshwater Lakes

North West flora includes fourteen endemic species (species that
are confined to a certain geographical area). Endemics are at risk of
becoming Endangered, or even Extinct, if their restricted habitat is
transformed or destroyed. Seven of the Threatened species are also
endemic to the province (SANBI, 2018b). These include Brachystelma

canum, B. gracillimum, Senecio holubii, Aloe braamvanwykii,
Euphorbia knobelii, Anacampseros decapitate and Searsia maricoana
(SANBI, 2018b).
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SVcb 15 Springbokvlakte Thornveld
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SVk 3 Schweizer-Reneke Bushveld
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FOz 2 Northern Afrotemperate Forest
AZf 3 Eastern Temperate Freshwater Wetlands
AZf 6 Subtropical Freshwater Wetlands
AZa 5 Highveld Alluvial Vegetation
AZi 3 Southern Kalahari Mekgacha
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CENTRES OF ENDEMISM

3.3.1.4

3.3.1.5

THREATENED ECOSYSTEMS

The Griqualand West Centre of Endemism falls partially within the North West Province, centred on

The ecosystem threat status refers to the degree to which an ecosystem is still intact or alternatively

the Ghaap Plateau (Taung and Reivilo) and stretches to, just short of Morokweng and Vryburg (North

losing vital aspects of its structure, function or composition, as a result of irreversible loss of natural

West Province, 2015)(Figure 32). A Centre of Endemism is an area in which the ranges of restricted-

habitat within that ecosystem. Ecosystems are closely linked to the health of vegetation types, and the

range species overlap, or a localised area which has a high occurrence of endemics. Eleven (11)

vegetation types, in turn, are a representation of the biophysical conditions and pressures present at a

species were confirmed to be endemic to the Griqualand West Centre of Endemism (Hahn, 2013).

location.

Barleria media is the only endemic species of this Centre of Endemism that is known from the North
West Province, while Cineraria exilis merits future studies (Hahn, 2013).

Thirteen of the vegetation types within the province are considered threatened (North West Province,
2015) (Table 7). The rate of habitat loss (transformation of natural areas) in the North West, currently
averages 0.2% and this threatens a further two vegetation types (Vaal Reefs Dolomite Sinkhole Woodland

22°E

and Zeerust Thornveld) (North West Province, 2015). It is concerning that all the endemic vegetation

24°E

types, except the Pilanesberg Mountain Bushveld, are poorly protected, despite certain being classified
as Vulnerable. The only endemic grassland, namely, the Western Highveld Sandy Grassland, is critically
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Table 7: Summary of the North West Province vegetation and ecosystems threat status (SANBI,
2006) (NWREAD, 2018)
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publication in 2019, and is applying the Guidelines for the Application of IUCN Red List of Ecosystems
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Figure 32: The Griqualand West Centre of Endemism also showing the distribution of its
eleven endemic plant taxa (Hahn, 2013)
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Kuruman Mountain Bushveld in the hills
near Tosca - Photo: John Power

(
!

Azonal Vegetation

Forests
Grassland

Savanna

Waterbodies
Grand Total

Eastern Temperate Freshwater Wetlands
Highveld Alluvial Vegetation
Highveld Salt Pans
Southern Kalahari Mekgacha
Southern Kalahari Salt Pans
Subtropical Freshwater Wetlands
Subtropical Salt Pans

24
31
24
24
24
24
24

Northern Afrotemperate Forest

31

Carletonville Dolomite Grassland
Klerksdorp Thornveld
Rand Highveld Grassland
Soweto Highveld Grassland
Vaal Reefs Dolomite Sinkhole Woodland
Vaal-Vet Sandy Grassland
Vredefort Dome Granite Grassland
Waterberg-Magaliesberg Summit Sourveld
Western Highveld Sandy Grassland
Andesite Mountain Bushveld
Central Sandy Bushveld
Dwaalboom Thornveld
Dwarsberg-Swartruggens Mountain Bushveld
Gauteng Shale Mountain Bushveld
Ghaap Plateau Vaalbosveld
Gold Reef Mountain Bushveld
Kimberley Thornveld
Kuruman Mountain Bushveld
Kuruman Vaalbosveld
Madikwe Dolomite Bushveld
Mafikeng Bushveld
Marikana Thornveld
Molopo Bushveld
Moot Plains Bushveld
Norite Koppies Bushveld
Pilanesberg Mountain Bushveld
Schmidtsdrif Thornveld
Schweizer-Reneke Bushveld
Springbokvlakte Thornveld
Stella Bushveld
Western Sandy Bushveld
Zeerust Thornveld
Freshwater Lakes

1

1

1
1
1

1

24
24
24
24
24
24
24
24
24
24
19
19
24
24
16
24
16
16
16
19
16
19
16
19
24
24
16
16
19
16
19
19
100

ORIGINAL		
1990 - 2014 AREA		
%		
AREA (ha)		TRANSFORMED		TRANSFORMED
205 885
1 833
174 184
7 645
18 485
1 226
2 318
195
633
633
3 023 058
640 694
392 612
279 177
6 940
29 846
808 557
5 340
2 053
857 839
7 250 335
63 741
258 925
550 864
264 311
16 886
638 382
127 699
479 954
23 805
75 175
74 625
1 400 278
151 000
1 568 501
249 601
21 857
43 466
44 733
202 725
155 357
321 917
104 052
412 482
1 401
1 401
10 481 312

96 026
409
88 514
4 129
2 075
502
332
65
22
22
1 987 129
218 306
210 600
196 888
4 523
11 576
561 263
4 237
5
779 732
2 161 787
16 188
63 114
157 210
41 409
5 212
46 896
29 329
169 270
976
9 233
2 267
731 580
114 686
115 143
101 034
4 676
1 877
9 507
125 636
79 058
160 832
23 252
153 402
1 396
1 396
4 246 360

46.64%
22.29%
50.82%
54.01%
11.23%
40.98%
14.31%
33.29%
3.48%
3.48%
65.73%
34.07%
53.64%
70.52%
65.17%
38.78%
69.42%
79.34%
0.25%
90.89%
29.82%
25.40%
24.38%
28.54%
15.67%
30.86%
7.35%
22.97%
35.27%
4.10%
12.28%
3.04%
52.25%
75.95%
7.34%
40.48%
21.39%
4.32%
21.25%
61.97%
50.89%
49.96%
22.35%
37.19%
99.64%
99.64%
40.51%

RATE OF CHANGE
(% PER YEAR)
0.02
0.07
0.01
0.02
0.02
0.01
0.12
0.07
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.02
0.00
0.01
0.02
0.02
0.02
0.02
0.02
0.01
0.03
0.02
0.01
0.04
0.01
0.04
0.02
0.01
0.02
0.02
0.05
0.02
0.02
0.01
0.01
0.01
0.02
0.01
0.00
0.00
0.01
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3.3.2

FAUNA

One of the major improvements since the 2013 Environment

Figure 33: Number of threatened species of mammals, avifauna, reptiles, frogs, butterflies and arachnids in North West Province in
2013 and 2018

Outlook report, is the availability of data on faunal species from
the virtual museums of the University of Cape Town’s Animal
Demography Unit (ADU), and SABAP2 database. These data bases are
driven by citizen science and provide invaluable and ongoing sources
of biodiversity information. The weaknesses of such collaborative
data bases, such as misidentification of species, inclusion of captive
animals and location biases, must be kept in mind when dealing
with data from such sources, although such errors are likely to be
consistent from year to year. Faunal data was consequently also
supplemented by the Directorate of Biodiversity Management, North
West Provincial Government (R.J. Power, Pers. Comm.).
Unfortunately, there is no comprehensive information available
on the distribution and status of aquatic species in the province.
In the absence of data from consistent monitoring programmes,
this report cannot make definitive statements about the status of
freshwater aquatics. It is strongly recommended that a monitoring
programme be instituted.
The number of Red-listed mammal and avifauna species
increased slightly, due to the re-classification of protected statuses

0

0

(Figure 33 and Table 8). The changes for the period 2013-2018 are
not major – as depicted in the graph. Cumulative numbers are similar,
with endangered categories increasing for birds, but decreasing for

Mammals

Avifauna

Reptiles

Frogs

Butterflies

Arachnids

mammals.
In terms of terrestrial invertebrates, and according to the ADU data, no nationally threatened or
protected species (as per GN389 of 2013 10) have been recorded with the exception of two Endangered
Plains zebra at Vaalkop dam Nature
Reserve - Photo: John Power

butterflies (Mecenero, et al., 2013). The total number of amphibian species present in the North West

45

increased since 2013 (resulting in lower ratios for the North West), possibly due to the inclusion of
borderline species within this report. Butterfly diversity has increased slightly, but can be considered
consistent over the years. Arachnid biodiversity is considerably lower for the 2013-2017 period compared
to the 2013 data, but the arachnid-specific survey completed for the 2013 report considerably skewed the
data and comparative assessment in this instance provides little value.
10 Publication of lists of species that are threatened or protected, activities that are prohibited and exemption from restriction. General Notice 389 of

16 April 2013 published in terms of sections 56(1), 57(2) and 57(4)(a) read with sections 63 and 100 of The National Environmental Management:
Biodiversity Act (Act 10 of 2004)

Year
Table 8: 2013 and 2018
biodiversity statistics for
mammals, avifauna, reptiles,
frogs, butterflies and arachnids in
North West Province

Total no. of
species in SA

No. of species
found in the
North West
(% of SA
species)

Total no of exotic
species (% of species
in the North West)

Total no of endemic
species (% of species
in the North West)

Total no of endemic species (%
of species in the North West)

IAS = Invasive Alien Species as per GN864 of 2016; ONR = Outside Natural Range
Mammals

2013
2018

227
265

120 (52.8)
109 (41.1)

Avifauna

2013
2018

718
847

480 (66.9)
501 (59.1)

Reptiles

2013
2018

286
421

123 (43.0)
68 (16.2)

Frogs

2013
2018

118
129

34 (28.8)
25 (19.4)

areas. Of relevance is the final row (totals),

Butterflies

which indicates that 87.8% of North West

Arachnids

2013
2018
2013
2018

907
907
907
5 000

263 (29.0)
303 (33)
479 (9.6)
66 (1.3)

Table 9 provides avifauna statistics for
the various Important Bird and Biodiversity
Areas (IBAs) in the North West. The data was
obtained from SABAP2, focussing only on
data for 2017 (ADU, 2018). In terms of the
results presented, it must be remembered
that data is obtained from quarter degree
grid squares, which do not align completely
with IBAs, and do overlap with surrounding

Province’s birds occur in IBAs. In addition,

No data provided
1 Exotic
3 IAS
3ONR
No data provided
5 Exotic
7 IAS
7ONR
No data provided
0
No data provided
0 Exotic / AIS
2 ONR
NA
NA
NA
NA

NA
NA

11 (9.2)
14 (12.8)
[35 GN389, 2013 species]

No data provided
36 (7.2)

20 (4.2)
25 (5.0)
[13 GN389, 2013 species]

No data provided
11 (16.2)
5 endemic
6 near-endemic
NA
NA

1 (0.8)
1 (1.5)
[5 GN389, 2013 species]

NA
NA
NA
NA

5 (1.9)
2 (0.7)
0
0

0
0

of the total threatened species recorded for

Table 9: Avifauna biodiversity
statistics for IBAs based on 2017
data from SABAP2 (ADU, 2018)

IBA

Total No. birds
(% of North
West Province
total - 502)

No. Threatened
species (% of North
West Province total

Species per IUCN Red Data Category
Extinct (EX); Critically Endangered (CR); Endangered (EN),
Vulnerable (VU), Near Threatened (NT)
CR

EN

VU

NT

Pilanesberg Provincial Game Reserve

384 (76.5)

16 (61.5)

EX

1

7

8

10

Botsalano Nature Reserve

384 (76.5)

9 (34.6)

1

5

3

4

Barberspan and Leeupan

245 (48.8)

6 (23.1)

0

2

4

9

Magaliesberg

398 (79.3)

15 (57.7)

1

5

9

10

Sandveld & Bloemhof Dam Nature Reserves

254 (50.6)

7 (26.9)

1

0

6

10

Spitzkop Dam

240 (47.8)

6 (23.1)

0

2

4

9

Total

441 (87.8)

18 (69.2)

1

7

10

15
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The North West Parks Board has conducted aerial game
counts in 13 protected areas via helicopter since 2002 (NWPB,
2015). Provincial trends (total averages recorded for the 13
surveyed parks) for threatened and other protected species are
indicated in Figure 34 (note that actual numbers are omitted due
to the sensitive nature of the information). Species are largely
stable throughout the surveyed protected areas, with no steep
increases or declines. Whilst conducting data interpretation, one
must bear in mind the severe droughts experienced in previous
years which peaked in 2014/15, which would have caused serious
mortalities. Furthermore, protected areas are limited in surface
area and cannot exceed carrying capacities for species.
Due to a lack of resources, aerial game counts have not been
undertaken for 2016 and 2017. Due to a delay in administrative
processes the counts for 2018 only got underway in late October/
November and could not be included in this report.

Figure 34:
Total provincial protected area game count trends (as
relative percentage occurrence) for threatened (top) and
other protected (bottom) large herbivores (NWPB, 2015)

Even though stable fluctuations are indicated, the province
has not been spared the national poaching problems (rhinos, and
rare antelope), resulting in localised declines of relevant species
within the province’s specific parks.

Note that the graphs display total averages for 13 surveyed parks, and actual numbers are omitted due to sensitivity of the information.

In terms of flagship species, including rhino, poaching
and black-market trade in fauna and fauna products, there are

47

direct pressures on fauna nationally and provincially. Although

for example, already removed its white rhinos and is considering

cumulative game capture data indicates overall stable white

removing its Tsessebes as well due to excessive poaching. This does

rhino populations in the represented game reserves and only

not only impact directly on biodiversity, but has implications for eco-

slight declines in black rhinos (NWPB, 2015), poaching has been

tourism and socio-economics in the areas surrounding reserves, and

experienced in many reserves. Borakalalo National Park has,

the province in general.

WETLANDS

Wetlands are the product of the interplay between hydrological
and geomorphological interactions (drivers), to form specialised
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Derdepoort
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Christiana

Bloemhof

Protected Areas (SAPAD 2018 Q3)
Rivers
National Wetlands Map (version 5 draft)
F r e e(accentuated)
State
Unchannelled valley-bottom wetland
Seep wetland
River
Floodplain wetland
Depression wetland
Channelled valley-bottom wetland

such as wetland degradation or loss in the province.
The most dynamic wetland systems in the province are those

precipitation), surface inflow and especially groundwater inflow. Fens form in valley bottom basins created

associated with karst landscapes – landscapes underlain by geology

by underlying limestone causing a slumping of the land surface. The Gerhard Minnebron fen (located north-

of dolomite, gypsum or limestone. Dissolution of the underlying

west of the town of Potchefstroom), for example, is fed by groundwater discharge from surrounding and/or

rocks by water results in an undulating surface, which allows for the

underlying limestone deposits. This wetland is more than 11 000 years old (Grundling, et al., 2015). Other

collection of water in low points or emergence of groundwater in the

wetlands on karst (sinkhole wetlands) simply occur in basins formed by the dissolution of underlying limestone

form of fountains. Karst systems are complex and dynamic due to

and are not linked to groundwater (Grundling, et al., 2015). The only Ramsar site in the North West Province,

the strong groundwater and surface water interactions, and constant

Barberspan, is a pan located between Delareyville and Sannieshof. It was the first South African wetland to be

changes resulting from these interactions.

proclaimed a Ramsar site (on 12 March 1975). This pan was naturally inward draining (endorheic) until a farmer

The Vaal River karst landscape includes dolomitic eyes (fountains)

dug a trench between the pan and the nearby Harts River in 1913, therefore allowing entry of river water from

and fens (peatlands that receive their primary water input from

elsewhere. Other important endorheic pans in this vicinity include the Leeupan, Soutpan and Koppiesyn pans.

Figure 35:
Wetland types
mapped in the
North West Province
as per the National
Wetland Map (Van
Deventer, et al.,
2018)
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The status of wetlands in the North West Province has not been
assessed as a group

11.

•

The Nankwe wetland in the Elands River catchment is

AQUATIC ECOSYSTEMS

affected by erosion. The wetland became vulnerable

Despite being South Africa’s most important ecosystems

say which areas have a higher or lower status. However, the

to erosion following the erosion of plough lines which

and resource bases in terms of ecosystem goods and services,

updated land cover analysis shows that between 1990 and 2014,

desiccated the wetland (SANBI, 2014);

aquatic ecosystems are the most impacted by anthropogenic

Wetlands associated with the Moretele and Pienaars

activities. Therefore, it is necessary to monitor the state of aquatic

379 ha for mining and 3 763 ha for settlement expansion. An

Rivers are impacted by modification of flow due to urban

ecosystems in a consistent manner, in order to compare systems,

additional 978 ha have been converted to tree cover through

development upstream and sewage, as well as agricultural

identify negative trends and set management targets. In 2014, The

processes such as bush encroachment or conversion to plantations.

return flows (DWS, 2016); and

Department of Water and Sanitation (DWS) conducted a desktop

Since pans are inwardly draining, they are vulnerable to

level PES, EI and ES assessment of all the drainage regions of

in 1990 (when disregarding the areas still classified as ‘natural’ or

pollution emanating from their local catchments. An

South Africa. Figure 36 indicates the desktop level assessment for

‘waterbodies’) (NWREAD, 2018).

example are the pesticides and E. coli bacteria draining into

Sub-Quaternary reaches (SQRs) in the catchment areas present in

Agriculture, both formal and informal, has had a significant

Barberspan. Farming along the Harts River and ineffective

the North West Province, namely catchments A1, A2, A3, C2, C3,

effect on wetlands through direct conversion for cultivation and by

waste water treatment infrastructure in the towns of

C9, and D4.

lowering the water table. Wetlands in the proximity of urban areas of

Ottosdal, Lichtenburg, and Sannieshof (www.saramsar.com)

the Rustenburg mining belt, are expected to be most impacted as a

are the sources of such pollutants.

17 903 ha of wetland areas were transformed for cultivation,

This constitutes a disconcerting 61% of the wetland footprint present

result of mining and urban activities.
Several examples of wetland loss due to human activities are
present in the province, namely:
•

•

•

•

Wetlands associated with the Groot Marico River and its
tributaries, from the Kromellenboog Dam to the Molatedi Dam
and the confluence with the Crocodile River, have a high Present

Figure 36:
Desktop PES status for the aquatic ecosystems in the
North West Province (DWS, 2014)

Bodibe peatland was progressively dried out from excessive

Ecological State (PES)12 and Ecological Importance (EI) value (DWS,

groundwater abstraction and sand mining, and then started

2016). The EI and ES scores for the Dinokana Eye and Ngotwane

The 2014 desktop assessment results (DWS, 2014) indicate

burning in 2003 when local farmers conducted a vegetation

wetland are considered to be high, to very high. This is primarily due

that the majority of the aquatic ecosystems in the province are

burn (WRC, 2010). This burning peatland now poses a health

to the unique biodiversity associated with these systems as well

‘moderately modified’ (PES=C). Drainage region C2 (south-eastern

hazard to humans, livestock and the general environment;

as the fact that the wetlands, albeit quite different, each represent

mining belt) is the only catchment area which contains a river

Inappropriate water abstraction for domestic and irrigation

a particular type of wetland, which is also unique to this particular

that is ‘critically modified’ (PES=F), whereas drainage region A3

left the Rietfontein wetland in the Sterkstroom River

region (DWS, 2016). The Moretele and Pienaars Rivers floodplains

(Zeerust to Madikwe), was the only drainage region with a section

catchment close to Rustenburg vulnerable, and it is

have moderate to low PES scores, but very high EI and ES scores,

of river with a PES of A. The largest number of ‘seriously modified’

now threatened by head-cut erosion which formed after

reflecting the important bird habitat created by these systems.

(PES=E) rivers were recorded in drainage regions C2 and A2 (the

veld fires and heavy rain. Steep slopes and shallow soil in

main mining regions).

this catchment created perfect conditions for wetland
deterioration over time;
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3.3.3.2

It is therefore not possible to objectively

11 Although the National Freshwater Ecosystems Priority Areas (NFEPA) assessment assigned

12 For the purposes of this report, the PES is utilised as a status of the rivers present in the province.

wetland health status to wetland systems throughout South Africa, it is focussed on aquatic integrity
rather than clearly demarcated wetlands units, and therefore cannot be used in this context.

PES scores can range from A (an unmodified or natural system) to F (a critically modified system).

±

conducted by Singh & Todd (2015) for the Crocodile West Marico
Water Management Area. The overall ecological health or state of the

A 1
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Delareyville
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Klerksdorp

#

Carletonville

C 9
Christiana

200
Kilometers

the overall ecological health of the Pienaars River, the Marico River
system, and the Ngotwane River, were only ‘moderately modified’ (C)

3.3.4

Potchefstroom

#

Parys

indicator of land degradation. It leads to a reduction in grazing
capacity, and renders large portions of savanna unusable (Symeonakis
& Higginbottom, 2014; Symeonakis Petroulaki, & Higginbottom,
2016), whilst its advancement onto the grasslands to the east

Wolmaransstad

lead to changes with variable desirability. A study in the Dr Ruth
Segomotsi Mompati District Municipality region showed that bush

#

Bloemhof

encroachment is as alarming as permanent vegetation loss, and that
Present Ecological State
FAr(Unmodified,
e e S t a t enatural)

B (Largely natural)
C (Moderately modified)
D (Largely modified)
E (Seriously modified)
F (Critically / Extremely modified)

woody plant encroachment was increasing rapidly at the expense of
graminoids (Symeonakis & Higginbottom, 2014).
Invasive plants pose a similar threat. It is estimated that invasive
alien plant infestations reduce the potential for South Africa to
support grazing stock by just over 1%. If no remedial action is taken,
impacts are projected to get far worse (van Wilgen & Wilson, 2017).
3.3.4.1

A monitoring programme is run under the auspices of the

determine river health. Therefore, the resultant Macro Invertebrate

National Aquatic Ecosystem Health Monitoring Programme

Response Assessment Index (MIRAI) can describe the state of a river

managed by DWS’s Resource Quality Services with support from the

system in terms of healthy ecological activity. A MIRAI category

Water Research Commission, CSIR and various regional and provincial

of A indicates an unmodified or natural system, and F indicates a

authorities. This River Eco-Status Monitoring Programme (REMP),

critically modified system. Data from the REMP for the 2016-2017

which replaced the River Health Programme in 2016, offers further

hydrological year, indicates that, of the thirteen study sites in the

insight into the status of the ecological functioning of the aquatic

North West Province, one had a MIRAI category of B/C, six of the

systems in the province.

sites fell into category C, one of the sites into category C/D, four of

REMP uses several indices to measure changes in in-stream
habitat, macro-invertebrates, riparian vegetation and fish, to

LAND DEGRADATION

Bush encroachment is identified by many researchers as an

Taung

#

150
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#
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C3
C9
D4

Brits

Gauteng

Ventersdorp
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Secondary Catchments NW

Lichtenburg

#

#

#

(Singh & Todd, 2015).
#

D 4
#

Rustenburg

Mahikeng

Morokweng

#
North West

Crocodile, and the Molopo Rivers were ‘largely modified’ (D), whilst,

A 2

Zeerust

the sites had a MIRAI category of D, and one of the sites had a MIRAI
category of E (DWS, 2018).

WOODLAND INCREASE

Bush encroachment is one of the factors contributing to overall
degradation of land resources. It takes effect as there is an increase in
the biomass of indigenous woody or shrubby plants, to the detriment
of the herbaceous (grassy) layer, which limits grazing potential
and agricultural productivity, reduces groundwater recharge, and
increases the impact of veld fires. It is a concern in the North West

BIODIVERSITY

#

Upper Crocodile, the Sterkstroom/ Gwathle, Elands, Hex, the Lower

A 3
#

0

A detailed study measuring all the species responses was

# Derdepoort

Province, given the provincial focus on agriculture and natural
rangeland custodianship.
Ideally, therefore, on-going monitoring of bush encroachment
needs to take place, however, there are no current large-scale
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monitoring programmes being undertaken. One is therefore
compelled to consider proxy indicators, such as an increase in
Central mixed bushveld, Borakalalo
Photo: John Power

woodlands. Woodland increase is different to bush encroachment
due to the fact that processes, such as shrub invasion of grasslands
and densification of woodlands, are not reliably detected.
Furthermore, it is expected that bush encroachment is, more
than likely, far more extensive than woodland increase. However,
the only data currently available that can be utilised as a rough
indicator of vegetation thickening, is a remote sensing study of
woodland increase and decrease, based on an estimate of gross
changes in the tree-grass ratio between 1990 and 2014 land cover
data that was carried out by Dr. Andrew Skowno of SANBI as part
of the National Biodiversity Assessment. Standard classification
under the National Biodiversity Assessment, which will be carried
out soon, will see the further enhancement of this work.

±
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The woodland increase study found that between 1990 and
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Ramotshere Moiloa

2014, there was a 7.9% woodland increase (woodland replacing

Madibeng

grassland) in the North West, as opposed to a 6.6% woodland

Rustenburg

decrease (grassland replacing woodland). These findings are

Kgetlengrivier

illustrated in Figure 37. Significant spatial overlap between the

Mahikeng

increases and decreases mean that clear spatial trends are not yet
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Figure 37:
Map indicating woodland expansion within the
North West Province over the period 1990 to 2014
(A Skowno, pers. comm.)
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3.3.4.2

3.4

INVASIVE ALIEN SPECIES

IMPACTS

Invasive Alien Species are species whose introduction and/or
spread outside their natural past or present distribution threatens

Habitat destruction and transformation is a concern in the North

biological diversity. Such species are plants, animals, pathogens and

West Province - historically, as a result of agricultural expansion, but

other organisms that are non-native to an ecosystem, and which

currently due to the expansion of mining and settlement areas. Any

may cause economic or environmental harm, or adversely affect

development or activity which permanently disturbs and removes

human health (CBD, 2006). The alien invasive species regulations of

indigenous vegetation reduces habitat and prey species, thereby

2016 (GN864 13) list 23 IAS invertebrate species and 131 prohibited

decreasing ecological function. Furthermore, it impacts on water

species, and categorise the IAS as Category 1 (Must be removed

quality and affects the integrity of wetlands, with subsequent impacts

and destroyed immediately), Category 2 (May be cultivated with a

on aquatic resources that are vital for recreation and tourism in the

permit and management plan) or Category 3 (May not be planted).

North West Province.

Many alien species are agricultural (orchards, banana plantations,

Transformation of natural areas is exacerbated by fragmentation
Photo: Sean O’Beirne

grain and vegetable crops), horticultural and veterinary pests.
Proposed amendments to the regulations and listings published in
2018, include the removal of the ‘prohibited alien species’ list, and
inclusion of more species on the list of invasive species – such as
couch grass (Cynodon dactylon), as well as Rainbow and Brown Trout

and edge effects, as well as land degradation. The cumulative effect
results in patchy disconnected ecological units, and the subsequent
loss of important ecosystem functions. These impacts are especially
obvious around the edges of urban nodes such as the Rustenburg
and Tlokwe mining corridors, but also in dense agricultural areas.

(Government Notice No.115 of 16 February 2018).
Management: Biodiversity Act: Alien and Invasive Species List,

powerlines also creates significant barriers to species migration and

and Wild Boar are exotic mammal species known to be present in the

2014. In terms of an evaluation carried out by Van Wilgen & Wilson

foraging patterns.

North West Province. The Fallow Deer is a listed Category 2 IAS and

(2017), there are five category 1a, 67 category 1b, ten category 2

Removal of species from natural environments for various trades,

the Wild Boar a Category 1b IAS if feral (GN864, 2016). These species

and six category 3 IAS plant species within the North West Province.

as pets, for muti, etc, is of particular concern, specifically in respect of

must form part of the Provincial Alien Invasive Management and

Unfortunately, these numbers cannot be directly compared to

protected species and species of high conservation value. In North

Control Plan. Although no exotic reptile or amphibian species have

previous reporting years, due to changing classifications and a lack

West, it occurs in the form of the collection of plants for medicinal

been recorded for the North West (Bates et al., 2014), the fact that

of consistent repeat surveys. Ideally, the survey of invasive plants

uses or hunting, trapping and poaching of animals. The reduction in

they are present, cannot be excluded.

(that identified 265 species) which informed the 2013 Environment

species richness and prevalence can affect population balances, and

Outlook report, should be repeated.

lead to an associated reduction in biodiversity economy potential.

Invasive alien plants are a major problem throughout South Africa,
especially in the savanna and grassland biomes. Consequently, it is

There are currently no known alien freshwater invertebrate

Displacement of indigenous species by invasive species, which

also a problem in the North West, although the invasive plant diversity

species in the North West, however, there are seven alien freshwater

out-compete indigenous biota or interbreed with indigenous species

in the province is considered to be lower than in the higher-rainfall

fish species present (van Wilgen & Wilson, 2017). In a study conducted

to create hybrids, is one of the factors that contribute to land

provinces to the east. Eighty-eight invasive plant species occurring

by Kimberg et al. (2014) in the Groot Marico Freshwater Ecosystem

degradation. The degradation then results in a reduced resource

in the North West Province are listed in the National Environmental

Priority Area, the alien freshwater fish Micropterus salmoides or

potential, and impacts on the economic potential and resilience of

largemouth bass, was shown to have a negative spatial association

the province.

BIODIVERSITY

The build-out of linear infrastructure such as roads, pipelines and

In respect of fauna, Domestic Cat, Fallow Deer, Red River Hog

with the native, endemic species Enteromius motebensis (Marico
barb), illustrating just one example of the environmental harm
13 Alien and Invasive Species Lists, 2016, published in Government Gazette Notice:

GN 864 in GG 40166 of 29 July 2016

caused by alien species.
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018
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3.5
3.5.1

RESPONSES

Province, 2015). Furthermore, it is a legislated tool under the National Environmental Management: Biodiversity

GLOBAL CONSERVATION EFFORTS

Ecological Support Areas (ESA), as well as Protected Areas (PA), together with accompanying land use planning

North West Province is host to two UNESCO Biosphere Reserves
– the Magaliesberg and Marico reserves. The Magaliesberg Biosphere
was accepted as part of the UNESCO World Network of Biosphere
Reserves in June 2015, and is largely congruent with the Magaliesberg
IBA. The Magaliesberg range presents an interface between the
Grassland Biome and Savanna Biome which contributes to the high
biodiversity in the region.
More recently, UNESCO recognised the Marico Protected
Environment as an additional biosphere reserve. The Marico Biosphere
Reserve encompasses 447 268 ha and is situated in the Bojanala
Platinum and Ngaka Modiri District Municipalities. The reserve is

Act (Act 10 of 2004). The NWBSP maps biodiversity priority areas, referred to as a Critical Biodiversity Areas (CBA),

Figure 38:
The NWBSP Map of
terrestrial CBA and
ESA for the North
West Province
(NWREAD, 2018)
(DEA, 2018) (NW
READ, pers comm.)

and decision-making guidelines (North West Province, 2015). These areas encompass the terrestrial and aquatic
features deemed critical for the conservation of biodiversity and ecosystem functioning. Collectively, the
Protected Areas, CBAs and ESAs, cover 59% of the province (Figure 38). The CBAs and ESAs that were identified
in the 2009 North West Biodiversity Conservation Assessment (NWDACERD, 2009), were comprehensively reassessed and updated in the 2015 Biodiversity Sector Plan (NWREAD, 2018), and represent some of the most
current information available on biodiversity in the province. Significant improvements in the NWBSP include a
complete re-mapping of vegetation types in the province, inclusion of the provincial biodiversity inventory data,
and an up-to-date 2014 land cover map. Therefore, the statistics reported in the NWBSP supersede those reported

±

â Derdepoort

Madikwe Nature Reserve

Pilanesberg National Park

Botswana

characterised by the dolomitic aquifers that underlie much of the area
and gives rise to three river systems (Marico, Molopo and Molemane
Rivers), and these, along with surrounding savannah and grassland

Marico Biosphere Reserve

â Zeerust

areas, are to be protected within the reserve. Both biosphere reserves
consist of three zones for biodiversity management, namely core,

â Vergelee

â Mahikeng

buffer and transition zones. These represent contiguous areas within
which specific levels of conservation or controlled development are

â Morokweng

Cradle of Humankind

â Lichtenburg

allowed, as per a reserve management plan.

Gauteng

â Ventersdorp â Carletonville

The Barberspan is recognised as a Ramsar ‘wetland of

â

international importance’ under the auspices of the Ramsar
Convention. Barberspan Nature Reserve is 3 118 ha in extent, and
attracts over 300 species of birds. Investigations are underway into

â Delareyville
â Ottosdal

â Taung

possible impacts that this might generate.
Northern Cape

NORTH WEST BIODOVERSITY SECTOR PLAN

The North West Biodiversity Sector Plan (NWBSP) was developed

â Klerksdorp

â Potchefstroom

â Bloemhof
â Christiana

Taung Fossil Site

Vredefort Dome

Free State

in response to the need to take biodiversity into account in land
use planning and decision-making, whilst promoting sustainable
development despite increasing development pressures on
biodiversity and the remaining natural ecosystems (North West
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Magaliesberg Biosphere

Stella

â Vryburg

preserves a unique perennial pan of approximately 2 000 ha that

3.5.2

Brits
â Rustenburg â

Game Farms 2016
Protected Areas (SAPAD 2018 Q3)

NWBSP 2015 CBA v1

Classification
CBA1
CBA2
ESA1
ESA2

Common reedbuck female on a game
farm in the Soweto Highveld Grasslands
- Photo: John Power

3.5.3

PROTECTED AREAS AND CONSERVANCIES

loss, development pressures, and high land values is likely to preclude

In terms of fauna, the CBAs and ESAs of the province are well

The North West Province has 21 formally protected areas and

protected area expansion from being the dominant conservation

connected, and ecological corridors and pathways have been

four informally protected areas (as indicated in Figure 8). The 15

mechanism in the region, hence, the use of controls related to land

considered. Ecological corridors are of particular importance in

protected areas managed by the NWPB cover 1.94% (2 030

of

use and development approvals for ensuring long-term persistence

biodiversity conservation, as they provide habitat for smaller, often

the province. Other conservation areas cover about 271 km2 and

of biodiversity in the province. The Biodiversity Sector Plan should

overlooked, fauna, and provide dispersal paths for source populations,

two municipal reserves an additional 60

allow for faunal movement through an unimpeded habitat, as well

conservation estate to 2 363 km2 (2.25%) (NWP, 2017). However, it

as for genetic transfer, so as to prevent isolation of populations and

is noted that management plans for the provincial game reserves are

inherent genetic diseases and sterilisation that may occur in isolated

not yet approved which compromises the effective management of

populations. Furthermore, these ecological corridors connect the

these two important conservation assets (NWP, 2017). The general

province to its neighbouring provinces, and play a critical role in

target for conservation areas in the province is 13.2% (16 121 km2)

national biodiversity conservation.

(NWP, 2017).

km2.

This brings the total

Updated survey data is key to improving the North West Province

All but four of the protected areas occur in the eastern half of

conservation plans. Capacity constraints may, however, prevent

the province. There is one protected area on the western boundary

employment of a full biodiversity team within the environmental

of the province, and three smaller protected areas in the south, along

and conservation departments. The Province’s management of

and near the Vaal River. Therefore, a larger proportional area of the

threatened and endemic plant species is, for example, limited by not

Savanna Biome is occupied by the protected areas, in comparison

having a dedicated, full time botanist. This means that citizen science

to the Grassland Biome within the province, suggesting the need for

projects are relied on to provide useful and, more importantly,

more protected areas in the Grassland Biome. The National Protected

consistently collected biodiversity data. Encouraging use of existing

Areas Expansion Strategy is focussing on the western and southern

citizen science sites, such as the ADU Virtual Museum, iNaturalist and

parts of the province, with some areas also targeted for the eastern

SABAP2, by specialists within the province could strengthen the value

part of the province.

of such sites for biodiversity monitoring. Citizen science sites of high

Although the protected area network and its expansion through

quality should be supported by SANBI as the designated institute for

land purchase and biodiversity stewardship agreements can play an

biodiversity in South Africa.

important role in protecting specific sites, the combination of habitat

inform all these tools and regulatory processes (North West Province,
2015).

Clean water flows from Dolomite spring - Photo: John Power

km2)

NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

BIODIVERSITY

in previous documents (North West Province, 2015).

54

3.5.4

BIODIVERSITY ECONOMY

3.5.5

IMPORTANT BIRD AND BIODIVERSITY AREAS

3.5.6

WORKING FOR WETLANDS

The CSIR is currently developing a Biodiversity Economy

Important Bird and Biodiversity Areas are sites of global

Working for Wetlands undertook rehabilitation of wetlands within

Transformation Strategy for the North West Province (Kellerman,

significance for bird conservation, identified nationally through multi-

quaternary catchments A21K, A22F and A24D near Rustenburg

Pers. Comm.).

stakeholder processes using globally standardised, quantitative

between 2014 and 2016 (SANBI, 2014). Seven wetlands were within

and scientifically agreed criteria by the international conservation

the Pilanesberg Provincial Game Reserve, and one more outside the

The strategy will be focusing on the following:

organisation, Bird Life. The criteria are based on the presence of

park. These wetlands were all degraded through erosion, with the

1.

Bioprospecting and bio-trade;

threatened species, assemblages of restricted-range and biome-

Rietfontein wetland in quaternary catchment A21K outside the park

2.

Ecotourism;

restricted species, and large concentrations of congregatory species,

threatened by an active head-cut advancing by 30m per year.

3.

Wildlife ranching;

referred to collectively as IBA ‘trigger’ species. Six IBAs overlap

4.

Wildlife hunting;

with the North West Province (Marnewick, Retief, Theron, Wright, &

5.

Wildlife products; and

Anderson, 2015). Three are contained within its borders, and three

6.

Cross-cutting (bio-economy activities that do not easily fit

overlap with neighbouring provinces.
•

• Informal markets;

overlaps with the protected area and is fully protected;
•

• Hunting schools;
• Products from alien invasive plants;

Botsalano Nature Reserve IBA (5 480 ha) overlaps with the
protected area and is fully protected;

•

• Arts & crafts;
• Exotic pet trade

Pilanesberg Provincial Game Reserve IBA (49 580 ha)

Barberspan and Leeupan IBA (6 090 ha) overlaps with the

Photo: John Power

into one of the other sub-sectors)
• Sustainable resource use in protected areas;

protected area and is partially protected;
•

Magaliesberg IBA (363 890 ha shared with Gauteng) partially
overlaps with protected areas, the Magaliesberg Biosphere

Three primary sub-sectors of South Africa’s wildlife sector, which

and the Cradle of Humankind (World Heritage Site) and is

may create employment and contribute to GDP have been identified
as follows; Wildlife Ranching (breeding, animal sales), Wildlife

partially protected;
•

Activities (hunting, game viewing) and Wildlife Products (game meat,

(53 570 ha shared with the Free State) overlaps with the

hides) (Mkefe, 2017). These would also support other commercial
economic sectors, such as transport, accommodation, packaging and
supplies. Three biodiversity economy nodes have been confirmed

Sandveld and Bloemhof Dam Nature Reserves IBA

•

3.5.7

INVASIVE SPECIES MANAGEMENT

Stoebe plumosum (Bankrupt bush) is viewed as an aggressive

protected area and is partially protected; and

encroacher species in large parts of the Grassland Biome, particularly

Spitzkop Dam IBA (13 040 ha shared with the Northern

in the Eastern Cape, Free State, Mpumalanga, Gauteng, and North

Cape) is currently unprotected.

West Provinces (Snyman, 2009). In December 2012, the offices of

for the North West Province, namely; Molopo, Greater Pilanesberg

Importantly, of the total threatened avifaunal species recorded

the Department of Agriculture, Forestry and Fisheries in both the

Heritage Park and Greater Groot Marico which will serve as hubs to

for the North West, 69.2% are present in IBAs, and where relevant,

Free State and North West Provinces initiated a ‘war’ against Bankrupt

generate and facilitate partnerships between protected areas and

the associated protected areas are therefore important conservation

bush encroachment in these two provinces, through partnerships

stakeholders (community and private sectors), and co-ordinate

areas for avifauna within the province.

with the national Department of Environmental Affairs (DEA) and the

wildlife economic activities in these areas (Mkefe, 2017).

provincial Departments of Agriculture (DAFF, 2018). This initiative
has, up to 2018, assisted many farmers in both provinces, and the
estimated figures in the North West Province include 284 land users
and 21 458 ha cleared of Bankrupt bush (unpublished data, DAFF,
2016).
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Consideration of the progress on the recommended management
responses in the 2013 Outlook, indicate that the establishment and
enlargement of conservation areas (conservancies, protected areas,
sanctuaries) in North West should be promoted and supported. The
province should also co-ordinate with existing conservation areas to
obtain biodiversity data, especially where no, or limited, data sources
and monitoring groups are available, such as reptiles, and amphibians,
in particular.
Monitoring of aquatic ecosystems in the North West Province
has only partially been covered since 2013. It is recommended

that urgent attention should be given to re-establish the aquatic

adopt- a-river programme.

monitoring programme in the North West Province. It is important

Fauna trade must be monitored and regulated through legislation

that all biota should be considered to ensure that an overall eco-status

and CITES legislation. Once more, community-based monitoring will

can be determined. Measurement of species specific responses of

provide an improved monitoring network, but will require education

all components of aquatic ecosystems including in-stream habitat,

and community awareness (informant networks are crucial when it

riparian vegetation, macro-invertebrates and fish on a bi-annual basis,

comes to combatting rhino poaching).

is imperative to the successful monitoring of the North West Province

Invertebrates could prove useful as bio-indicators for chemical

rivers. During REMP surveys all responses should be measured, not

and physical changes (pollution, climate change, etc.), for ecological

only macroinvertebrates to ensure that the eco-status of the North

status of habitat and comparative conservation value of habitat (for

West rivers is obtained, and changes in species composition can be

example degradation of habitat or improvement habitat through

quantified over time. There should be a focus on the establishment

rehabilitation). In terms of terrestrial biodiversity, spiders, butterflies,

of catchment management agencies and increased emphasis on the

ants and beetles (Coccinellid, Staphylinid, Carabid, Scarabid and
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Wetlands with white faced whistling ducks - Photo: John Power
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fungivorous beetles), could be considered as indicators of biodiversity

•

and quality of habitat for biodiversity (Hodkinson and Jackson,
2005). Therefore, invertebrate monitoring should not be specifically

•

Ensure social targets regarding service provision are

wetlands support sensitive fauna assemblages. Every effort should

continually established and met; and

be made to better understand and conserve this unique resource for

Ensure continued awareness amongst provincial governing

future generations.

limited to protected species. Although the following activities are

tiers, ensure that national and provincial biodiversity

Overall, there is no serious depreciation in terrestrial fauna

ongoing, it is important to mention that these activities are critical to

frameworks, conservation plans, strategic development

biodiversity - it fluctuates, but appears to be stable. However,

conservation as follows:

plans, and land use plans are integrated, and do not conflict

threatened ecosystems within the province are poorly protected and

with each other.

efforts to increase the extent of these ecosystems within protected

•

Continue with promoting indigenous and water-wise
gardening;

•

Wetlands in the North West Province include examples of highly

areas should be prioritised. The development and implementation

Environmental awareness campaigns, posters, brochures,

specialised and unique systems that bring value for tourism and local

of the NWBSP is pivotal in the conservation of biodiversity and

eco-tourism in the North West Province through various

communities alike, whilst they are mostly utilised for water provision.

ecosystem functioning within the province. In summary, responses

organisations and institutes must be ongoing;

Many of these nationally, and even internationally, important

called for by the biodiversity assessment are listed in the table below.

PRIORITY RATING KEYS
Table 10:
Options for Action for biodiversity
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IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE					

PRIORITY

ROLE PLAYERS

Biodiversity conservation

Update the Provincial Biodiversity Sector Plan and
Protected Areas Expansion Strategy

North West Department of Economic Development, Environment, Conservation and Tourism
North West Province Parks Board

Finalise the regulations and implement the North West
Biodiversity Act

North West Department of Economic Development, Environment, Conservation and Tourism

Implement the North West Biodiversity Sector Plan

North West Department of Economic Development, Environment, Conservation and Tourism

Monitor species conservation utilising the electronic
biodiversity permitting system to enhance the linking
of activities and locations, and improve information
management

North West Department of Economic Development, Environment, Conservation and Tourism

Review and implement recommendations of the North
West Protected Areas Expansion Strategy, which should be
aligned to the national strategy

North West Department of Economic Development, Environment, Conservation and Tourism
North West Province Parks Board

PRIORITY RATING KEYS
Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE					

PRIORITY

ROLE PLAYERS

Develop and implement the Biodiversity Stewardship Plan

North West Department of Economic Development, Environment, Conservation and Tourism
North West Province Parks Board
South African National Biodiversity Institute

Management and Eradication of Alien Invasive Plants

North West Department of Economic Development, Environment, Conservation and Tourism
EPWP Working for Water Programme
Department of Agriculture, Land Reform and Rural Development

Verify the boundaries of proclaimed, designated or claimed
conservation areas and the actual extent of conserved land
area by means of a land use audit for all protected areas and
game farms.

North West Department of Economic Development, Environment, Conservation and Tourism
North West Province Parks Board

Re-establish the Biodiversity Inventory Project to cover
other taxon groups (plants, fish, reptiles, amphibians,
butterflies, moths, spiders, scorpions, aquatic invertebrates
etc.)

North West Department of Economic Development, Environment, Conservation and Tourism
South African National Biodiversity Institute

Develop a Biodiversity Management Plan

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Environmental Affairs
North West Province Parks Board
Department of Water and Sanitation
South African National Biodiversity Institute

Mainstream and implementation of Biodiversity Economy
Transformation Strategy (BETS)

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Tourism
North West Province Parks Board
Department of Arts, Culture, Sports and Recreation
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IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR		

RESPONSE					

PRIORITY

ROLE PLAYERS

Threat to intact watercourses
(aquatic ecologies) and
groundwater

Identification and preparation of an Action Plan to
protect Karst/ Dolomitic Systems

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Water and Sanitation

Reduce the loss of wetlands

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities
Department of Environment, Forestry and Fisheries
Working for Wetlands Programme

Continued efforts to combat eutrophication

National Department of Water and Sanitation

Develop and implement a Dam Management Plan

North West Department of Economic Development, Environment, Conservation and Tourism
Working for Wetlands Programme
Municipalities
Department of Environment, Forestry and Fisheries
North West Province Parks Board
Department of Water and Sanitation

Monitor the Present Ecological State of a water resource

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Water and Sanitation
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Buffalo bull at Khamab - Photo: John Power
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Flamingo and other waterfowl at Spitskop dam - Photo: John Power

CHAPTER 4

WATER RESOURCES
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4.1 INTRODUCTION

4.2 DRIVERS AND PRESSURES

South Africa is a semi-arid country with uneven rainfall

The drivers and pressures as reported in the previous assessment remain predominantly the same for the North West Province. The water

patterns and increased evaporation resulting in water resources

‘issue’ is a combination of compounding factors ranging from climate, varied rainfall, inadequate water supply, demand for water, pollution,

being threatened. The situation is exacerbated by increased

economic activities, as well as governance. All these factors potentially result in the deterioration of aquatic and riparian ecosystem health,

population growth and economic development, increasing the

which poses a threat to human health, as well as to the organisms that rely on these ecosystems.

demand for water. This, coupled with degradation of the health

PRIMARY CATCHMENT

4.2.1

and mining sectors, combine to create the pressures on resources.

Water governance in South Africa is aligned to catchment boundaries rather than provincial or municipal boundaries. Parts of three

Water resources, and how we use this finite resource, has taken

primary catchment areas are present in North West Province, with rivers draining towards the Limpopo (Region A), Vaal (Region C) and Orange
(Region D) rivers (Figure 39). Each of these contain secondary catchments that are important on a more local level as shown in Figure 42.
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Primary drainage regions present in North West Province
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Early morning light on Vaalkop dam - Photo: John Power

The Crocodile West and Groot Marico rivers in the Vaal catchment
are the primary river systems in the Bojanala Platinum District

INSTITUTIONAL ARRANGEMENT

funds for the implementation of the water services.

The prescriptions of the National Water Act (Act 36 of 1998) are

In addition to the WSAs, five water boards, whose primary

Municipality, with the Crocodile West River being predominantly

implemented by the DWS as the primary agent responsible for the

function is to provide bulk water to the WSAs, are found within the

utilised for domestic and mining/industrial purposes (NWP, 2016).

regulating, monitoring, management and planning of water resources

North West: Midvaal Water, Magalies Water, Rand Water, Botshelo

The Crocodile West River system receives large amounts of return

in the country. Chapter 7 of the National Water Act (Act No. 36 of

Water and Sedibeng Water. The Midvaal Water Board operates as a

flows from Gauteng in the form of treated wastewater and stormwater,

1998), requires the Minister to establish Catchment Management

Water Service Provider in the southern part of the province, in support

and this is projected to increase. The Crocodile River is directly utilised

Agencies to perform water resources management functions at a

of local municipalities that are not WSAs.

for abstraction and agriculture, as well as supply to the Brits Water

catchment level, largely through the delegation of water resource

Efficient water management and operations encompasses

Supply Scheme. The Groot Marico catchment is utilised for direct

management to the catchment level, to involve local communities

a collaborative effort from all spheres of government and their

abstraction and treatment of domestic water. Furthermore, water

in the decision-making processes. The Department of Environment,

associated service providers, therefore, it is not solely the effort of the

is abstracted from the rivers for irrigation requirements (NWP, 2016).

Forestry and Fisheries (DEFF) aids the DWS by performing biodiversity

WSA’s but the equal responsibility of all organisations to ensure that

The Vaal Catchment is one of the most extensive catchments

monitoring for aquatic systems. Water Service Authorities (WSA) are

the water challenges that are faced by the province are efficiently

in South Africa and covers four provinces namely, North West,

responsible for providing access to water services, and are usually

and swiftly solved (NWREAD, 2013).

Gauteng, Free State and Mpumalanga. In the North West Province, it

allocated to district or local municipalities. In the North West

is represented as the Harts (Vryburg – Taung area) and Mooi (Tlokwe

Province, there are ten WSAs, namely: Ngaka Modiri Molema District

– Matlosana area) river systems. Water in this catchment is utilised for

4.2.3

WATER USERS

Municipality, Dr Ruth Segomotsi Mompati Municipality, Moretele

The main water users in the province are agriculture, urban areas,

mining, irrigation and domestic supply, and, therefore, impacted by

Municipality, Madibeng Local Municipality, Rustenburg Municipality,

mining, as well as the industrial sector. Together, they represent the

poorly treated effluent and acid mine drainage (AMD).

Kgetleng Rivier Municipality, Moses Kotane Municipality, JB Marks

greatest demand on water in the province.

Finally, North West also contributes to the run-off reaching the
Orange river, via the Molopo river on the border of Botswana.

65

4.2.2

Local Municipality (amalgamation of Ventersdorp and Tlokwe),

Agriculture is an important activity within the province, ensuring

City of Matlosana, and Maquassi Hills Municipality. The North West

food security. Irrigation accounts for the greatest water consumption

Provincial Government is responsible for allocating the necessary

in the North West and is predominantly reliant on groundwater

RAINFALL PATTERNS

reserves, although water conduits are found in various places where

placing pressure on the water systems. The increased demand in

they connect surface water with agricultural areas. The growth and

the urban areas and occasional lack of access to proper sanitation

Rainfall in North West can be described as ‘varied’, with an average

development of the agricultural sector is of vital importance to the

facilities (often in informal settlements) increase the risk of pollution,

of between 300-600 mm of rainfall per annum, with the western parts

province, however, a significant challenge is faced in terms of the

which not only threatens the quality of the water but also destroys

receiving less than the east (NWP, 2016). Evaporation exceeds rainfall

constraints of the limited water available.

aquatic ecosystems and the aquatic life.” (NWREAD, 2013). This

across the province, and inter-annual variation is big. Figure 40 tracks

concern relates to poorly functioning sewage treatment works and

the rainfall between 2013 and 2018 relative to the ‘normal’ expected

other water infrastructure that require upgrades and maintenance.

rainfall. The record clearly shows the drought conditions experienced

Irrigation related infrastructure such as dams, weirs and canals
disrupt surface water flows to direct water to where it is needed.
Deliberate flooding for irrigation purposes may also damage
riparian habitats. The use of agricultural chemicals and fertilizers
is a major source of pollution, as these chemicals do not only
pollute the immediate release area, but contaminate surface and

4.2.4

during 2014/15, leading into the summer of 2015/16.
Figure 40:
Short term rainfall trends within the North West Province
2013-2018 (DWS, 2018a)

The inherent variability in rainfall has implications for rainfall
dependent agricultural activities, the risk of flooding during wet
seasons, as well as the resilience of ecological systems.

groundwater resources off-site through run-off and infiltration into
the soil. Ammonia-based fertilisers and chemicals are considered
to be some of the biggest contributors to soil and water pollution. A
further concern relates to areas where agricultural activities directly
impede on the vital ecosystem function, due to the absence of buffer
zones necessary to prevent fertilizers, chemicals and increased
sedimentation form entering the natural system.
Mining has two major impacts on water resources. The ore
processing requires large amounts of water, and the disposal of the
subsequent effluent is responsible for water quality issues. Mining is
often located in water stressed areas, which means that the inevitable
expansion of mining and mining related activities results in further

WATER RESOURCES

pressures on water. An issue emerging in the North West is the threat
of AMD.
Access to a reliable and safe source of water is a basic right of
every individual as enshrined in the Constitution. For domestic supply
in the North West, water is sourced from surface and groundwater
resources. The North West is, however, predominantly rural, which
makes the direct supply of potable water to remote communities
challenging. For example, 13.8% of households in the Ngaka Modiri
Molema District do not, as yet, have access to safe drinking water
(further information on water supply is provided in the Human
Settlements Chapter).
At the same time, migration to urban areas is a concern: “…more

people are migrating to urban areas increasing water demand and
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018
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4.2.5

ALIEN INVASIVE SPECIES

4.3 STATE

Invader plant species are a countrywide problem, with a
substantial budget allocated to controlling their occurrence
and propagation. Invasive aquatic plants are not only a threat to

WATER AVAILABILITY
4.3.1.1 SURFACE WATER STORAGE
4.3.1

biodiversity, but also put a strain on the quality and quantity of water

Water supply security in the North West is highly reliant on surface water supplied to, and held in, seven locally important dams, with

resources. This subsequently results in higher water needs with

Hartbeespoort Dam, with a full storage capacity of 186.5 million m3 with an area of 20.64 km2, being the largest. Records of storage values for

associated costs and an increase in the rate of evapotranspiration,

the period 2013 to 2018 show that general storage in the province has been consistently high, with several dams never dropping much below

impacting negatively on surface run off and groundwater recharge,

100%. In some of the dams, however, intense annual cycles of emptying and refilling are evident, and the drought conditions that were present

ultimately increasing the suspended solids and nutrient loads within

prior to 2016 can be clearly identified in the records. Klipvoor Dam located in the Bojanala District Municipality, which is predominantly used

surface water due to lower dilution rates (Chamier et al., 2012 in

for irrigation purposes, is shown as an example (Figure 41).

NWREAD, 2013). Biomass and litter production may further result in
changes in the soil chemistry, which will further affect water quality.
Increased nutrient loading, due to reduced dilution and macrophyte
Figure 41:
Dam Level Fluctuations for the Klipvoor Dam
(DWS, 2018b)

invasions, can lead to accelerated rates of eutrophication, which
in turn causes a decrease in the amount of oxygen available in the
water resource, and the growth of cyanobacteria, which is toxic
to both aquatic and human life (Chamier et al., 2012 in NWREAD
2013). Macrophytes, such as water hyacinth in Hartbeespoort Dam,
generally reduce the ability of water resources to provide invaluable

Surface Water Storage ( Klipvoor Dam )
Latest data as at: 03-Jan-2019

ecological goods and services.
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The naturally drained Grootfontein Eye used to be the area
for water supply for Mahikeng. Prior to the 1980’s, boreholes
were drilled along the Grootfontein aquifer to augment
supply, as well as accommodate the rapid increase in
irrigation demands during the 1970’s, and resulted in the eye
disappearing in October 1981. The aquifer has continued
to decline at an increased rate. It has been estimated that
the supply from the Grootfontein aquifer has fallen by 60%
over a ten year period, resulting in only 10 ML/day being
supplied for domestic use. A water balance was conducted
for the Grootfontein Aquifer, and the results provided show
that at any present time there is a deficit that ranges from
19-36 Ml/day, which has been attributed to the increased
demand for irrigation. There have been numerous appeals to
limit the abstraction from the aquifer, however, this has not
been enforced resulting in the present situation. The over
abstraction of this aquifer is continuing, which jeopardises
the aquifer’s ability to sustain water requirements during
periods of prolonged drought, as well as potential failures
at the Setumo Dam. Return flows to the Setumo Dam are
often polluted with effluent, and treatment of this water
is expensive, further highlighting the need to preserve
groundwater resources.

4.3.2

but recovery thereafter (DWS, 2017c). However, while the levels of

4.3.2.1

WATER QUALITY
SURFACE WATER QUALITY

recharge appear to be improving since 2016, there are still areas that

Surface water pollution issues originate from both point

show continued water level lowering such as the Tosca Dolomitic

and non-point sources. In the North West Province, point source

Aquifers and the Vryburg, Delareyville, and Schweizer-Reneke areas.

pollution can be attributed to effluent from industrial, domestic and

In particular, the unsustainable use of dolomitic aquifers is a problem

mining processes, whereas non-point sources include agricultural

that has persisted, not only in the province, but the entire country

return flow and urban stormwater run-off. Furthermore, informal

due to the low yielding nature which has threatened domestic supply,

settlements are a major contributor to diffuse pollution, due to a lack

irrigation as well as hydrological features such as springs, eyes and

of municipal services. The DWS: Resource Quality Services have 363

wetlands. Detail on the case of the Grootfontein Aquifer is provided in

active monitoring points in the province (Figure 42).

the adjacent text box.

WATER RESOURCES

Grootfontein Aquifer

throughout the province during the drought period of 2015-2016,

Figure 42: Surface and groundwater monitoring points,
as per secondary drainage regions present in the North
West Province

4.3.1.2

GROUNDWATER

Due to the rural nature of most areas of the province, groundwater
is the predominant source of water for a number of settlements.
Furthermore, it is used extensively for agricultural irrigation to
compensate for the arid character of the province. (Cobbing, 2018).
Data from the National Groundwater Archive related to changes in
groundwater levels from 2015 to 2018, show a lowering water level
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Dissolved Major Salts – can originate from

relative state of the various secondary drainage regions, both in

organic sources such as vegetation, industrial

terms of trends over time, and comparisons against the Target Water

waste and sewage or inorganic sources, such

800,00

Quality Range (TWQR) for domestic or aquatic use set by DWS.

as run-off from urban areas, fertilisers and

700,00

Unfortunately, the amount of monitoring data has declined since the

pesticides, and provides a general indication of

600,00

2013 reporting cycle, presumably due to a decline in the number of

the quality of the water. Concentrations mirror

500,00

points being actively monitored.

those reported in the 2013 Environment Outlook

DMS (mg/L)

Data from the monitoring points provide an indication of the

Secondary
Drainage
Regions
A2

A3
C2

400,00

Indicators of water quality are listed below, and although all the

Report with DMS concentrations in drainage

indicator substances can occur naturally, exceedances of the TWQR

region A (Limpopo catchment) being within the

200,00

levels are most certainly due to anthropogenic influences. In terms of
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Figure 43:
DMS Concentrations per secondary drainage region (DWS, 2017a)

be ascribed to agricultural return flows, given the
predominance of agricultural cultivation in the
area.
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amount of nutrients, salts or impurities in the
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water, as pure water has a conductivity of zero.
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Concentrations are all within the TWQR and

100,00

appear to be decreasing over time (Figure 44).
Data for drainage region D4 was not available,
however, over the period 2009-2012, it was also
compliant with the TWQR.

Blue Pools - Photo: John Power
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Figure 44:
EC concentrations per secondary drainage region (DWS, 2017a)

Sulphate - occurs naturally in the environment, but is often found in elevated
run-off from agriculture, cultural practices and industries. Most SO4 concentrations are
within the TWQR, except for drainage region C2 which had exceedances leading up to
2015 (Figure 45). Since then, the region has shown an encouraging improvement.
Drainage region C2 is largely congruent with the Dr Kenneth Kaunda District Municipality,

Figure 45:
SO4
Concentrations
per the secondary
drainage region
(DWS, 2017a)
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fluctuations were evident in the period 2009-2013.

Chloride (Cl) - is a commonly occurring element in nature, however, excessive amounts
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Figure 46:
Cl concentration
per secondary
drainage region
(DWS, 2017a)

difficult to confirm the apparent turnaround that took place in 2014 (Figure 46).
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C3

50,00

be monitored as the concentrations may be indicating a rise over time, although similar

elevated levels in drainage region C3 (Harts River) in 2013, which matches the levels
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causes of the exceedances noted. However, drainage region C9 (Lower Vaal), needs to

concentrations throughout the province are within the TWQR, with the exception of
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where the predominant land uses are mining and agriculture. These are the most likely

can be due to wastewater from industries, municipalities, and agricultural run-off. Cl
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concentrations due to anthropogenic sources such as wastewater (sewage), as well as
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Nitrate/Nitrite – are commonly found within the environment as part of the Nitrogen
anthropogenic sources, such as agriculture, improper sanitation practices, as well as the
disposal of animal waste. NO3/NO2 concentrations are all below the TWQR, with drainage
region C2 (Dr Kenneth Kaunda District Municipality) showing the highest concentrations
(Figure 47).
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Ammonium - can occur naturally, however, often enters aquatic environments
form wastewater treatment works (WWTW) and industrial processes. Whereas NH4
concentrations were generally compliant in the period 2009-2012, the current reporting
cycle shows concentrations in drainage regions C2, C3, C9 and D4 (southern and
western parts of the province), which are way above the TWQR. The records show that C2

Figure 48:
NH4
Concentrations
per secondary
drainage region
(DWS, 2017a)

returned to acceptable levels in 2016, however, there is no data for region C3 for 2016-
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from anthropogenic sources such as run-off from agricultural practices, effluent

A3

8,00

C2
C3

6,00

C9

4,00

17, and region D4 remains consistently high (Figure 48). The causes of these elevated
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concentrations should be investigated, as it could be linked to a range of different

0,00

sources. In drainage region C (Vaal), the concentrations can be due to agricultural return
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flows, whereas the monitoring points in region D4 are below Mahikeng and, therefore,
the pollution is likely to be linked to improperly functioning WWTW or industrial releases.
Phosphates - are chemicals containing the element phosphorous, and they affect
the environment via run-off from farms, gardens, waste water and industrial areas.
Concentrations within drainage area C (Vaal River) are marginally above the TWQR,
however, levels in D4 (measured downstream of Mahikeng) are significantly elevated,
and require investigation, as well as restitution (Figure 49). Likely sources of the

Figure 49:
Phosphate (PO4)
concentrations
per secondary
drainage region
(DWS, 2017a)
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pH – simply put, pH is an indicator of the relative acidity or alkalinity of water. Pure water
indicates minor fluctuations over the period 2013-2017. However, the pH readings for
the catchment areas remained relatively neutral throughout the period.
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Figure 50:
pH levels per
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drainage region
(DWS, 2017a)
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Escherichia coli - is a reliable indicator of faecal bacterial contamination of surface
is available (Figure 51), and this continues a similar trend reported in the previous
Environment Outlook. The major contributor to E.coli concentrations is untreated or
partially treated effluent from wastewater treatment works, or surface run-off from
settlements with a lack of access to sanitation services. Failing wastewater treatments
works is an issue, not only within the North West Province, but the country as a whole.

Figure 51:
Escherichia
coli (E. coli)
concentrations
per secondary
drainage region
(DWS, 2017a)
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More information on this issue is provided in Section 4.3.2.2.
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WASTEWATER TREATMENT SYSTEMS (GREEN DROP REPORTS)

The poor performance of WWTW is of serious concern. The DWS Green Drop
reports for the period 2009 to 2014 paint a negative picture, with a significant

WATER SERVICE
AREA NAME

2013

DEVIATION FROM GREEN
DROP STANDARDS (%)

2014

2015

2016

2017

WASTEWATER TREATMENT WORKS
CRITICAL RISK

HIGH RISK

design capacity requirements, operational flow requirements, or quality compliance

Maquassi Hills LM

100%

Moretele LM
Ngaka Modiri Molema LM

100%
99.6%

Ventersdorp LM
Matlosana LM

94.1%
89.9%

Dr. Ruth S Mompathi DM

88.2%

Kgetleng Rivier LM
Moses Kotane LM
Madibeng LM

88.2%
76.5%
71.2%

Rustenburg LM

58.4%

(microbiological measures, physical considerations and chemical measures). In 2013,
11 plants were considered critical risks and by 2014, the most recent date for which
Green Drop audit results are available, 26 plants were reported as critical risk plants.
Furthermore, the DWS’s 2014 Green Drop Report (DWS, 2014b) indicates that the
assessors found little or no effort was made in certain systems to comply with even
the minimum standards. Water treatment systems declared critical risk and high-risk
systems, and plants in 2014, are indicated in Table 11.

Table 11:
Summary of
the wastewater
treatment plants
reported as
being in the most
critical condition,
as of 2014 (DWS,
2014b)

Rulaganyang, Wolmaranstad,
Leeudoringstad
Swartdam
Coligny, Itsoseng,
Lichtenburg, Ottosdal,
Sannieshof, Mahikeng,
Delareyville, LehurutsheWelbedacht, Atamelang,
Zeerust, Mmabatho
Ventersdorp
Stilfontein,
Hartebeesfontein
Bloemhof, SchweizerReneke, Vryburg
Koster
Mogwase

Orkney, Klerksdorp

Swartruggens
RietfonteinHartebeespoort,
Letlhabile, Mothotlung
Monnakato
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number of plants reported as a ‘critical risk’. This includes works that do not meet the
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120%

Comparison of Blue Drop Scores, 2009-2014

DRINKING WATER QUALITY (BLUE DROP REPORTS)

4.3.2.4

80%
2009

60%

2010

40%

2011
2012

20%

2014

0%

0%

20%

2014

Moretele LM

for the years after 2014, it is impossible for the public to be aware of this risk.

Moretele LM

Madibeng LM

community at risk to a host of waster borne diseases. In addition, with the lack of published information

Madibeng LM
Rustenburg LM

declined. This is a great cause for concern, as the provision of sub-standard quality water puts the

Rustenburg LM

Kgetlengrivier LM

drinking water to local communities. However, many of the water systems performed poorly and even

Kgetlengrivier LM

Moses Kotane LM

Tlokwe City and Rustenburg Local Municipalities performed well over this period, providing safe

Moses Kotane LM

Ngaka Modiri Molema DM

attained Blue Drop status (DWS, 2014a).

Ngaka Modiri Molema DM

Dr Ruth Segomotisi Mompati DM

The trend of Blue Drop Scores for the period 2009-2014 are shown in Figure 52. The Blue Drop score
for North West substantially declined from 79% in 2012 to 63% in 2014, and was the only system that

Dr Ruth Segomotisi Mompati DM

Maquassi Hills LM

functional issues plaguing non-compliant systems.

City of Matlosana LM

City of Matlosana LM

by awarding a ‘Blue Drop’ to well-functioning systems and providing insight into the systematic and

Maquassi Hills LM

Tlokwe City LM

provide data and information pertaining to the performance of each supply system on municipal level,

Ventersdorp LM

Ventersdorp LM

performance of the Water Service Authorities and their Service Providers. It was conceived as a means to

Figure 52:
Blue Drop
Scores for
water supply
systems in
the North
West from
2009 to 2014
(DWS, 2014a)

100%

Tlokwe City LM

The Blue Drop audit system instituted by DWS in 2009, measures and compares the results of the

Comparison of Blue Drop Scores, 2009-2014

4.3.2.3
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40%
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60%
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80%

100%
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DAM WATER QUALITY (TROPHIC STATUS)

The trophic status is used to describe the water quality in dams. The trophic status is determined by
describing the chlorophyll and phosphorus concentrations within a given dam. The enrichment of water
with nutrients (nitrates and phosphates) is termed eutrophication and while the process occurs naturally,
it will escalate to unhealthy levels due to the cumulative impacts of polluted run-off that originates from
domestic sources, discharge of treated wastewater into the rivers and agricultural run-off enriched with
fertilizers. The National Eutrophication Monitoring Programme (NEMP) was founded by DWS in 2002, and
TaungDam and cattle in a rural setting - Photo: John Power

is used to collect water quality data for all dams within South Africa. The NEMP differentiates between four
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levels of eutrophication, namely Oligotrophic (negligible), Mesotrophic (moderate), Eutrophic (significant)
and Hypertrophic (serious).
Table 12 shows that of the 16 dams in the North West Province, the majority of the dams have had
issues with regards to nutrient loading during the past 5 years. Generally, the dams exhibit poor conditions,
with most dams already being eutrophic or hypertrophic, however, most of the dams are classified as
significant to serious in terms of eutrophication potential. Improvement during the 2017 winter season
should be monitored to see if it develops into a continued upwards trend. Water in hypertrophic state
typically becomes covered in smelly green algal scum or floating aquatic plants on the water surface, with
the water becoming oxygen deficient due to decaying organic matter. This decreases aesthetic appeal,
recreational opportunities, property values, and increases the cost of treating the water for subsequent
use. Hartbeespoort Dam, as a major source of water in the province, is well known for having seriously
hypertrophic water.

120%

Table 12: Dam Water Quality within the North West Province (2012-2017)

CLASSIFICATION
Oligotrophic (negligible)
Mesotrophic (moderate)
Eutrophic (significant)
Hypertrophic (serious)

DESCRIPTION
Low in nutrients and low in primary productivity, but good water quality
Intermediate levels of nutrients, fairly productive in terms of aquatic animal and plant life
and showing emerging signs of water quality problems
Rich in nutrients, very productive in terms of aquatic animal and plant life and showing
increasing signs of water quality problems
Very high nutrient concentrations where plant growth is determined by physical factors.
Water quality problems are serious and can be continuous

TROPHIC STATUS

EUTROPHICATION POTENTIAL

MEAN ANNUAL CHLOROPHYLL A (µg/l)

MEAN ANNUAL TOTAL PHOSPHORUS (mg/l)

0<x<10
10<x<20

x<0.015
0.015<x<0.047

20<x<30

0.047<x<0.130

>30

>0.130

DAM

SUMMER
2012-10-012013-03-31

WINTER
2013-04-012013-09-30

SUMMER
2013-10-012014-03-31

WINTER
2014-04-012014-09-30

SUMMER
2014-10-012015-03-31

WINTER
2015-04-012015-09-30

SUMMER
2015-10-012016-03-31

WINTER
2016-04-012016-09-30

SUMMER
2016-10-012017-03-31

WINTER
2017-04-012017-09-30

Hartbeespoort Dam

Hypertrophic

Hypertrophic

Hypertrophic

Oligotrophic

Hypertrophic

Mesotrophic

Hypertrophic

Oligotrophic

Hypertrophic

Oligotrophic

Buffelspoort Dam

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Lindleyspoort Dam

Oligotrophic

Mesotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Mesotrophic

Mesotrophic

Hypertrophic

Mesotrophic

Oligotrophic

Koster River Dam

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Mesotrophic

Mesotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Olifantsnek Dam

Mesotrophic

Hypertrophic

Mesotrophic

Mesotrophic

Mesotrophic

Mesotrophic

Mesotrophic

Mesotrophic

Eutrophic

Oligotrophic

Bospoort Dam

Hypertrophic

Hypertrophic

Mesotrophic

Hypertrophic

Eutrophic

Hypertrophic

Hypertrophic

Hypertrophic

Eutrophic

Eutrophic

Bulhoek Dam

Hypertrophic

Hypertrophic

Hypertrophic

Mesotrophic

Mesotrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Eutrophic

Klipvoor Dam

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Marico Bosveld Dam

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Klein-Maricopoort Dam

Eutrophic

Eutrophic

Oligotrophic

Oligotrophic

Oligotrophic

Eutrophic

Mesotrophic

Hypertrophic

Mesotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

-

-

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Disaneng Dam

Oligotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Mesotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Taung Dam

Mesotrophic

Mesotrophic

Mesotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Oligotrophic

Roodekopjes Dam

Hypertrophic

Hypertrophic

Hypertrophic

Mesotrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

-

-

Molopo (Ratshidi) - Modimola Dam

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Eutrophic

Hypertrophic

Hypertrophic

Hypertrophic

Mesotrophic

Lotlamoreng Dam

Hypertrophic

Hypertrophic

Hypertrophic

Eutrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Hypertrophic

Oligotrophic

Klerksdorp Dam
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Figure 53:
Groundwater Quality Parameters
per secondary drainage region
(DWS, 2017b)
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can increase the costs associated with bringing water to an acceptable

Fresh clean water - a dolomitic acquifer at Tamasikwa near Taung
Photo: John Power

usable standard, but it also increases the risk for the cyanobacteria
growth. Cyanobacteria is a concern as the toxins they produce are
toxic to both humans and fish. Direct contact with contaminated
water can result in respiratory difficulties, gastrointestinal symptoms,
skin rashes, ear pain and eye irritation, as well as liver and nerve
damage. Furthermore, eutrophication will increase the cost for water
treatment (DEA, 2012).
South Africa has one of the most sophisticated and wellestablished water supply systems which consist of dams, reservoirs,
pipelines and water treatment works. There has been an effort to roll
out key water infrastructure projects, however, there are issues that
have resulted in delays to these projects, such as the destruction of
boreholes and machinery to provide more demand for independently
operated water tankers (Sempethe, 2018). Dams are an essential
component in the delivery of water, however they pose a risk to
the natural flow of water, as well as the movement of fish and other
aquatic species, and the ability of rivers to disperse nutrient loading.

Aquatic ecosystems in the North West Province include rivers,

not only in the province but also the country. This is due to old and

wetlands, springs, dams and groundwater aquifers that interact to

aging infrastructure, as well as direct disposal of waste into riparian

provide water. Functioning aquatic ecosystems are imperative, as

systems, especially in areas where there are informal settlements,

these provide a number of ecological services such as adequate

due to lack of sanitation services. This is corroborated by the results

water provisions and quality, buffers for flooding and drought, as well

of the Green Drop audits. The immediate concern is that this form of

as habitats for aquatic biota (DEA 2012). Water quality, in particular

contamination results in water borne diseases such as cholera (DEA,

surface water, has remained a consistent and persistent issue

2012).

plaguing the province. This impacts not only on human health, but

High ammonium levels in water often points towards enriched

detrimentally affects ecosystem functioning. Of particular concern

agricultural run-off, however, as shown earlier, the elevated levels

are elevated levels of DMS, E.coli, NH4 and PO4.

found in surface water in North West is likely to derive from urban

Dissolved salts appear to be a universal concern, with elevated

sources. This impacts on the natural functioning of aquatic systems

levels present in all drainage regions over several years. High DMS

downstream of settlement areas, thereby compromising the water

concentrations can impact on the ability of aquatic biota to take up

quality for all downstream users. Phosphate is a significant issue in

nutrients, but also limits the use of water for agricultural or domestic

drainage region D4, where it is likely driving the eutrophication of

applications. Similar universal concerns are present with regards to

surface waters.

E.coli. Excessive levels of E.coli concentrations, which measure the

Eutrophication is one of the most important threats to dams in

amount of faecal coliforms in the surface water, has been an issue,

the province. Eutrophication has significant aesthetic impacts, and

4.5 RESPONSES
4.5.1

EUTROPHICATION

The most notable intervention in respect of countering the
persistent eutrophication problem was the DWS’s Harties Metsi

a Me project. This is a remedial project aimed at the removal and
management of biomass accumulated in the Hartbeespoort dam,
and food web restructuring and management through restructuring
the basin fish population. Unfortunately, the project has been put
on hold for the foreseeable future as the DWS attempts to develop a
remediation unit (Christie, 2013).
4.5.2

WATER CONSERVATION AND DEMAND MANAGEMENT

WATER RESOURCES

4.4 IMPACTS

All water uses are responsible to ensure that the management
and operation of water resources in a catchment is utilised efficiently.
Certain interventions that can be implemented include repairing
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

76

leaks, adequate pressure management to prevent pipe bursts,

examples are already present in the province. For instance, the mines

Vaalharts irrigation scheme at the confluence of the Vaal and Harts

improved management of water and wastewater treatment works,

around Rustenburg are using treated effluent from the Rustenburg

Rivers, is the largest and oldest irrigation scheme in the country, and

and metering of bulk supplies and consumers (NWP, 2016).

WWTW for their ore processing, thereby reducing their reliance on

one of the largest in the world. Currently, there is a process underway

Numerous water and wastewater service projects have been

potable water. In certain circumstances, such re-use can create an

to upgrade this scheme, that will result in an estimated 40 million

implemented in the country in recent years, with many more in the

additional revenue stream for the municipality. Treated effluent can

m3/a potential water savings once fully implemented. Savings within

pipeline (DWS, 2017a). The intention is to extend the supply of piped

also be used to irrigate open spaces in urban areas.

this sector will create economic opportunities, especially within the

water services and sanitation, as well as increase available capacities.

There are numerous wastewater treatment works with large

Currently, there are eight large projects (i.e. with a total cost of at

operating capacities that can be utilised for water re-use by water

least R250 million but less than R 1 billion over the project lifecycle)

sectors, such as industrial and irrigation in addition to mining

under construction in the North West Province (DWS, 2017b). A

operations. Future planned wastewater treatment works should

further 32 smaller water and wastewater services projects are being

consider re-use options in feasibility studies. It is imperative that

In light of an increased importance of groundwater in the overall

implemented across the province with regards to Regional Bulk

wastewater treatment is performed in a manner that ensures that

water picture in South Africa, and immense pressure on surface

Infrastructure, Accelerated Community Infrastructure and Municipal

re-use is a viable option, as currently the majority of wastewater

water resources, a process has been launched to update the National

Water Infrastructure Programmes (DWS, 2017b).

treatment works are not operating optimally. Mines that are currently

Groundwater Strategy in order to better conceptualise the role of

de-watering should also consider the use of this water, if this is not

groundwater. The strategy is aimed at providing a framework for the

happening currently (NWP, 2016).

governance and operation of groundwater resources, to “…ensure

Water Conservation and Demand Management is receiving
increased attention from the DWS in terms of funding, as the reality

rural North West. These actions will require large scale investments
from DWS, Irrigation Boards and WSA’s (NWP, 2016).
4.5.3

GROUNDWATER DEVELOPMENT

of the water constrained nature of our country is becoming more

The irrigation sector is the greatest consumer of water in the

sustainable, accessible and cost-effective groundwater supplies for

prominent. Industries and mining are prime candidates for utilising

North West, and increased efficiency within this sector can make a vast

human survival and socio-economic development, while maintaining

Water Conservation and Demand Management measures, and

difference in the amount of water available for other water uses. The

the environmental services that groundwater is supporting, in an
integrated development approach.” (DWS, 2016).
At provincial level, the North West Groundwater Master Plan
(DWAF, 2010) is the most current guiding document used to define
groundwater management in the province. The master plan provides
a detailed description of each groundwater unit, and provides
background information on the functioning of the systems. The
plan further provides information in terms of utilisation, protection,
management, control and data/information management. Once
the National Groundwater Strategy is finalised, the North West
Groundwater Master Plan should also be updated to ensure that this
plan is aligned with the national vision in order to achieve sustainable

Photo: Hermien Roux

groundwater use.
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There are indications of opportunities for groundwater
development in the areas of potentially high-yielding dolomitic
areas, although there is a lack of monitoring, and therefore limited
understanding of the resources (NWP, 2016). This includes areas such
as Moretele Local Municipality, Madibeng Local Municipality, Moses

Municipality, and Dr Ruth Segomotsi Mompati District Municipality.

4.6 CONCLUSION
The state of water in the North West is complicated and multi-

There is currently a feasibility study being conducted in the Kagisano-

faceted, as water of sufficient quantity and adequate quality is

Molopo Local Municipality.
4.5.4

CLIMATE CHANGE

The Provincial Climate Change Adaptation Strategies report
(Pegasys, 2015) details the province’s required response to further
pressures on its water resources. It recognises that climate change
and reduced water availability will result in lower surface run-off,
changes in run-off patterns, a higher incidence of sudden floods,
and an increase in the potential for water pollution. In response, it
advocates an over-arching strategy aligned with that of the National
DWS, that consists of four elements (Pegasys, 2015):
1.

Enhanced water resource protection programme

2.

Enhanced use of water conservation and demand
management measures

3.

Improved water quality management

4.

Stronger inter-departmental coordination

4.5.5

WATER QUALITY MONITORING AND REPORTING

The Blue and Green Drop Certification Programme was
established by DWS to monitor and report on drinking water quality
and the management of wastewater systems, within a range of

The Premier of the North West Province, Job Mokgoro,
stated in a media briefing that there is a need for better
communication between all spheres of government,
water boards and the communities in order to
determine the challenges and feasible solutions.
The premier further highlighted the importance of
community engagement, as it is the people on the
ground that have a far better understanding of the
issues and can provide practical solutions.

necessary for economic development and improving livelihoods.
Unfortunately, data on the quality and quantity of water resources
in North West province are hard to assemble, as the majority is not
released publicly by the DWS.
The information available indicates that water quality issues
remain a problem in the North West Province. Although there have
been certain improvements, parameters such as the Nitrate and
Phosphate concentrations continue to exceed acceptable levels.
Unacceptably high E.coli concentrations remain a persistent issue

“Water and Sanitation Minister, Nkwinti said his
department had decided to establish provincial
joint tactical centres and district operational
centres so that there were ‘proper working
together’ in addressing water challenges in the
country.”

that has plagued the province since the preceding reporting period.

Excerpt taken from: Semphete: The official Bokone
Bophirima Government Newspaper, Government
to Improve Communication on Water Challenges,
3 August 2018

It must be highlighted that there is a need to improve the amount

Where the pollution indicators show exceedances, the causes, such as
inadequate waste water treatment or industrial effluent, need to be
investigated and a concerted effort applied to rectifying the situation.
Furthermore, dam water quality is still on the list of concerns, and
requires appropriate cross-boundary land use management.
of active water quality monitoring points, as well as to ensure that
there is adequate data available, in order to provide an accurate
picture of what is occurring within the catchments in order to
accurately determine high risk areas.

acceptable pollution limits. The Blue Drop performance assessment
tool is concerned with water purification, whereas the Green Drop
tool is used to monitor wastewater systems.

since 2016/17 focused only on monitoring non-compliant treatment
systems. Unfortunately, the latest data has not been made available
to the public. This is concerning for the North West, as previous Blue
and Green Drop reports highlight some of the worst performing
systems being in the North West Province. This poor performance
results in health impacts for humans and the natural environment.

Sedimentation from slate mines Elands
Photo: Hermien Roux

Usually, yearly, the Blue and Green Drop tools are applied across
all treatment works. However, due to a lack of assessors, the DWS has
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Kotane Local Municipality, most of the Ngaka Modiri Molema District
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Further response actions required to address the concerns related to the quality and availability of water in the North West are listed in Table 13 below.

PRIORITY RATING KEYS
Table 13:
Options for Action for water resources

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE						

Water balance

Strategies to encourage water efficiency and reuse (water
conservation and demand management)

Department of Water and Sanitation
North West Department of Human Settlements
Municipalities

Reward interventions to develop alternative sources of water

Department of Water and Sanitation
North West Department of Human Settlements
North West Province Department of Rural Development and Land Reform

Address the poor and deteriorating water quality status of dams,
particularly in respect of elevated phosphorus concentrations

Department of Water and Sanitation
Municipalities

Implement the North West Groundwater Master Plan

Department of Water and Sanitation

Monitoring of water use from groundwater sources (boreholes
and wells), through the installation of water metres and
associated strategies.

Department of Water and Sanitation
North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Implement the National Water Resource Strategy II

Department of Water and Sanitation
All provincial departments
Municipalities

Investment to address aging water supply infrastructure to
eradicate the water service delivery backlogs

Department of Water and Sanitation
North West Department of Human Settlements
Municipalities

Improved management and maintenance of water and sanitation
facilities, in line with the Blue and Green Drop Certification

Department of Water and Sanitation
Municipalities

Water infrastructure
and services
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IMMEDIATE:

PRIORITY

ROLE PLAYERS

4.7
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CHAPTER 5

HUMAN SETTLEMENTS

Schweizer Reneke - Photo: John Power

This chapter highlights the interconnected relationship between society and the natural
environment – with a focus on the North West landscape and spatial structure, housing and
tenure trends, and the access of local communities to basic services.
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5.1 INTRODUCTION
A complex relationship exists between humans and the
environment. This relationship is multi-dimensional, and changes
over time. As humans have evolved, we have made phenomenal
advances in our understanding of natural systems. Our ability to
manipulate, engineer and design the world around us has grown, and
we have flourished as a result. Yet, we remain dependant on natural
systems; the environment provides food, resources and shelter, even
if the way that we extract these resources has changed significantly
over time. Likewise, our impacts on the natural environment

of life of the people of the North West. With reference to the focus of this report on the state of the environment, it is these activities that are

Population
(%) (2016)
associated with the livelihoods and living conditions that result in how, when, where and with what intensity
natural resources
are utilised,
resulting in associated impacts on the natural environment, such as the degradation of habitats, and various forms of pollution.
5.2.1

20%

POPULATION DYNAMICS AND SOCIIO-ECONOMIC CONDITIONS

The North West Province is home to approximately 3.8 million people, spread across the four district municipalities of Bojanala Platinum (1
657 148), Ngaka Modiri Molema (889 108), Dr Ruth Segomotsi Mompati (459 357) and Dr Kenneth Kaunda (742 24%
821) (see Figure 54) (Stats SA,

2017a). The Master Spatial Plan (2017) prepared by the North West Department of Human Settlements estimates that this number will grow
to four million by 2030.
The province is considered to be largely rural, with disbursed rural villages and concentrations of people and activities at economic nodes
(cities and towns). The relatively small population results in a low population density.

have changed and amplified. As a result, we are now vulnerable to
shifts in natural systems associated with climate change impacts,
including the increasing frequency and intensity of natural disasters,
atmospheric pollution, a warming climate, soil degradation and
deforestation, and declining availability of natural resources.
This chapter highlights the interconnected relationship between

44%

12%

Figure 54:
Comparison
of municipal
population and
size

Municipal
population,
as (2016)
a provincial
Population
(%)
percentage (Stats SA, 2017a)

Bojanala Platinum

Ngaka Modiri Molema

Dr Ruth Segomotisi Mompati

Dr Kenneth Kaunda

Municipal
area,
as a(%)
provincial
Size of
area
percentage (NWDC, 2017)
14%

20%

18%

44%

12%

society and the natural environment – with a focus on the North

42%

27%

24%

West landscape and spatial structure, housing and tenure trends, and
the access of local communities to basic services. These variables
West, where the majority of people fall below the poverty line, and are
strongly dependant on the natural environment and basic services
provided by government. This is an important aspect to recognise
in the Environment Outlook Report, as it gives context to the many
discussions and perspectives outlined in this chapter against the
dynamics of human activities and their consequences.

Bojanala Platinum

Ngaka Modiri Molema

Bojanala Platinum

Ngaka Modiri Molema

Dr Ruth Segomotisi Mompati

Dr Kenneth Kaunda

Dr Ruth Segomotisi Mompati

Dr Kenneth Kaunda

Size of area (%)

The historical spatial pattern is connected to the migration trends observed in the province. A common trend observed across South
Africa, is a substantial out-flow of migrants from poor regions of the country to large economic nodes, such as various nodes of development in
14% rural areas
18% to seasonally migrate to mining areas and towns for work, where they
Gauteng. In the North West, it is common for job seekers from

often rent a home or live in informal conditions; whilst still maintaining their roots in their rural homes. For example, this is typically experienced

5.2 DRIVERS AND PRESSURES
While there are several drivers and pressures at play which
influence the conditions in the province, the specific drivers of
environmental change from human settlements are population
dynamics, socio-economic conditions and spatial development.
These drivers influence the livelihoods, living conditions and quality

27%
in the Bojanala Platinum region where the demand for rental homes is on the rise.
42%

The largely rural province is also struggling with a high level of poverty, which is strongly linked to historic dynamics. As much as 46% of the
provincial population is living in conditions of poverty – records which are higher than the national average of 39.9% (Housing Development

HUMAN SETTLEMENTS

provide a perspective of the quality of life experienced in the North

Agency, 2017). This is concerning as people in poverty rely directly on the natural environment for resources and shelter, and, therefore,
experience the devastating effects of climate change and extreme events more acutely. Furthermore, the impacts of this reliance on nature
Bojanala Platinum
Modiri Molema
are often reported as clearing of vegetation
and the consequencesNgaka
of wind
and water erosion, as well as pollution associated with solid waste
Dr Ruth Segomotisi Mompati

dumping and the challenges of sanitation.

Dr Kenneth Kaunda
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With high levels of poverty and unemployment, coupled with
the strong migration patterns of labourers seeking employment,
growing housing informality is a trend that has been observed
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Figure 55:
Poverty headcount (ratio of population, spread across
the municipal boundary) as of 2016 (Stats SA, 2017a)
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environment with related pollutants, which become health
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poverty in the former Bantustan areas, whilst those municipalities

9.3 - 12

150
Kilometers
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with economic nodes and mobility corridors have better poverty
counts. The municipalities which are on the south-eastern

figure is therefore indicative of levels of poverty experienced in the

water, sanitation and electricity, as well as healthcare, education and

boarder, and closer to other economic activities, tend to have the

local municipality, but is not spatially accurate, and a diversity of

sustainable livelihoods, amongst others.

lowest headcount of individuals below the poverty line. This map

situations may be applicable per individual, per location.

was generated using the poverty statistics which were measured
and reported on in the 2016 Stats SA Community Survey. The
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In South Africa, the historical spatial pattern is a powerful
structural element, which is strongly associated with growing

5.2.2

SPATIAL DEVELOPMENT

poverty and inequality. Centuries of racial segregation, fragmented

poverty line is approximately R 992 per person per month, against

The spatial pattern of settlements is a powerful structuring

settlement patterns and discriminatory investment in infrastructure,

2015 prices. This suggests that any person or household that has

element in society. Investment in infrastructure (formal roads,

have distorted the spatial pattern of the country (NPC, 2011; Housing

an income below this, is ‘below the poverty line’. This count for the

market places, communication networks, education centres, clinics

Development Agency, 2017; Stats SA, 2017a).

North West Province has been averaged and represented across

and hospitals, and even housing), are all important aspects of society

The North West Province was formed post-1994, and includes

the local municipal boundary, to provide effect to this map. The

which enables communities to have access to basic services such as

parts of the previous Transvaal and Cape Provinces, as well as most

of the former Bantustan (or homelands) of Bophuthatswana. These
‘homelands’ were created by the former political regime (North
West, 2016/2017; North West, 2017), and are where black people
in the country were forcibly relocated to. These areas were not only
overpopulated, but largely neglected by the authorities at the time;
and, therefore, were severely lacking in infrastructural investment
(such as basic services, housing and roads), employment, services,
sustainable livelihoods, and even natural resources such as water and

Spatial transformation is not only necessary
for equality and the development of an
integrated South African society, it is integral
to the development of sustainable forms of
development, with efficient resource use and
the preservation of functioning ecosystems
(Steenkamp, 2018).

Many people still live in the former Bantustans and the

planning and government expenditure, with the focus ensuring

population growth, shifting policy and legislation, property

spatial transformation. By bringing about a more spatially balanced,

markets, technological advances, globalisation, political dynamics,

efficiently functioning and sustainable country, which is ‘spatially

corruption, and the impacts of a degrading natural environment,

just’, more opportunities will be created for the improvement of the

climate change and natural disasters, amongst others. Housing for

quality of life of victims of colonisation and apartheid (NPC, 2011).

low-income urban dwellers is still being provided on large tracts

The historical spatial pattern is the canvas upon which current

of cheap, vacant land on the urban periphery, along with growing

planning, investment and development (formal and informal) by the

informal settlements. Very little housing delivery is carried out in a

public and private sector takes place. It provides a host of complex

sustainable manner. As a result, spatial distortions and the resulting

challenges that face the current generation, to correct the wrongs of

socio-economic dynamics of the past have been exacerbated (NPC,

the past to ensure a better future for all South Africans.

2011; Housing Development Agency, 2017). This makes it more and

Significant investment has been made in infrastructure post
1994, particularly in impoverished areas and to ensure connectivity

more difficult to meet all the needs of citizens, and is a trend which
is experienced across South Africa, and not only in the North West.

between settlements. However, despite rapid rates of urbanisation

The dynamics of urban sprawl and low-density development

and the provision of low cost housing, and associated basic services, it

pressure on the natural environment results in inefficient use of land,

has been acknowledged by several planning bodies and government

which, in turn, results in the fragmentation of the natural habitat,

structures that post-apartheid investments in housing, as well as bulk

inefficient design and investment in infrastructure spanning vast

urban and rural infrastructure have not significantly transformed the

distances, which requires natural resources for development, and

country.

inefficient use of natural resources for service provision based on

surrounds, disconnected from areas which have historically

The challenge of providing and maintaining basic services,

experienced more investment (North West, 2017). This spatial legacy

shelter, education, economic opportunities and infrastructure

has significant consequences for current spatial planning, land use

to impoverished communities, has been compounded by

HUMAN SETTLEMENTS

The term ‘justice’ is a powerful mobilising
metaphor towards equity, freedom and universal
human rights. Spatial justice is where the
economic and social conditions of diverse
groups and the social allocation, division and
production of space, come together as the
‘geography of justice’. Therefore, spatially just
geographical representation is integral to, and is
an interrelated aspect of spatial transformation,
and the development of the just city and the
inclusive city.

Photo: Wilma Strydom

good agricultural soils (NPC, 2011; North West, 2017).

egalitarian service delivery models, as well as the management of
waste or by-products.
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5.3 STATE
SPATIAL STRUCTURE
5.3.1.1 URBAS VS RURAL
5.3.1

There is a strong urban-rural dynamic in the province, which
influences the movement of people. More than 45% of the North
West population resides in more than 600 scattered rural villages
situated in the previous Bantustan areas (North West, 2016/2017;
Housing Development Agency, 2017).
The majority of the previous Bantustan areas have been classified
under current policy as ‘Tribal Authority Land’, and are governed
by a chief. An extensive portion of the province is governed in this
manner, with numerous tribal authorities. Some of the larger tribal
authorities are Bakgatla (Pilanesberg, Rustenburg area) and Bafokeng
(Rustenburg area) (see the dark brown shaded areas on the maps in
Figure 56 and Figure 57).
People relocate to urban areas and economic hubs in search of
job opportunities and better quality of life (Housing Development
Agency, 2017), particularly to the Madibeng, Rustenburg, Mahikeng
and Matlosana areas. It is in these areas that the high demands
for land, as well as services and goods, place pressure on the local
authorities to meet these growing demands (North West, 2016/2017;
Housing Development Agency, 2017).
There is a strong seasonal nature to these pressures, as these job
seekers tend to return to their rural homes in the work-off season,
therefore, maintaining important cultural heritage roots and family
Platinum Development Corridor - the main regional development

connections in their homelands. However, this means that the
urbanisation demands are particularly for rental homes, and the
need for the provision of basic services must still be provided in rural
areas. This creates a dual pressure of service provision in urban and

Figure 56:
Development corridors of the North West
(Housing Development Agency, 2017: 15)

rural areas.
The economies of Madibeng, Rustenburg and Matlosana are
concentrated on a declining mining industry. As a result, there has
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corridor supported by route N4, which links to Maputo harbour along
the east coast of Southern Africa to Walvis Bay harbour along the
west coast of Southern Africa. It includes the primary activity nodes
of Brits and Rustenburg. The two towns are located in the largest

further places pressure on the provision of economic and social

mining cluster in the province (which focus on platinum mining), with

infrastructure (North West, 2017).

associated industrial activities and linkages to tourism destinations

been a general decline in the economy of these nodes. This has

The spatial structure has trapped many households in poverty in

around Pilanesberg and Madikwe to the north, and the Magaliesberg

resulted in growing joblessness and poverty, and consequently

both the rural and urban areas of the province, where there are low

to the south. Smaller nodes located along this corridor include

the establishment of growing informal settlements. This dynamic

economic, social and infrastructure levels (North West, 2017).

Hartbeespoort, Marikana, Swartruggens, Groot Marico, Lehurutse and

Zeerust to the west. This corridor accommodates approximately 1,373
million people, or an estimated 36% of the provincial population. It
holds about 44% of the provincial GVA (mainly between Rustenburg
and Madibeng), and 40% of all employment opportunities in the
province.
N12 (Treasure) Development Corridor - the south-eastern extent
of the province supports the national N1 Johannesburg to Cape Town
transportation corridor, with Potchefstroom and Klerksdorp as the
primary activity nodes along the route. These two towns are located
in the second largest mining area (which focus on gold mining), and
industrial cluster in the province. Smaller towns also located along
this corridor include: Stilfontein, Wolmaransstad, Bloemhof and
Christiana. Approximately 18.3% of the provincial population (about
700 000 people), reside along this corridor, which generates 21.2% of
the provincial GVA and 23,6% of employment opportunities.
Western Corridor (N18) - a north-south South African Development
Community initiative from Botswana southwards through the North
West Province. The Western corridor intersects with the Platinum and
Treasure corridors at Zeerust and at Warrenton, close to Christiana,
Vryburg, Mahikeng and Setlagole. The Western Corridor has an
estimated resident population of 718 721 people (18.8% of provincial
population), and contributes about 13.3% of provincial GVA and
13.9% of employment of the province. A new development corridor
5.3.1.3

is proposed to be established between Potchefstroom through
Ventersdorp to Mahikeng and Botswana. The proposed new corridor
will promote north-south interaction to markets, and mobility in the
province.

Figure 57:
Major economic nodes of the North West (Housing
Development Agency, 2017: 16)

GEOGRAPHICAL FEATURES

Another strong influence of the spatial pattern of the North West
Province, is the distribution of geographic features; these aspects are
interconnected with the spatially structuring economic activities.
The arid and semi-arid Kalahari region covers the western parts of the

Economic activities, and the associated infrastructure to support

province. This region is essential for agricultural services with cattle

these activities, are another strong spatial structuring element. There
are four major economic nodes, namely, the Madibeng, Rustenburg,

the bulk of sub-regional development trade, as well as industry and

and game farming, as well as hunting, and tourism. The eastern

Mahikeng and Matlosana municipalities (see Figure 57). Collectively,

services providing for the existing population and adjoining rural

and southern parts are crop-growing regions that produce maize,

these nodes are responsible for 63% of the total economic activity

areas. Furthermore, these areas represent the four largest population

sunflowers, tobacco, cotton and citrus fruits in the north, which are

and 58% of the North West labour force. As such, these nodes attract

concentrations (Housing Development Agency, 2017).

essential crops for the country and for exports.
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respectively. This corridor includes the local economies of Taung,
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Tourism arises from the beautiful landscapes and rich biodiversity, including:

Over the past five years, the province has experienced a shift towards growing informality in urban areas. To a lesser degree

Pilanesberg Provincial Game Reserve, with an extinct volcano and more than

there is a shift to rural areas and traditional forms of living which seems to still be linked to labour migration trends. Only in

7000 animals; Sun City as an important entertainment centre which contributes

Bojanala Platinum District has the percentage of formal residential dwellings increased since 2011 (Figure 58).

to the economy; Harties Cableway offering panoramic views of the mountains

Overall, this trend is strongly linked to labour related migration patterns and the declining mining economies of Madibeng,

and Hartbeespoort dam; Madikwe Game Reserve that is home to the ‘big five’;

Rustenburg and Matlosana. Consequently, this has placed pressure on service and housing delivery to provide for the needs of

Vredefort Dome which was created by a meteor impact and which extends into

communities, and to respond the growing, seasonal rental demand (North West, 2017).

the Free State; Taung Skull World Heritage Site which reminds us of the passage
of the hominid development over time; and a host of related tourist activities and

5.3.3

TENURE STATUS

adventures (Wikipedia, 2018; Office of the Premier, 2017). Lastly, the Bushveld

Tenure, or ownership, leasing and occupation of land, continues to be a challenge in the various district municipalities. This

Igneous Complex, around which there are several platinum, gold and iron ore

is a major concern, as levels of poverty are increasing in the face of a declining economy, making the affordability of homes

mines and associated human settlements clusters. However, many other minerals

far less accessible, whilst the migration patterns also require far more rental units to be made available for labourers, placing

are mined throughout the province, including diamonds, copper, andalusite,

pressure on local governments to deliver housing and services, and be innovative regarding tenure agreements that meet the

manganese, magnesite, galena, fluorspar, lime, grünerite (asbestos), nickel and

needs of the people.

vanadinite. These natural resources are the main economic drives and structuring
elements of the province (Office of the Premier, 2017).

In terms of home ownership, the Department of Local Government and Human Settlements has transferred 7 347 title
deeds to beneficiaries, as reflected in the Census 2016 community survey data (North West, 2016/2017). This contributes to
the percentage of households who own the dwelling in which they reside (fully paid off), to increase by 12 percentage points

HOUSING TYPES

5.3.2

across the province (Figure 59).

Households in the North West are distributed between urban, rural and tribal
or traditional areas. The type of dwellings can broadly be grouped into formal
residential (houses, flats, apartments), informal residential (shacks, tents), and

100%

traditional (tribal, huts) dwellings (Figure 58).
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Figure 58: Type of dwellings across the district
municipalities (Stats SA, 2017a)
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2011
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Dr Kenneth Kaunda

2011
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NW Province

Rented

149 854

120 423

32 565

28 987

15 336

11 381

57 679

63 227

255 434

Owned but not yet paid off

30 381

39 481

12 722

27 022

5 898

10 216

21 139

19 778

70 140

96 497

Occupied rent-free

97 366

70 991

60 078

18 068

29 629

12 838

26 551

20 740

213 624

122 637

Owned and fully paid off

209 700

335 607

113 912

169 405

67 448

82 012

95 315

116 480

486 374

703 503

Other

36 681

44 642

12 712

26 495

9 077

10 655

14 176

20 318

72 646

102 110

Figure 59: Housing tenure across districts (Stats SA, 2017a)

224 018

5.3.4

ACCESS TO SERVICES

Access to affordable, reliable and sustainable water, sanitation, energy and waste removal services are basic human rights enshrined in the South African Constitution, and further supported by international and
national policy and legislation. These are important services which influence quality of life, along with access to adequate shelter, health care, education and public services. Over the past five years, most households
living in Dr Kenneth Kaunda District rated the quality of basic services as ‘good’, whereas the minority households living in Bojanala Platinum District rated the quality of service as ‘poor’ (Stats SA, 2017a). This strongly
reflects the historical legacy of the spatial pattern of the land, with the former Bantustan areas largely underdeveloped and lacking in socio-economic infrastructure and related opportunities.
100%

WATER

The lack of a safe and reliable water supply, as well as the cost
of water, is a challenge across the province. Most areas in the North
West province continue to be plagued by water scarcity and poor
water quality. Along with climate change, environmental degradation

Figure 60:
Sources of water
supply, at the
household level
(Stats SA, 2017a)

threatens the future of this critical resource.
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job, with the majority of the population reliant on municipal water
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Over the past five years, the use of municipal water has increased
population growth, growing demands of industry, and climate
change related impacts.
Access to communal piped water increased in households in
Bojanala Platinum District (0.3% points) and Dr Kenneth Kaunda
District (0.4%), while households in Ngaka Modiri Molema and Dr

100%

Figure 61:
Access to piped
water (Stats SA,
2017a)
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An increase in the number of households with access to piped water was observed for Ngaka Modiri

5.3.4.2

SANITATION

Molema and Dr Ruth Segomotsi Mompati Districts, with Bonjanala Platinum District staying constant.

Access to adequate sanitation services remains a challenge. Figure 63 illustrates the percentage of

Whilst certain households have access to municipal or communal piped water, there is a small percentage

households which have access to various forms of sanitation services across each district. Flush toilets and

of households which do not have access to safe drinking water: 8.1% of households in Bonjanala Platinum

pit latrines are the most dominant forms of sanitation across the districts. The percentage of flush toilets

District (the same as reported in 2011); 24.9% of households in Ngaka Modiri Molema District (a slight

has increased since 2011 in all Districts, except for Ngaka Modiri Molema. However, the use of pit latrines

decline for 25.4% in 2011); 5.7% of households in Dr Ruth Segomotsi District (a slight decrease from 6.1%

has increased in all Districts, except Dr Kenneth Kaunda.

in 2011); and 12.2% of households in Dr Kenneth Kaunda (no data were available for 2011) .

This trend is more than likely linked to the largely rural communities in the province and the difficulty

Of the households which do not readily have access to safe drinking water, a large percentage must

of accessing and servicing these communities, and is associated with the trends associated with regards

walk on average between 0 - 500m, while a smaller percentage of households must walk up to 1 kilometre

to growing housing informality and migration of the population back to rural and traditional areas due to

(Figure 62). An even smaller percentage of households from Dr Ruth Segomotsi Mompati District (2.30%),

a deteriorating economic environment. Despite this, Figure 63 illustrates a positive trend in the access to

Ngaka Modiri Molema District (2.07%), Dr Kenneth Kaunda District (0.13%) and Bojanala Platinum District

sanitation across each district municipality (Stats SA, 2017a).

(0.49%), must walk more than 1 kilometre to get safe drinking water. However, within ongoing investments
by government these dynamics are improving over time (Stats SA, 2017a).
Figure 63: Sanitation services for households in each district municipality (Stats SA, 2017a)
Figure 62: Distances that individuals must walk to collect drinking water (Stats SA, 2017a)
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Flush toilet
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5.3.4.3

ENERGY

5.3.4.4

WASTE REMOVAL

At a household level, various forms of energy are utilised for cooking, lighting and heating. Electricity

Household waste removal by municipal collection has increased since 2011. The province illustrates

is the dominant source of energy (see Figure 64), and its use has increased proportionately since 2011 by

an improvement in waste removal services from 48.4% to 58.5% between 2011 and 2016. Communal

13.32% in Ngaka Modiri Molema, 9.73% in Dr Ruth Segomotsi Mompati; 8.36% in Bojanala Platinum and

or own waste removal illustrated a sharp decline in Bojanala Platinum, Dr Kenneth Kaunda and Dr Ruth

3.45% in Dr Kenneth Kaunda District.

Segomotsi Mompati Districts, whilst Ngaka Modiri Molema District showed a slight increase. In general,

Prominent sources of energy, the use of wood, paraffin and candles is declining. Wood as an energy
source has declined across the province from 8.66% in 2011 to 6.59% in 2016. However, Ngaka Modiri

households which do not receive waste removal services have decreased across the five-year period,
showing a positive trend (Stats SA, 2017a)(Figure 65).

Molema still relies on wood, with a decline from 13.72% 2011 to 10.48% in 2016; and, Dr Ruth Segomotsi
Mompati with reliance on wood declining from 18.41% in 2011 – 12.04% in 2016. The other districts have
Figure 65:
Waste removal services for households in each district municipality (Stats SA, 2017a)

significantly smaller reliance on wood. Paraffin and candles hold less significance for households. Reliance
on candles declined from 4.50% in 2011 to 1.35% in 2016; and, from 6.58% in 2011 to 3.41% in 2016 for
paraffin (Stats SA, 2017a). This decline in the use of these energy sources is important considering the
health implications of indoor fuel burning, but perhaps this transition is not taking place fast enough.

particularly in Dr Kenneth Kaunda, are experiencing high electricity costs (Stats SA, 2017a). However, Eskom
is increasing the infrastructure network across the province, which should see increased accessibility to a

Percentage

Bojanala Platinum lack a reliable source of electricity, and this is a major issue for families. Households,

reliable electrical network and a reduction in the costs (North West, 2017).

from solar, and by 2016 this figure has dropped to 0.14% (Stats SA, 2017a). This is concerning considering
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5.4 IMPACT
5.4.1

ECOSYSTEM HEALTH AND QUALITY OF LIFE

The expansion and growth of settlements, and associated
infrastructure such as roads, have a major impact on habitat
fragmentation, particularly where homogenous areas of natural
vegetation, ridges, water courses and wetlands are dissected into
increasingly smaller pieces by roads and urban infrastructure. This
results in partially or isolated and disconnected remaining fragments
of natural habitat, that may not be able to provide all the resources
Photo: Wilma Strydom

that various species require to survive.
Conservation, open expanses of natural areas, and eco-tourism
have a significant role in the North West (refer to the Land and
Biodiversity chapters). The natural environment features strongly
in the sense of place of the province, illustrating the strongly
interconnected nature of people and the environment.
However, assessment of land transformation and ecosystem
services, which are otherwise difficult and expensive to provide. The

and watercourses in the central parts of the North West, where

human settlement-induced degradation of ecosystem services,

Heritage resources are impacted on by the growth of human

extensive agriculture is practiced. Furthermore, there is a decline in

consequently undermines the foundation for economic growth

settlements. Many tangible and intangible heritage resources are

the ecosystem status directly related to the proximity to urban areas.

(jobs), social development (service delivery) and human health and

negatively affected, or even destroyed, by rapid urban development,

As a result, there are clusters of threatened ecosystems around the

well-being (quality of life).

either due to ignorance, poor management or through inadequate

5.4.2

Whilst development and infrastructure is required to address

documentation and recording. Even where development plans

spatial distribution, poverty, education, employment and access

include the preservation of sites, heritage resources possibly end

The concern that arises, relates to human dependence on

to basic infrastructure services, it is important to ensure that these

up being inappropriately developed or altered and, therefore, are at

ecological infrastructure. Ecological infrastructure is defined by

aspects are delivered in a sustainable manner. The need to provide

risk of losing their significance. The resulting impacts on society are

the South African National Biodiversity Institute as functioning

housing, basic services and a better quality of life for all citizens of the

often translated as loss of cultural identity, loss of traditions, social

ecosystems that deliver valuable services to people, such as fresh

North West Province, as well as the infrastructural support required for

degradation and social ills.

water, climate regulation, soil formation and disaster risk reduction.

industry and economic growth in the region, can be identified as one

It is the ‘nature-based’ equivalent of built or hard infrastructure, and

of the core reasons why environmental degradation has taken place

is just as important for providing services and underpinning socio-

at such a rapid pace. However, unless socio-economic activities can

The distribution of natural resources provides the basis for urban

economic development (SANBI, 2012).

be de-linked from the individual needs and levels of consumption,

and rural economic development in the North West. Gold, platinum

While humans are undoubtedly ingenious designers of space

the pressure on natural ecosystems and resources will continue

and chrome mines are concentrated in Rustenburg, Madibeng and

and technology, in a way which has defined quality of life, the

to increase. Therefore, it is critical that the dynamics of economic

Matlosana, whilst diamond mines are located in Wolmaransstad and

natural environment still plays a vital role. A healthy and functioning

activities are understood in terms of their effect on land availability

Delareyville (North West, 2016/2017). The tourism and agricultural

natural environment offers people an abundance of goods and

and natural resources, as well as in terms of quantity and quality.

sectors have benefited from the natural landscape, the formation of

urban areas of Madibeng, Rustenburg, JB Marks and Maquassi Hills
Local Municipalities, as well as endangered river systems.
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LOSS OF CULTURAL HERITAGE

health shows that severe pressure is being placed on ecosystems

5.4.3

RESOURCE CONSUMPTION

5.4.5

CLIMATE CHANGE

5.5 RESPONSES

respectively. The majority of the economic activities of the province

Projections of future climate in the North West Province show

are dependent on natural resources and it is, therefore, important to

that we can expect significant increases in temperature, and shifts

conserve and sustainably utilise these natural resources.

in rainfall patterns (refer to detail provided in the Introductory

The National Development Plan is the overarching policy

chapter). In particular, it is anticipated that under a mid-range

framework that guides all provinces in South Africa, across all spheres

emissions scenario (RCP 4.5), by 2035 ambient temperatures will

of government, to the realisation of the country’s 2030 vision of

increase by 1.5°C, and between 2030 and 2060, it is anticipated that

spatial equality. In response to the National Development Plan and

temperatures can increase by up to 3°C.

the Integrated Urban Development Framework, the North West

5.4.4

POLLUTION

Waste is generated as a by-product of human activities, through
materials processing, goods transportation and consumables
used, and ultimately through the disposal of waste products. The

These temperature increases will have significant impacts on

accumulation of waste (such as insufficiently treated sewerage;

the availability of freshwater resources. As a result, it is anticipated

mining sludge; solid waste including litter, and illegal dumping; run-

that the sectors most vulnerable to climate change are agriculture,

off from agricultural fields using inorganic compost, herbicides and

terrestrial and aquatic ecosystems, rural livelihoods and the mining

pesticides), can manifest in the pollution of natural resources such

sector (Pegasys, 2015a). This sensitivity raises concerns for the

as water courses and wetlands, as well as areas of natural vegetation,

province in a number of areas related to livelihoods, living conditions

and soil. Consequently, the natural ecosystems, which we depend

and the future growth and development of the province.

5.5.1

REBRAND, REPOSITION AND RENEW

Province has identified an approach which recognizes the need to
Rebrand, Reposition and Renew the province (NWP, 2018).
5.5.2

NORTH WEST SPATIAL PLANNING AND LAND USE
MANAGEMENT BILL

The North West Spatial Planning and Land Use Management Bill
is in the process of being finalised. The Bill will assist municipalities

on for our survival and economic development, are compromised.

In acknowledging this threat, the North West Province has

If pollution levels exceed the thresholds or limits that the natural

with aligning the requirements of the Spatial Planning and Land Use

developed a number of strategies to combat this vulnerability, but

systems can process, local communities are compromised in terms

Management Act - in particular, with driving spatial transformation.

also to adapt to the shifting environment. These plans are discussed

of their health and livelihoods.

The main objectives of all spatial planning must meet the need for

further under the Responses section below.

inclusivity, mobility, access and economic development, that drive

Photo: Wilma Strydom

local and national growth prospects.
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nature reserves and conservancies, and cultivation and grazing lands
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SERVICE DELIVERY CHARTER

Local by-laws translate the requirements of Spatial Planning and

spatial transformation and equality. This policy alignment includes

the Land Use Management Act into practice at a municipal level. To

the National Development Plan and Vision 2030, Integrated Urban

The Service Delivery Charter 2016/2017 aims to promote

date, 17 of the 18 local municipalities have by-laws.

Development Framework, the Housing Act 107 of 1997, Social

integrated, sustainable human settlements and ensure quality

Housing Act 16 of 2008, Rental Housing Act 15 of 1999, Housing

service delivery through co-operation and good governance with

Development Agency Act 23 of 2008, Housing Consumer Protection

municipalities. This charter provides for services associated with the

Act 95 of 1998, and the Spatial Planning and Land Use Management

upgrading of informal settlements, provision of rental stock, and free

Act of 2013, amongst others.

basic services (basic water, energy, sanitation and waste removal)

5.5.3

HUMAN SETTLEMENTS MASTER SPATIAL PLAN

5.5.4

Figure 66:
Structure of the North West Human Settlements Master
Spatial Plan (Housing Development Agency, 2017, p. 5)

STRATEGIC INFRASTRUCTURE PROJECTS

5.5.5

(North West, 2017).
The Service Delivery Improvement Plan 2012/2015 aims to

The national Strategic Infrastructure Projects (commonly referred

effectively plan, co-ordinate, provide and support the development

to as SIP or SIPs), are intended to improve mobility and connectivity for

of habitable integrated human settlements in the province. This

socio-economic growth across the country. In the North West, there

includes the following key priorities: (i) the eradication or upgrading

are four SIPs aimed at: integration of municipal infrastructure (SIP

of informal settlements; (ii) provision of affordable rental stock; and

6), electricity generation to support socio-economic development

(iii) development and review of housing sector plans. Through this

(SIP 9), electricity transmission and distribution for all (SIP10) and

programme, subsidised housing is provided for low income earners,

water and sanitation infrastructure development (SIP 18), which

rental of medium density housing is built closer to places of work,

are all critical infrastructure requirements for the province (North

beneficiary administration is expedited, the quick release and easy

West, 2017). These initiatives have been previously described in this

access to suitable and well-located land for housing development is

Chapter, under the heading ‘Corridor development’.

facilitated and the mechanism by which the development/ review
of a housing sector plan for 19 municipalities is co-ordinated (North

The North West Human Settlements Master Spatial Plan has

West, 2017).

been compiled with the intention of: guiding investment, showing
where human settlements and interventions should be located
and why. The Plan includes aspects of settlement forms, housing
typologies, densities and tenure forms, land value and housing
demand. There is also a focus on improving the co-ordination and
funding instruments to delivery on the housing opportunities and,
the development of indicators that would support the monitoring
of quality of livelihood as per goals expressed in Outcome 8, namely
Sustainable Human Settlements and Improved Quality of Household
Life (Housing Development Agency, 2017).

planning and implementation (see Figure 66). Furthermore, this
spatial plan complies with the many legislative and policy shifts that
have taken place in the country, to bring about the much-needed
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This document integrates previous planning documents, thereby
consolidating these plans and aligning them for improved future

5.5.6
5.5.6.1

CLIMATE CHANGE ADAPTATION STRATEGIES
RURAL LIVELIHOODS ADAPTATION

The relatively high vulnerability of rural livelihoods is attributed
largely to the dependence on agriculture and livestock farming, with
Cattle at Mositha near Setlagole - Photo: John Power

a large percentage of people relying mostly on subsistence farming
and natural resources for substance. Furthermore, the province
is considered to have the third lowest annual average household
income of all provinces in the country. These factors contribute to
a low adaptive capacity of rural households in the face of climate
change. Therefore, adaptation to the impacts of climate change
in the North West is to a significant degree, agricultural adaptation
(Pegasys, 2015b).
In 2015, it was reported that some farmers had been
experimenting with climate adaptation measures, such as modifying
their planting dates, increasing irrigation potential, and changing the
amount of land used for cultivation. Others have moved away from
farming altogether, or diversified their income streams. However,
management architecture in the rural area should be enhanced,

(Pegasys, 2015b).

and all strategies should also consider the need of overcoming the

Food security is also receiving attention. Fetsa Tlala is an

apartheid-era spatial planning challenges (Pegasys, 2015b).

5.5.6.2

NORTH WEST PROVINCIAL DEVELOPMENT PLAN (2030)

The 2010 SDF identified zones across the province of high
economic activity, rural areas, and environmentally sensitive areas.

integrated government framework that seeks to promote food and

In line with these recommendations, the Climate Change

Interventions were specified based on each of these zones’ needs

nutrition security, and to address structural causes of food insecurity.

Vulnerability Assessment (2015), and lessons learnt from best

and sensitivities (Pegasys, 2015a). These zones focus on main

From the private sector, SAB Miller is working with farmers in the

practices elsewhere in the world, it has been identified that future

economic growth areas for prioritised development; social inclusion

Taung area of the North West, to assist with producing barley through

efforts in the province should be focused on the following to assist

areas representing areas for investment in people rather than places;

sustainable farming methods. Farming of barley requires less water

with adaptation:

stimulating and kick-starting new potential growth nodes; and

than other crops, and is therefore aiding farmers with a more resilient

•

Training on alternative sources of livelihoods for different
regions and communities within North West.

livelihood to changing climatic conditions.

The North West Provincial Development Plan 2030 has taken

Create and strengthen business development mechanisms

these plans further, through the insights of the Climate Change

for smallholder farmers.

Vulnerability research, by identifying a number of sectors for growth

Improve overall socio-economic security and wellbeing,

in the province, including agriculture, mining, construction and

farm demonstrations and experimentation related to conservation

especially in high vulnerability municipal wards (Pegasys,

infrastructure, renewable energy, tourism and others (Pegasys,

agriculture, empowering local communities, especially women,

2015b).

2015b).

Furthermore, at a national level, the National Climate Change

•

environmentally sensitive zones.

Response Strategy White Paper suggests the following for rural
human settlements: supporting small-scale farmers, including on-

•

to design and implement adaptation strategies; designing and

In addition, at a growth and development planning level, the

implementing economic diversification; diversifying; prioritising

North West Provincial Development Plan (2030) has identified where

adaptation technologies (e.g. low water-use irrigation), water

and what investments need to be made, to increase the resilience of

harvesting, and drought-resistant seed varieties. In addition, disaster-

its people to climate change.
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most farmers have not yet undertaken any adaptation measures
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5.6 CONCLUSION
The historical legacy of the spatial patterns and lack of investment in the previous Bantustan areas,

there are numerous projects and investments planned to break the poverty cycle.

remain a significant challenge in the province. In addition, the recent decline in the local economy has

In line with this, there are some aspects which must be explored for future planning of the province,

resulted in a migration of the population out of urban areas to informal settlements, and to some extent,

to meet the commitments that the province has made to the Habitat III New Urban Agenda, as well as

migration to rural and traditional areas. As a result, as much as half of the population lives in poverty and

the various government mandates and agendas. This approach will focus on placing the needs of the

experience high levels of unemployment.

people at the heart of all planning and investment projects, to ensure best fit, embracing informality,

Significant investment in mobility and socio-economic infrastructure, including housing and service

entrepreneurship and innovation, as well as the green economy and ‘designing with the people, for the

delivery, has taken place over the past two decades. Furthermore, the province has taken the stance that

people’. To give practical expression to the above-mentioned recommendations, specific actions have

all challenges regarding land redistribution, which may influence human settlements, will be faced head-

been outlined in the following Options for Action table.

on. As a result, the province is progressing well with the various legislated planning requirements; and

PRIORITY RATING KEYS
Table 14:
Options for Action for human settlements
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IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR		

RESPONSE				

PRIORITY

ROLE PLAYERS

Service delivery

Increased access to basic services for rural areas.
This should include exploration of alternative
technologies and means of service delivery, e.g.
public-private partnerships, green economy
initiatives, innovation and development of a
resilient local economy.

North West Department of Human Settlements
Traditional Authorities
Department of Water and Sanitation
Department of Environment, Forestry and Fisheries
North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Housing and spatial development

Finalise and implementation of the North West
Human Settlements Master Spatial Plan

North West Department of Cooperative Governance and Traditional Affairs
North West Department of Human Settlements
North West Department of Economic Development, Environment, Conservation and Tourism
Traditional Authorities
Municipalities

Revise land agreements and ensure title deeds to
the benefit of the poor and marginalised

Department of Agriculture, Land Reform and Rural Development
North West Department of Human Settlements
Traditional Authorities
Department of Human Settlements
Municipalities

PRIORITY RATING KEYS
IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR		

RESPONSE						

PRIORITY

ROLE PLAYERS
North West Department of Human Settlements
Department of Human Settlements
Municipalities

Embrace green infrastructure and eco-design principles
(including local design), in all aspects of spatial planning
and housing development

North West Department of Human Settlements
North West Department of Cooperative Governance and Traditional Affairs
Municipalities

Create vibrant and sustainable
human settlements

Create policy and projects that facilitate and promote local
markets, local trade and local entrepreneurship

North West Department of Human Settlements
Municipalities

Energy infrastructure and services

Invest in renewable energy technology development and
generation facilities, and encourage the use of biomass for
energy generation

Department of Mineral Resources and Energy
North West Department of Human Settlements
Municipalities

Exploit opportunities to recover and use landfill gas

Municipalities

Review and implement the North West Renewable Energy
Strategy

All provincial departments
Municipalities

HUMAN SETTLEMENTS

Provide the most vulnerable of the community with shelter,
and/or the materials, land and training to build their own
shelter
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CHAPTER 6

AIR QUALITY
Air quality is a key area of concern for environmental non-governmental organisations, as
well as the general public, due to the adverse health effects that can be caused by human
exposure to poor air quality. In many ways, it can be argued that in terms of Section 24 of
the Constitution, it is poor air quality that is the major impediment to the realisation of that
constitutional right to an environment that is not harmful to health and well-being.
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Air quality is a key area of concern for environmental nongovernmental organisations, as well as the general public, due to the
adverse health effects that can be caused by human exposure to poor
air quality. In many ways, it can be argued that in terms of Section 24
of the Constitution, it is poor air quality that is the major impediment
to the realisation of that constitutional right to an environment that
is not harmful to health and well-being. The concern has resulted in
the development and promulgation of the National Environmental

this latter respect, South Africa has noteworthy characteristics, and

as a result of the two large coal fired power stations just outside the

especially regarding generally stable atmospheric conditions that

North West Province in Limpopo and one smaller, aging power station

prevail over the North West Province.

in the Free State.

In this state of air quality assessment for the North West Province,
the key emission sources are described together with the dispersion
climate of the province, and the resultant air quality as physically

While there have been significant processes to electrify residential

as an assessment of the likely human health and environmental

areas across the country that previously had no access to electricity,

consequences of measured air quality in the province which

the use of domestic fuels including coal, wood and paraffin remains

concludes the overall assessment.

widespread. The use of domestic fuel is increasing as more people
find domestic fuel a more affordable option for cooking, space and

pollutants that could cause adverse health effects.
Prevailing air quality is a function entailing two processes; firstly,
the emissions themselves from various anthropogenic activities
such as electricity generation, petrochemical and other industrial
emissions, mining and minerals processing, vehicle emissions, as
well as cooking and space heating, together with natural sources
of emissions such as windblown dust, biomass fires and others;
secondly, the physical and chemical properties of the atmosphere
into which the pollution is emitted and the processes that disperse
and diffuse, chemically transform and remove those emissions. In

water heating. Although the use of coal is relatively limited in the

6.2 DRIVERS AND PRESSURES

province, wood and paraffin make-up between 20% and 30% of the
energy source (NWREAD 2015). The importance of domestic fuel as

6.2.1

DRIVERS

an air pollutant source, has less to do with the quantity of emissions,

The key drivers of environmental pressures on air quality are
population growth, associated service demands, and economic

and more to do with the fact that it is emitted typically at ground level
where it remains trapped during stable atmospheric conditions.

activities. With regards to the North West Province, the population
has historically grown steadily, and is forecast to continue at a similar

6.2.1.2

ELECTRICITY GENERATION

rate. From 2016 to 2017, the growth rate was 1.72%, reaching a total

Electricity generation is a key driver of air quality in South Africa,

population of 3 856 169 in 2017, which approximates the national

especially with the country’s dependence on coal. Although there

growth rate (1.6%) (Stats SA, 2017). The key economic activity in the

are no significant power generation facilities in the province, the

area is mining and associated metallurgical processing. Electricity

Matimba (3600 MW) and Medupi (4800 MW) power stations that

generation and transport also need to be considered, with the former

lie west of Lephalale, and just north of the province, are important
drivers of air quality in the North West Province. The predominantly
anticyclonic circulation over the interior of the country, serves
to move air pollution from these sources in a south-westerly and
southerly direction, implying potential transport into the North
West Province (Tyson, 1999). Further contributions are made to the

Sunrise at Klipvoor dam Borakalalo
Photo: John Power

exposure of people, and the environment, to concentrations of air

LOW INCOME DENSE SETTLEMENTS AND
DOMESTIC FUEL USE

measured at various ambient air quality monitoring stations, as well

Management: Air Quality Act 39 of 2004, together with several
supporting regulations that fundamentally serve to limit the

6.2.1.1

circulation pollution by the Lethabo power station in the Free State,
just west and south of Potchefstroom, and the cluster of power
stations in the Mpumalanga area to the east. It should be noted that

AIR QUALITY

6.1 INTRODUCTION

there are mitigating strategies in the North West Province that have
been developed as part of the Air Quality Management Plan (AQMP)
for the priority area.
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6.2.1.3

MINING AND INDUSTRIAL ACTIVITIES

AGRICULTURE

6.2.1.4

Agricultural emissions are significant in the formation of

The western part of the Bushveld Igneous Complex contains

Agriculture is an important economic activity in the North West

especially particulate matter (PM) of aerodynamic diameter of 2.5

commercially important platinum group metals, which are mined

Province, and has varied air quality implications emanating from

micron (µ) or less (PM2.5) in various regions of the world, from animal

extensively in the North West Province, and form a key element of the

both cultivation and animal husbandry. Due to the arid nature of the

husbandry and fertilizer use, and albeit to a lesser extent also to the

province’s Gross Geographical Product (GGP) (Figure 67). A number of

province these agricultural practices can both result in sources of

burning of crop residues (Pozzer, et al, 2017).

platinum and ferrochrome smelters, that operate in association with

dust, made more acute during ploughing and tilling, as well as vehicle

the mines, are clustered in the province, creating a major local source

movement. The general aridity of most of the province, especially in

of air pollution.

the absence of dust suppression, can make for very dusty conditions.

6.2.1.5

TRANSPORTATION

Vehicle emissions within the North West province are an
important source of air pollutants (e.g. particulate matter, carbon
monoxide, carbon dioxide, oxides of nitrogen, hydrocarbons, lead and

Figure 67: Mining activities across North West Province (after DMR, 2017)
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CARBON DIOXIDE AND OTHER GREENHOUSE GASES

CO2 is a colourless gas, comprising a small component of the
atmosphere (~ 0.037%), but is yet the fourth most abundant gas.
The combustion of carbon containing materials and other processes,

Prospecting Rights

such as fermentation and exhalation by humans and animals, results

Active Mines 2017

in the formation of CO2. The gas is also an asphyxiant that limits the

!

Active Mines 2009

oxygen supply for breathing, especially in confined spaces. Exposure

#

Smelters

to concentrations of 10% or more of carbon dioxide can cause death,

unconsciousness, or convulsions, however, ambient exposure to

sources, and derives from the combustion of sulphur in fuels and

such concentrations is considered almost impossible.

input raw materials (Australian Government, 2005). The most well-

Radiant energy from the earth is trapped by CO2 preventing

known source of sulphur dioxide is coal-based electricity generation

that energy from otherwise being lost to space, a mechanism

where, for example, some 8.25 kg of SO2 are emitted per MW-hour

known as the greenhouse effect. Without the greenhouse effect

of electricity generated (Eskom, 2015) due to sulphur in the coal.

the atmosphere would be much cooler, but the use of fossil fuels

In addition, mining activities in the North West Province target

since the Industrial Revolution of the early 1800’s, has introduced

the platinum group metals that are associated with the Bushveld

significant additional quantities of CO2, and indeed other GHGs such

Igneous Complex, which also contain sulphides. Sulphur is also

as nitrous oxide, methane, chlorofluorocarbons, perfluorocarbons

present in liquid fuels, although efforts have been made to reduce

and sulphur hexafluoride into the atmosphere, enhancing the

the percentage, and, therefore, motor vehicle emissions are not as

greenhouse effect and bringing about global warming and climate

significant a source as others. Sulphur dioxide derives from the coal

change. Sectors that may have potentially significant emissions of

used for domestic fuels, although the relative quantities of coal

GHGs include energy, transport, heavy industry, agriculture, forestry

combusted are typically far less than that of industrial processes and

and waste management. GHG emissions are not further considered,

power generation.

and readers are referred to Chapter 1, where climate change and its
implications for the North West Province are presented.

Short-term exposure to SO2 can damage the human respiratory
system and make breathing difficult, with highest sensitivities among
children, the elderly, and asthma sufferers. SOx can react with other
compounds in the atmosphere to form small particles (PM2.5),
which may penetrate deeply into sensitive parts of the lungs and

resulting from the incomplete combustion of material containing

cause additional health problems. At high concentrations, gaseous

carbon such as petrol, kerosene, oil, propane, coal, or wood. The effect

SOx can harm trees and plants by damaging foliage and decreasing

of CO exposure is anoxia, which refers to the absence of oxygen in the

growth, and can contribute to acid rain, although it should be noted

blood. The gas mixes with haemoglobin (the part of red blood cells

that there is little evidence of acid rain in the high SO2 emissions area

that carry oxygen around your body), to form carboxyhaemoglobin,

of the eastern Mpumalanga Highveld, so ostensibly even less can be

limiting the ability of the blood to carry oxygen. Carbon monoxide

expected from the North West.

is known to result in fatalities amongst, especially, the poor who
may make fires indoors without proper ventilation. A study of acute

6.2.2.4

NITROGEN OXIDES (NOX)

poisoning cases for selected hospitals in South Africa over a 6-month

Nitrogen dioxide (NO2) and nitric oxide (NO) are formed

period, revealed that 40% of fatalities were as a result of CO poisoning

simultaneously in combustion processes and other high temperature

(Malangu and Ogunbanjo, 2009).

operations, such as metallurgical furnaces and kilns, and is also
sourced from motor vehicle exhaust fumes. NOx is commonly used

6.2.2.3

SULPHUR DIOXIDE

to refer to the combination of NO and NO2. Nitric acid plants and

SO2 is an invisible gas that reacts easily with other substances

other types of industrial processes involving the generation and/or

to form harmful compounds, such as sulphuric acid, sulphurous

use of nitric acid, are sources of NOx and furthermore, the gas forms

acid and sulphate particles collectively referred to as sulphur oxides

naturally through denitrification by anaerobic bacteria in soils and

(SOx). About 99% of the sulphur dioxide in air comes from human

plants, as well as by lightning. NO2 is a pollutant of concern, and is
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CARBON MONOXIDE

CO is a poisonous, colourless, odourless, and tasteless gas

View of Schoemansville village against the shores of dam - Photo: John Power
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regulated in terms of the National Ambient Air Quality Standards

Total suspended particulates consist of all sizes of particles smaller

cluster together without the aid of an existing surface to form a new

(NAAQS).

than 100 micrometres (µm) suspended within the air. Measuring total

particle, or from reactions of gases to form vapours that nucleate to

Nitrogen oxides may react with moisture in the fluids of

suspended particulates is useful for understanding nuisance effects

form particles.

the respiratory system to form nitrous and nitric acids, and the

of PM, e.g. settling on houses, deposition on and discolouration of

seriousness of adverse health effects, as a result of exposure to NO2,

buildings, and reduction in visibility.

depends more on the concentration than on the length of exposure.

In normal breathing, particles larger than 10 μm are typically
removed from the air stream in the nose and upper respiratory
airways, and particles between 3 μm and 10 μm are deposited on the

Exposure to NO2 can result in reduced lung function and increased

PM10 describes all particulate matter in the atmosphere with an

mucociliary escalator in the upper airways. Only particles in the range

airway resistance, meaning people with chronic respiratory problems,

aerodynamic diameter equal to or less than 10 µm. Motor vehicles

of 1 μm to 2 μm penetrate deeper where deposition in the alveoli

as well as people who work or exercise outdoors, are more at risk.

(primarily those using diesel engines), factory and utility stacks,

of the lung can occur (WHO, 2003). Although PM10 can accumulate

construction sites, tilled fields, unpaved roads, stone crushing, and

in the respiratory system and aggravate conditions such as asthma,

burning of wood are all sources of PM10 and is more often associated

PM2.5 is more likely to contribute to adverse health effects (e.g.

with a mechanical/physical origin.

premature mortality and hospital admissions) due to penetration

6.2.2.5

PARTICULATE MATTER

PM is a broad term used to describe the fine particles found in
the atmosphere, including soil dust, dirt, soot, smoke, pollen, ash,

into the lungs.

aerosols and liquid droplets, and is typically referred to as ‘smoke’.

PM2.5 describes all particulate matter in the atmosphere with an

The atmospheric residence time and human health threat level are

aerodynamic diameter equal to or less than 2.5 µm. This smaller

attributed to the size of the particulate matter; such that smaller

fraction is mostly derived from combustion (motor vehicles, smelting,

The two main types of fugitive emissions are Volatile Organic

particles have longer residence time and are able to penetrate further

incinerators), rather than mechanical processes, as is the case with

Compounds (VOCs) and particulate matter with VOC emissions

into lung tissue. As such, PM is categorised as:

PM10. Fine particles can form in the atmosphere in three ways: when

typically associated with activities that produce, store, and use VOC-

particles form from the gas phase, when gas molecules aggregate or

containing liquids or gases where the material is under pressure,

VOLATILE ORGANIC COMPOUNDS

Bamboespruit - Photo: John Power
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exposed to a lower vapour pressure, or displaced from an enclosed space. VOC emissions are associated with filling stations and motor vehicle
emissions due to unburnt fuel.

DUST

6.2.2.7

The most common fugitive emission is dust, which is also classified as particulate matter that is windblown or generated by vehicles on
unpaved roads, or during large-scale earth and rock movement.

EMISSION SOURCES AND QUANTITIES FOR
NORTH WEST PROVINCE

6.2.3

The National Environmental Management: Air Quality Act 39 of 2004, includes regulations to define Listed Activities, which are the
activities that require Atmospheric Emissions Licences. In the same regulations, Minimum Emissions Standards are also stipulated that must
be complied with by the activities in question. The DEDECT reports that the most listed activities in the province are to be found in three District
Municipalities: Bojanala Platinum, Ngaka Modiri Molema and the Dr Kenneth Kaunda. The combined total emissions for North West Province
are summarised in Table 15 and shown graphically in Figure 68.

Table 15: Summary of atmospheric emissions for North West Province by source (tpa) (NWREAD, 2015)

POLLUTANT (TON/ANNUM OR TPA)

Boilers

PM2.5

SO2

NOX

CO

BENZENE

LEAD

TOTAL

16 653

53 901

42 722

7 720

2

88

121 086

154

1 948

192

154

981

8 271

7 018

9

400

16 679

Vehicles
Domestic Fuel Burning

1 176

Biomass Burning

7 215

4 694

Agriculture

6 643

1 200

334

72

195

29

Livestock
Denuded Land
Mining (tailings)
Landfills

120

153

304

3 390

1 449
56 505

72 108

946

8 789
406
224

68 310

68 310

10

WWTW (VOCs)
TOTAL

2 448

100 690

5 995

57 254

55 674

71 397

28

38

76

76

115

488

291 613
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Listed Activities

PM10

Late afternoon near Reivilo - Photo: John Power
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Listed activities in the province are significant sources of all the
Figure 68: Summary of atmospheric emissions for North West Province by source (tpa) (NWREAD, 2015)

criteria pollutants followed in importance by small boilers, biomass
burning, and mine tailings. Although domestic fuel emissions are
relatively small, it must be remembered that these emissions happen

80 000

at ground level and within typically densely populated areas. PM10

70 000

mine tailings constitutes some 72% of the emissions. VOC emissions

emissions are the greatest by mass, however, windblown dust from
are also significant at 12% of the total emissions mass. Biomass

Emissions (tpa)

60 000

burning is seen to produce significant quantities of carbon monoxide
(56 505 tpa), however, it is unlikely that these emissions would pose

50 000

any direct threats to human health, given that health based limits for
CO are typically some three orders of magnitude higher than those

40 000

for SO2, PM10 and NOx.
While all these pollutants are potentially important, a simple

30 000

index can be calculated to illustrate the relative importance of each

20 000

one. Simply dividing the total mass of the emissions by the annual
limit value (from the NAAQS), and then dividing the product by 1 000

10 000

gives an index of potential severity for each pollutant. Calculating
such an index, sees PM10 deemed to have the highest potential

-

severity followed by SO2, NOx, lead and benzene. The relative toxicity
of benzene is highlighted by the fact that although it is the smallest
mass emitted, it is still fifth on the scale of potential severity.
The relative emissions per district municipality are shown in
Figure 69, highlighting the industrialised/ mining nature of the
Bojanala Platinum District Municipality, and the almost complete

PM10

PM2.5

SO2

NOx

CO

Benzene

Lead

absence of such activities in the Dr Ruth Segomotsi Mompati District
Municipality. Domestic fuel use emissions per district municipality
are shown in Figure 70. It can be seen from the Figure, that there
are emissions across all four district municipalities reflecting the
different population densities. At the same time, the relatively large
PM10 emissions, compared to the other pollutants associated with
domestic fuel use, are also highlighted.
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Figure 70: Relative scale of domestic fuel use atmospheric emissions by District
Municipality (tpa) (NWREAD, 2015)

AIR QUALITY

Figure 69:
Relative scale of industrial (listed activity) atmospheric emissions by District Municipality (tpa)
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6.3 STATE

6.3.1.4

DISPERSION CLIMATE

The dispersion climate of the province exhibits the same patterns as seen across the Gauteng Highveld, but with different levels of intensity,

THE DISPERSION CLIMATE OF NORTH WEST PROVINCE
6.3.1.1 INTRODUCTION
6.3.1

South Africa lies in the subtropical belt of westerly winds with
generally anticyclonic circulation and resultant stable air masses.

and is best understood in terms of diurnal changes in temperature and stability. On most winter days, sunrise is associated with a highly stable
boundary layer and frequently strong surface inversions. As the sun rises and heats the earth’s surface, convective turbulence is initiated that
serves to break down the inversion layer, and bring about mixing through the boundary layer. Peak mixing occurs from about midday to early
afternoon, but weakens considerably towards the late afternoon and early evening.

The North West Province experiences the mentioned climate and

The earth’s surface cools throughout the night reaching the lowest temperature just before sunrise. The rapid cooling of the earth,

additionally, due to the elevation of the Highveld, cold dry winters

sometimes combined with the effects of descending air, is what leads to surface and elevated inversions. As the sun rises, the earth is heated

with frequent surface and elevated inversions, where temperatures

again, and so the cycle continues. The pattern is also evident in the summer, although it is unsurprisingly less intense and may be disrupted by

increase as opposed to decrease with height. The entire province

weather systems. The key difference between the summer and the winter is that there is seldom any cloud in winter, which means that there is

experiences these climate characteristics, which have significant

unchecked radiative cooling of the surface (Figure 71). Cloud cover acts as a blanket to trap heat that would otherwise be radiated out to space.

implications regarding ambient air quality, as pollutants are invariably
trapped within these stable layers.
6.3.1.2

TEMPERATURE

High summertime temperatures are experienced across the
province, frequently exceeding 30oC and getting progressively higher
from east to west. Minimum summertime temperatures seldom fall
below 16oC, however, during winter, temperatures can drop below
0oC although they seldom remain that way, with average wintertime
temperatures at 8oC and 12oC during June and July respectively.
6.3.1.3

RAINFALL

Rainfall is strongly, but not exclusively, a function of convective
systems that develop as a result of surface heating by the sun,
coupled with resultant turbulence and inflows of moisture. Frontal
systems are less common but do occur, however, most rain is
convectional where prominent cumulus cloud build-up is the norm.
As a result of these various weather systems, precipitation is highly
variable in space and time. Average annual rainfall is less than 300
mm in the west but more than 600 mm in the east, and 360 mm for
the province overall.
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Figure 71: Schematic representation of the difference between a stable atmosphere (left) and an unstable atmosphere (right)

At this point it is necessary to reflect on a frequently cited
misnomer with regards to the impact of a stable atmosphere on

Figure 72: Schematic representation of pollution plume behaviour in a stable atmosphere (referred to as ‘lofting’) (Tyson, et al., 1988)

ambient air quality. While the premise is true that pollution does not
disperse under highly stable conditions, it is that very condition that
ensures that there is little, if any, downward mixing of atmospheric
emissions from elevated sources such as stacks. Stated differently,
atmospheric emissions under high stable conditions remain pretty
much at the elevation at which they are emitted. Emissions at
ground level from sources such as domestic fuel use, motor vehicle
emissions, burning waste and to a lesser degree biomass burning,
are trapped at ground level. Under stable atmospheric conditions,
plumes from stacks do not mix downwards to join the pollution
generated at ground level. It is physically impossible for this to
happen as illustrated in Figure 72 and Figure 73.
It is only with sunrise that there is the start of convective
mixing, and this is when the pollution trapped at the surface of the
earth can mix and disperse both vertically and horizontally, where
ground level ambient pollution starts to improve. At the same
time, it is only when there is turbulent mixing, that plumes from
elevated stacks are actually brought to ground level, and ambient
air quality then worsens from midday to mid-afternoon, improving

Figure 73:
Schematic representation of pollution plume behaviour in an unstable atmosphere (referred to as ‘looping’) (Tyson, et al., 1988)

again until late afternoon, before deteriorating as the atmosphere
becomes more stable. Ironically, it is the stability of the atmosphere
over the province that protects people from exposure to industrial
emissions (viz. elevated emissions), but creates inhuman exposure
to concentrations of pollutants that are emitted at ground level,

AIR QUALITY

especially high concentrations of particulate matter.

NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018

108

6.3.1.5

ASSESSING AMBIENT AIR QUALITY

AMBIENT AIR QUALITY

6.3.2

The approach to assessing the state of ambient air quality is one of comparing the measured values from the monitoring stations, to the

The North West Provincial Government maintains an ambient

South African National Ambient Air Quality Standards, which are shown in Table 16. The different averaging periods make provision for different

air quality monitoring network, which consists of seven stations,

types of exposure, notably short-term exposure to high concentrations as well as long-term exposure to generally lesser concentrations. The

namely, Damonsville, Jouberton, Lichtenburg, Mmabatho, Kanana,

first part of the standard is the limit value, and that is the defined concentration (presented here in both parts per billion (ppb) and microgram

Khuma and Phokeng (Figure 74). The monitoring network records

per cubic metre (μg/m3)), whilst the second part of the standard is the allowable number of exceedances of the limit value (1% of the time for

ambient concentrations of SO2 NO, NO2, NOX, and PM10 and PM2.5.

averaging periods of less than a year and none for annual averages). Compliance with the standard cannot be interpreted as no health risks,

The sites are situated within relatively close proximity of industries

simply that the health risks are deemed to be tolerable, in a statutory sense.

or mining activities. Other important sources located close to
the stations are agricultural practices, which may have an impact
on the air quality at Damonsville. In the sections that follow, the
current state of air quality is described for each of the pollutants

Table 16: The South African National Ambient Air Quality Standards (NAAQS)

that are monitored.

POLLUTANT

Sulphur dioxide (SO2)

Nitrogen dioxide (NO2)
Particulate matter (PM10)
Particulate matter (PM2.5)

AVERAGE

LIMIT VALUE

LIMIT

NUMBER OF PERMISSIBLE

PERIOD

(µg/m3)

VALUE(ppb)

EXCEEDANCES PER ANNUM

10 minutes

500

191

526

1 hour

350

134

88

24 hours

125

48

4

1 year

50

19

0

1 hour

200

106

88

1 year

40

21

0

24-hour

75

NA

4

1 year

50 (40)

NA

0

24-hour

40 (25)

NA

4

1 year

20 (15)

NA

0

Ozone (O3)

8 hours running

120

61

11

Benzene (C6H6)

1 year

5

1.6

Lead (Pb)

1 year

0.5

Carbon monoxide (CO)

1 hour

30 000

26 000

88

8 hours

10 000

8 700

11

Figure 74: The positions of the seven Provincial ambient
air quality monitoring stations in North West Province
(NWREAD, 2015b)

6.3.2.1

PARTICULATE MATTER (PM10) CONCENTRATIONS

Summarised ambient PM10 concentration statistics are
presented in Table 17. It can be seen from the table that four out
of six stations failed to comply with the NAAQS for at least one of
the three years assessed. It is also significant to note that the data
are daily averages too, implying high, sustained concentrations
of PM10 in the areas where the NAAQS are not complied with. The
annual mean PM10 concentration of 50 μg/m3 is also exceeded at
Khuma, Jouberton and Kanana, again reflecting on the generally
high loading of PM that prevails in those areas. These sources
are likely low-level emissions from domestic fuel use, but could
reflect other sources including windblown dust. The term ‘ND’ in
the following tables means no data.
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±

6.3.2.2

PARTICULATE MATTER (PM2.5) CONSENTRATIONS

Summarised ambient PM2.5 concentration statistics are
presented in Table 18. It can be noted from the Table that all six
Botswana

stations comply with the NAAQS for PM2.5 except for Phokeng and

^

â Zeerust

Bojanala
^ Platinum

.
!

Jouberton in 2017. The annual average limit for PM2.5 is 20 μg/m3,

^

however, the mean annual concentrations exceed 75% of the limit

â Brits

^â Rustenburg
^
^ ^ ^

.^
!

for Damonsville, Lichtenburg and Phokeng - indicating generally high
PM2.5 concentrations in those areas even though they comply with

.â Mahikeng
!

the NAAQS.

Table 18: Summarised statistics for measured daily average
ambient PM2.5 concentrations for the period Jan 2015 - Dec
2017 (NWREAD, 2015c, 2016 and 2017)

â Lichtenburg

.
!

Gauteng

â Ventersdorp

â Delareyville

A

Power stations

^

Smelters

.
!

AQ monitoring stations

Dr Kenneth Kaunda

â

â Ottosdal

.
!

â

Local Municipalities 2016

*ND = NO DATA

â Potchefstroom

A

.
!

â

.
!

Parys

Free State

â

Wolmaransstad

0

12.5

25

50

75

2015
DAILY AVERAGE PM10
Table 17: Summarised statistics for measured daily
average ambient PM10 concentrations for the period
Jan 2015 - Dec 2017 (NWREAD, 2015c, 2016 and 2017)
*ND = NO DATA

2015

LETHABO PS

A

Klerksdorp

â Segomotsi
Dr Ruth
Mompati
Main Towns

District Municipalities 2016

Carletonville

Damonsville

100
Kilometers

2016

DAILY AVERAGE PM2.5

2016

2017

COMPLIANT

Damonsville

Yes

Yes

ND

Lichtenburg

Yes

Yes

Yes

Phokeng

Yes

Yes

No

Khuma

Yes

Yes

Yes

Jouberton

Yes

Yes

No

Kanana

Yes

Yes

Yes

AIR QUALITY

Ngaka Modiri Molema

2017

COMPLIANT
Yes

Yes

ND

Lichtenburg

No

No

Yes

Phokeng

Yes

Yes

Yes

Khuma

No

No

No

Jouberton

No

No

No

Kanana

No

Yes

Yes
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6.3.2.3

SULPHUR DIOXIDE CONSENTRATIONS

6.3.2.4

Summary ambient SO2 concentration statistics are presented
in Table 19, Table 20 and Table 21 for ten-minute, hourly and daily
averaging periods, respectively. It can be noted from the Tables that

Table 20: Summarised statistics for measured hourly
average ambient SO2 concentrations for the period Jan
2015 - Dec 2017 (C&M Consulting Engineers, 2015, 2016
and 2017)

NITROGEN DIOXIDE (NO2)CONSENTRATIONS

Summary ambient NO2 concentration statistics are presented in
Table 22. There are no exceedances of the limit value, as well as full
NO2 NAAQS compliance. In addition, the annual average limit value is

there is full NAAQS compliance at all stations for all averaging periods.

40 μg/m3 and the mean annual concentrations are noted to be less

The only exceedances of the limit values occurred at Phokeng for the

than 20% of that value.

ten-minute and hourly average concentrations, however, in both

2015

instances this was well within the allowable number of exceedances.
The annual average limit value for SO2 is 50 μg/m3.

Even at Phokeng

the annual average concentration remains well below 20% of the
limit value, despite the exceedances of the limit values noted for the
shorter averaging periods.

SO2 HOURLY

2016

2017

COMPLIANT

Damonsville

Yes

Yes

Yes

Jouberton

Yes

Yes

Yes

Khuma

Yes

Yes

Yes

Mmabatho

Yes

Yes

Yes

Phokeng

Yes

Yes

Yes

Table 22: Summarised statistics for measured hourly
average ambient NO2 concentrations for the period Jan
2015 - Dec 2017 (C&M Consulting Engineers, 2015, 2016
and 2017)
*ND = NO DATA

Table 19: Summarised statistics for measured 10-minute
average ambient SO2. concentrations for the period Jan
2015 - Dec 2017 (C&M Consulting Engineers, 2015, 2016
and 2017)

2015
NO2 HOURLY

2015
SO2 10 MIN

2016

2017

Table 21: Summarised statistics for measured daily average
ambient SO2 concentrations for the period Jan 2015 - Dec
2017 (C&M Consulting Engineers, 2015, 2016 and 2017)

2016

2017

COMPLIANT

Damonsville

Yes

Yes

ND

Kanana

Yes

Yes

Yes

Phokeng

Yes

Yes

ND

COMPLIANT

Damonsville

Yes

Yes

Yes

Jouberton

Yes

Yes

Yes

Khuma

Yes

Yes

Yes

Mmabatho

Yes

Yes

Yes

Phokeng

Yes

Yes

Yes

2015
SO2 DAILY

2016

2017

COMPLIANT

Damonsville

Yes

Yes

Yes

Jouberton

Yes

Yes

Yes

Khuma

Yes

Yes

Yes

Mmabatho

Yes

Yes

Yes

Phokeng

Yes

Yes

Yes

6.3.3

SOURCE APPOINTMENT

Apportioning the sources of measured ambient concentrations
is not a straightforward exercise, and as such is hereby presented
qualitatively rather than quantitatively. The generally stable
atmospheric conditions that prevail all year round, especially during
the winter, serve to trap ground level emissions at ground level, and
elevated emissions at the level at which they are emitted. In Figure 75,
an example is provided of average hourly concentrations measured
at Marikana as a diurnal cycle (the pattern that unfolds during the
day and the night) typically experienced in terms of concentrations
of SO2, NO2, and PM10.
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This atmospheric stability manifests as a pronounced diurnal

and job losses people are moving from formal homes to informal

cycle, with the atmosphere being at its most unstable (greatest

settlements. This is likely to have a knock-on effect of burning more

vertical mixing) during the day, and at its most stable during the

domestic fuel even where electricity may be available.

6.4.1

night (least vertical mixing), especially in the early hours of the

respiratory disease in people living in low income dense settlements
where domestic fuels are still utilised. In fact, the question has to be

Figure 75: Diurnal hourly average concentrations of PM10,
NO2 and SO2 (adapted from Venter, 2012)

asked as to why, if the premise for declaring priority areas is where

peaking at approximately 10 am.

NAAQS are exceeded or likely to be exceeded, all residential areas

PM10, and NO2 do not exhibit the same pattern. What is evident,

where domestic fuels are utilised have not been declared priority

is that there is a pronounced early morning peak, then relatively low

areas in their own right? A particular concern is vulnerable people,

concentrations for much of the day, and then an evening peak again.

particularly children and the elderly, as well people who are already

It is hereby presented that the PM and NO2 peaks coincide with the

suffering from asthma, tuberculosis or other respiratory diseases.

periods during which domestic fuels are utilised, with the emissions

The wintertime conditions in these areas in the early morning and

being trapped at ground level due to a highly stable atmosphere. This

early evening is reminiscent of the thick fog that occurred in London

patterning is consistent with that noted at other monitoring stations

during the 1950s, resulting in deaths and severe illness amongst the

in the North West Province, and monitoring stations throughout

city’s population (Davis et al., 2002).

the highveld where the SO2 peak typically occurs later in the day.

It is further contended that, even if every industrial emission is

As such, it is strongly argued that the source of the exceedances of

fully compliant with the minimum emission standards, the impact

the limit values and non-compliance with the NAAQS seen in the

on the air quality in residential areas that utilise domestic fuels will

monitoring data presented earlier, is driven principally by domestic

hardly change, if at all. This is not to argue that industry is guilt

fuel use emissions and other ground level sources. It is instructive

free, and certainly the large sources of PM that derived from tailing

to reference the human settlements chapter, where due to poverty

facilities, is a case in point. The irony, however, is that most industrial
emitters have controlled their PM emissions, without necessarily
controlling SO2, NO2 or other emissions, yet the pollutant that is
noted not to comply with the NAAQS is PM, whilst other pollutants
are seen to comply, and to comply comfortably. Part of the problem
it would seem, is focussing heavily on industrial emissions without

The cement factory at Lichtenburg
Photo: John Power

seriously tackling the real air quality problem in the province, namely
air quality in residential areas that utilise domestic fuels.
On the basis of the available data, it is not possible to directly
quantify the effect of non-compliance with the PM NAAQS, on the
health of the people living in the areas where these non-compliances

AIR QUALITY

are maintained throughout the night, as well as the early morning

HEALTH EFFECTS

Non-compliance with the PM NAAQS results in a direct threat of

morning when the earth’s surface is at its coldest. It can be noted
from the graph in Figure 75 that relatively low concentrations of SO2

6.4 IMPACTS

occur. As a minimum, it is likely that there is considerable morbidity
and a high risk of premature mortality amongst the population so
affected. It cannot be emphasised strongly enough how important
it is to address the problem of degraded air quality in the residential
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018
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6.4.2

The long Mahikeng Bray road - Photo: John Power

areas in which there is non-compliance with the PM NAAQS.

OTHER ENVIRONMENTAL EFFECTS

In respect of other environmental effects, these include reduced
visibility, odour and similar nuisance effects. It is possibly the risk
of acidification associated with sulphur and nitrogen compounds
that is the greatest concern (citation). Various investigations have
been conducted on regional acidification in both the Mpumalanga
Highveld and escarpment areas, without any clear evidence emerging
of significant negative impacts. These various investigations are
cited in Josipovic (2009) who investigated whether “…the impacts of

emitted pollutants and relationally accumulated deposition of acidic
air pollutants eventually exceed the carrying capacity of the natural
environment.”

6.5 RESPONSES

CONTINUED AMBIENT AIR QUALITY MONITORING

Josipovic (2009) contends that: “…acidic pollution originating

It stands to reason that for the NAAQS to be effective as an air

from the central industrial Highveld is not a current environmental

There is a range of tools currently available for managing

quality management tool, it is necessary to continuously monitor

threat to the environment in remote areas of South Africa,

air quality in South Africa, which most fundamentally are the

the various pollutants for which standards or reference values are

specifically the Mpumalanga Escarpment and forestry areas, and

NAAQS, minimum emission standards, and the development and

set. There are provincial ambient monitoring stations in the province,

by implication neither is it a threat to adjacent countries”. However,

implementation of AQMPs.

and there has been a marked improvement in the operation of
these stations, and the subsequent level of data recovery since the

he did identify some zones where critical loads of acidification have
likely been exceeded, due to local districts of sensitive soils. Long-

6.5.1

NATIONAL AMBIENT AIR QUALITY STANDARDS

last Environment Outlook report. Ambient air quality monitoring

term emissions of acidic gases such as SO2 and NO2 pose a risk of

Air quality standards are essential in air quality management,

remains a key indicator, as well as a performance measure that can be

acidification, however, principally in areas of sensitive soils. On that

defining tolerable concentrations of different air pollutants. South

utilised to ascertain whether air quality is improving or deteriorating.

basis, it is argued that the natural acid buffering capacity in the North

Africa utilises the National Ambient Air Quality Standards for the so-

Furthermore, it is worth reflecting on a trial that was conducted

West Province is unlikely to be exceeded, however, there may be

called criteria pollutants including SO2, NO2, PM10, PM2.5, benzene,

using passive samplers, that highlighted the effectiveness of this

isolated areas of increased acidity.

lead and CO. The NAAQS can be used to highlight particular air

measurement approach. Continuous ambient air quality monitoring

quality problems within the province, and allow specific interventions

is both technically challenging and expensive, therefore it will

to be launched to address the causes of non-compliance where

never be possible to run more than a few stations. Although passive

such occurs. It should also be noted that even where there are

samplers provide only a single integrated measurement for the

not specified NAAQS, guideline concentrations can be identified

period for which they are exposed, they can be used very effectively

as an indicator of potential damage thresholds. For example, the

to monitor the spatial extent of given pollutants at manageable cost

ferrochrome smelters that occur in the province, may emit Chrome 6,

(van Zyl, et al., 2015).

and reference values can be sourced from literature for this and other
pollutants not included as criteria pollutants. The reference values
can be used similarly to determine the level of risk presented by the
prevailing air quality.
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6.5.2

AIR QUALITY MANAGEMENT PLANS

6.5.5

AQMPs are based on reconciling atmospheric emissions within a

REDUCING EMISSIONS FROM LOW INCOME
DENSE SETTLEMENTS

the stable layers. Similarly, emissions from elevated sources, such
as stacks, cannot penetrate downwards through the stable layer,

given area with the measured ambient air quality, and then targeting

From the air quality analysis presented earlier, non-compliance

meaning that the stability of the atmosphere limits the degree

those sources deemed to be responsible for non-compliance with

is evident for PM, as well as for selected areas in the province. At the

to which emissions from elevated sources (typically industrial

the NAAQS, should that occur. The province has an approved AQMP

same time, diurnal analysis of measured ambient air quality indicates

emissions) can be mixed and manifest at ground level.

(NWREAD, 2015b), and the development and implementation of

that it is likely that the source of the PM peak concentrations is

An analysis of ambient air quality from the various monitoring

AQMPs is a regulatory obligation. The various districts within the

domestic fuel utilisation. This suggests that the area in the province

stations that are run by DEDECT, indicates that PM10 concentrations

province are all in the process of either finalising or implementing

where adverse health effects are most likely to occur, are the low

do not comply with the associated NAAQS for four of the seven

AQMPs for the district, as summarised in Table 23.

income dense settlements where domestic fuels are still utilised

monitoring stations. The annual average limit of PM10 is also

for cooking and/or space heating. To address this problem, the

exceeded at these stations indicating persistently high loading of

National DEFF is developing a strategy to address air pollution in

PM in the atmosphere. The remaining pollutants are all noted to be

dense low-income settlements. The aim of this strategy is to provide

NAAQS compliant, with SO2 and NO2 showing a limited loading in the

for a coordinated approach in implementation of efforts aimed at

atmosphere. Diurnal averages of the pollutants reveal early morning

ensuring that ambient air quality in dense low- income settlements is

and late afternoon peaks for PM and NO2, with a mid-morning single

Table 23: Status of AQMPs in North West Province

AUTHORITY
Bojanala Platinum District

AQMP

AQMP STATUS

in compliance with National Ambient Air Quality Standards, thereby

peak of SO2. The patterning, which is consistent with what is seen in

Yes

Under review

ensuring the right to air that is not harmful to people’s health and

monitoring stations across the highveld, illustrates that plumes from

well-being as required by section 24 of the Constitution of South

elevated sources can only come to ground when there is a breakup
of the stable layers. Therefore, it is concluded that PM emissions

Municipality
Dr Kenneth Kaunda

Yes

Implementation

Africa.

Yes

Implementation

6.6 CONCLUSIONS

Municipality
Dr Ruth Segomotsi Mompati
District Municipality
Rustenburg Local Municipality

6.5.4

Yes

Implementation

AIR QUALITY ACT AIR QUALITY PRIORITY AREAS

The National Environmental Management: Air Quality Act 39
of 2004, provides for the declaration of ‘priority areas’ where it is
either known (through measurement for example) or possible (as a
function of multiple or large sources) for non-compliance with the
NAAQS. The declaration of a priority area allows for the targeting of
limited air quality management resources in those areas where they
are most needed. There are three priority areas currently in South
Africa, the Highveld, the Vaal Triangle and the Waterberg-Bojanala,
which includes the Bojanala Platinum District Municipality. The Air
Quality Management Plan for the Waterberg-Bojanala Priority Area
was finalised in 2015 (Government Notice No. 1207 of 2015).

from the utilisation of domestic fuels, directly threatens the health
and welfare of the residents of areas that still utilise such fuels. It is

Air quality in the North West Province is a function of the various

not possible to quantify the extent of these health effects, however,

activities that result in emissions, together with the dispersion

morbidity is highly likely in these areas, together with premature

climate of the province that acts to disperse, diffuse, chemically alter

mortality.

and wash out such emissions. North West Province has a new and

Responses take the form of national ambient air quality

improved emission inventory that serves to define the air pollutants

standards, that serve to define tolerable concentrations of the

and their origin in the province, resulting in the characterisation

different pollutant types. A reconciliation of the prevailing ambient

and quantification of a range of sources regarding the criteria air

air quality with known emissions and sources, can be utilised to target

pollutants, namely, sulphur dioxide, nitrogen dioxide, particulate

emitters that are responsible for non-compliance with the NAAQS.

matter, lead, benzene and ammonia. A simple index that combines

The districts are all required to develop AQMPs, that would ensure

the mass of emission with the toxicity (or degree of hazard) of the

NAAQS compliance over time. Defining priority areas can ensure

pollutant, highlights PM10 as the key pollutant to focus on in the

that limited resources are effectively focussed on, where air quality

province.

is at its poorest. Finally, but importantly, the further development

The dispersion climate of the province is similar to the highveld,

and ultimate implementation of the national strategy for reducing

with persistent stable atmospheric conditions, especially during the

emissions in low income dense settlements, is an urgent priority for

winter. Surface inversions are frequent, and the net effect is that

the people that live in such areas within the province.

AIR QUALITY

6.5.3

emissions released at ground level are trapped at ground level by
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A number of key actions need to be affected as part of the provincial environmental management response as listed in Table 24.

PRIORITY RATING KEYS
Table 24:
Options for Action for air quality
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IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE				

PRIORITY

ROLE PLAYERS

Particulate matter

Comprehensive enforcement of licence conditions or air
quality standards for all emissions (not just particulate
matter), covering point and non-point sources

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Indoor air pollution

Explore alternative solutions and alternative energy sources
to combat domestic fuel burning

North West Department of Human Settlements
Department of Mineral Resources and Energy
Municipalities

Air quality management
systems

Build capacity at Municipal Level for emissions monitoring
and management

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Implement the Air Quality Management Plan for the
Waterberg-Bojanala Priority Area

North West Department of Economic Development, Environment, Conservation and Tourism
Department of Environment, Forestry and Fisheries
Limpopo Provincial Government
Municipalities

Undertake Health Risk Assessments in air quality priority
areas

North West Department of Economic Development, Environment, Conservation and Tourism
North West Department of Health
Municipalities

Regularly develop and review, and implement Air Quality
Management Plans for Province and Local Government

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Develop and review Air Quality By-laws

Municipalities

6.7
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CHAPTER 7

WASTE MANAGEMENT

Photo: Wilma Strydom

The chapter highlights the current state of waste generation, recycling and treatment, as well
as the state of infrastructure, the impact the identified waste management challenges have
on the environment and finally, how provincial and local government has responded to these
waste management challenges.
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7.1 INTRODUCTION

7.2 DRIVERS AND PRESSURES

7.2.2

POLICY AND LEGISLATION

Legislative frameworks and policies play a vital role in improving
The intent of this chapter is to highlight the environmental,

7.2.1

GOVERNANCE AND INSTITUTIONAL CHALLENGES

waste management practices across the country. Implementation

social and financial challenges associated with waste management

How we choose to manage waste is a critical factor, which

can be challenging in small rural municipalities that have limited

that the North West Province is experiencing. The chapter highlights

influences how we utilise resources, what is considered to be

access to financial and human resources, to implement the necessary

the current state of waste generation, recycling and treatment, as

waste, and what is done with the waste. Legislation, policy and

measures (NWREAD, 2016). For instance, not all local municipalities

well as the state of infrastructure, the impact the identified waste

guidelines provide a structure or framework for how we should

in the North West have developed or implemented Integrated Waste

management challenges have on the environment and finally, how

handle and treat waste, and, in this regard, guides activities. This

Management Plans (IWMP), because of a lack of resources, whilst

provincial and local government has responded to these waste

Chapter considers such governance to be one of the major drivers of

other municipalities have not addressed all the relevant waste

management challenges.

environmental change. The administrative efficiency to uphold these

management impacts in their IWMPs (NWREAD, 2016).

Waste volume data from the 2013 North West Environmental

requirements and execute various functions, is strongly determined

Outlook report were largely based on estimates, using an assumed

by financial and human resource capacity, which further implies a

46% increase from the 2004 waste baseline data. This was largely due

strong link between the aspects covered in this Chapter as ‘drivers’

A growing population, technological shifts in the production of

to waste information not being uploaded consistently to the South

and ‘responses’ to waste. Therefore, this chapter focuses on the

goods and services, as well as related economic activities, have made

African Waste Information System (SAWIS) system – the national

challenges experienced by the North West Province, and how this is

waste management a challenge in the province. Not only has the

electronic archive for waste data. Since then, registered waste

influencing waste management (the activities or pressures), which is

volume of waste increased, but also the complexity of the range of

generators, particularly those in the private and mining sector, have

driving environmental change. The ‘Responses’ Section details some

products and resources entering the waste management system.

improved their reporting of hazardous waste volumes. Unfortunately,

of the corrective measures being implemented.

This directly affects the province’s ability to manage waste from

7.2.3

COMPLEX WASTE STREAMS

the lack of financial and human resources, has resulted in municipal

various sectors (Alberts, 2014; NWREAD, 2016), and importantly, to

departments in the North West not uploading domestic waste

enable projects for waste minimisation and diversion of waste from

volume data onto the SAWIS system as required, resulting in a skewed

landfills.

more hazardous waste than general waste, which is most likely not
the case.
Despite the many shortcomings, challenges and the uncertainty
regarding waste stream data, many positive legislation, policy and
practice related shifts are underway. Furthermore, many projects and
plans have been put together that are based on an understanding of
the challenges in the province, as well as the needs of the people in

Photo: Hermien Roux

this province.
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perspective, suggesting that the province generates significantly
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7.2.3.4

SERVICE DELIVERY

Access to basic waste collection services, particularly in the rural
areas of the North West, is limited and remains a challenge due to
the low density of the population, and the distances and locations
of towns and villages. Furthermore, there are limited municipal
resources available to collect, transport and dispose of waste
(NWREAD, 2016). Certain municipalities within the North West have
Photo: NW READ

extended their waste collection services to rural areas at their own
expense, to assist with these challenges. Nonetheless, since 1996,
access to household waste removal services in the North West has
steadily improved, with the majority of communities now receiving
services (NWPG, 2016). The extent of these services is described in
greater detail in the Human Settlements Chapter.
7.2.3.1

Furthermore, understanding the need and importance of waste

ADMINISTRATION

Limited resources prevent the Province and municipalities from

of a comprehensive IWMP.

performing in a range of areas, which includes accurately reporting

Without a comprehensive understanding of the waste stream,

on waste volumes, enforcing waste management compliance,

the types of waste generated, location of waste generators and

implementing waste management projects and awareness

handling facilities, as well as details of waste handling and disposal,

programmes, and the appointment of the required staff compliment

a comprehensive IWMP cannot be generated at the provincial,

(NWPG, 2016). In addition, the existing staff in certain municipalities

district or local level. An IWMP is an important planning tool that is

do not have the required technical skills and qualifications, and,

intended to inform necessary waste management provisions for the

therefore, are unable to undertake the various required roles, such

province and, as such, the future budgets, and investment in projects,

as that of a Waste Management Officer. This increases the challenges

programmes and infrastructure. Therefore, poor monitoring and

associated with the limited financial and human resources.

reporting has long term ripple effects. It is strongly recommended

collection in rural areas has led to the development of the Rural
Waste Management Strategy. It is hoped that this strategy will have
a significant impact from 2019 onwards.

that improvement in this area be a strong focal point for waste
7.2.3.2

POOR MONITORING AND REPORTING

management in the future.

All municipalities are required to register waste volume data

INFRASTRUCTURE SHORTFALLS

Strategy. Registering waste volume data allows provincial and local

Statutory compliant landfills and hazardous waste management

government departments to develop, and implement, regional

facilities in the province are lacking, as well as functioning

policies and strategies on waste management, develop and

weighbridges and equipment at various landfill sites, which hinders

implement waste minimisation and recycling initiatives, identify

safe disposal, and monitoring and evaluation of all waste streams.

problem waste streams, support waste management research,

This is hampering the quality of services offered, as well as the

plan and budget for waste collection and landfill management,

quality of waste data which is utilised for decision-making on future

implement public awareness campaigns and enforce waste

management activities and investments.

minimisation and recycling initiatives – all of which are components
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7.2.3.3

Photo: NW READ

on the SAWIS system as part of the National Waste Management

WASTE FROM ECONOMIC SECTORS

consumption patterns, and offer better services in terms of waste

Until such time that industries make use of mechanisms such as

collection and processing. However, there has been an expansion of

‘full-cost-accounting’ (to ensure that the cost of goods and services

informal settlements, which are difficult to provide a formal service

are reflective of all costs, including financial investments in the clean-

for due to various reasons, and, therefore, might be characterised

up of the environment, or in more eco-friendly technology) and,

with a greater concentration of litter and poor waste management.

‘cradle-to-cradle’ ideologies (to ensure that no waste is generated,

Whilst rural areas do consume processed goods, this is most likely

but instead re-used in other processes), an unnecessarily wasteful

at lower volumes. Rural settlements are also dispersed across the

trend will continue.

province at low densities, making them difficult to access and provide

For example, the agricultural sector is an important food basket of
South Africa, and plays a vital role in sustainable food security for the

waste management services. This may result in more dumping and
illegal burning of waste.

province and country (NWPG, 2017), although current mainstream

Furthermore, the strong migration patterns of labourers, and

commercial agricultural practices, make use of hazardous chemicals

associated rental areas and high informality on the outskirts of

(fertilizers and pesticides) to preserve crops and kill pests. This often

urban areas, means that the waste management requirements

results in soil degradation, surface water contamination, and have

shift seasonally. This great diversity of needs between urban and

long lasting effects on the ecological food chain, causing more harm

rural areas, is a huge challenge for municipalities, and requires

than good. In addition, the agricultural sector and abattoir practices

customised waste management services to address the needs of the

result in animal waste, which not only contaminates soil and water

communities.

resources, but must be disposed of at appropriate waste management
facilities, such as an incinerator or hazardous landfill.

These consumption patterns, as well as the generation of
waste, are strongly interconnected with industry behaviour. Without

Similarly, mining generates an enormous volume of hazardous

industry providing eco-friendly, sustainably and ethically sourced

waste from extractive operations. This often leaves the extraction site

products, that are responsible and avoid waste, consumers have

barren and contaminated and the hazardous slag must be disposed

little choice in the products that they consume and the resulting

of appropriately at a hazardous landfill.

waste (e.g. single use plastic packaging, as opposed to minimalist,

7.3 STATE
During the reporting period (2013-2017), monitoring and
reporting of waste volumes was inconsistent. Evidence of this is
found in the ratio of recycled or treated waste to total waste. During
2015, the data indicates that 95% of all general waste was recycled
and in 2016, that 166% of hazardous waste was treated – suggesting
that there are either errors in the data, or the province is processing
waste backlogs or imported waste. In addition, the inconsistent
monitoring and reporting and use of estimates instead of actual
volumes contribute to the uncertainty of these figures. Therefore,
further conclusions cannot be drawn from this data
7.3.1

WASTE GENERATION

The reported total volume of waste (general and hazardous)
generated in the North West has fluctuated over the five-year period
between 2013 and 2017. Total waste volumes peaked in 2017
(2 123 014 tonnes), with the largest percentage contribution being
hazardous (DEA 2018). The ‘hazardous waste’ category includes
mining waste. Figure 76 illustrates the total reported waste volume
for the North West, along with the ratio of general and hazardous
waste.

biodegradable packaging).
7.2.5

CONSUMPTION PATTERNS

The correlation between population growth and waste
generation is largely influenced by economic prosperity or a growing
middle class. Economic prosperity allows for growing consumption
patterns (as more products become affordable to communities),
which is sometimes perceived to illustrate an enhanced quality
of life. However, the increasing consumption rates result in not
only increasing waste volumes, but additional waste streams are
introduced to an already strained waste management system.
The largely rural North West, with more than half of the
population living in poverty, displays an interesting distribution of
varying consumption patterns. Urban areas tend to have higher
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Figure 76:
Total waste generated in the North
West Province as reported to SAWIS
(DEA, 2018)
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7.3.3

WASTE TREATMENT

There are three main forms of waste treatment which take place in the North West; composting;
thermal treatment or incineration (mainly health care risk waste); and chemical treatment (NWPG, 2016).
Photo: NW READ

By and large, waste treatment data collection is focussed on hazardous waste, with no reports of general
waste being treated since 2015, excluding garden waste which is composted (DEA, 2018). Currently, the
North West has seven incinerators, three main organic composting plants and 36 wastewater treatment
plants.
In terms of treated waste volumes, there was a reported increase in treated waste from 358 tonnes in
2014, to 2 423 358 tonnes in 2016 (Figure 78). However, as with the values reported for recycling efforts,
7.3.2

the data must be treated with caution. Figure 78 illustrates that the volumes reported to SAWIS as ‘treated’

WASTE RECYCLING AND RECOVERY

Most of waste recycled and/or recovered in the North West are from general waste sources. Reporting
indicates that across the five-year period (2013-2017), the volume of waste recycled and/or recovered in
the North West has increased steadily from 150 260 tonnes in 2013 to 477 159 tonnes in 2017 (Figure

in 2015 and 2016, exceeds the total volume reported as ‘generated’. It is unclear as to what the reason
is for this dramatic difference in the volume of total versus treated hazardous waste, however, it clearly
indicates a data collection issue, or possible inconsistency in treatment related activities in the province.

77) (DEA, 2018). This increased volume of waste recycled and recovered, may either be attributed to
the various recycling initiatives that the provincial, district and local government has implemented,

Figure 78: Total waste treated in the North West Province as reported to SAWIS (DEA, 2018)

or variations in efficiency of monitoring and reporting. However, the SAWIS data must be treated with
caution, as the values reported suggest that on average, 62% of all general waste is recycled (peaking at
95% in 2015). This is not a realistic value, and likely represents underreporting of general waste volumes.
Details surrounding the types of recycling initiatives are covered in the Responses Section of this chapter.

3000 000,00

Details surrounding the types of recycling initiatives are covered in the Responses Section of this

2500 000,00

chapter.
Tonnes

2000 000,00

Figure 77: Total waste recycled in the North West Province as reported to SAWIS (DEA, 2018)
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7.3.4

WASTE MANAGEMENT FACILITIES

Landfill disposal sites, transfer stations, buy back centres and garden refuse centres
these facilities that waste is separated according to its source, prior to being disposed
of or recycled.
The landfill disposal sites are the final destination of waste products. There are
approximately 26 operational and 40 landfill sites which are licensed for closure,
spread across the municipalities of the North West (NWPG, 2016) (Figure 79). This

Bojanala Platinum

are the main solid waste management facilities used in the North West. It is largely at

Moretele LM

includes privately owned and state-owned landfill sites, as well as unauthorised waste

Madibeng LM
Rustenburg LM
Kgetleng Rivier LM
Moses Kotane LM

to being transferred to treatment facilities (e.g. for recycling or composting) or landfill
sites. The North West has a total of 15 planned transfer stations, eight of which are
operational, three awaiting construction, and one which has been commissioned but
not, as yet, operational.

Figure 79:
Waste management facilities, and their status, in the North West Province
(NWPG, 2016)

The North West Province has two operational buy-back centres. Buyback centres
are facilities where recyclables are exchanged for cash. At these centres relationships

Kagisano Molopo LM

Naledi LM
Mamusa LM
Greater Taung LM

Buy back center
Transfer station

is currently assisting the province with procuring funds for additional buy-back centres.

JB Marks LM
City of Matlosana LM

Maquassi Hills LM

Tswaing LM

refuse centres, two of which are operational and three are closed/issued with closure
certificates landfill sites. In addition, NW DEDECT has acquired a buyback centre, called
Mahikeng Buyback Centre. The Mahikeng Buyback Centre was registered in terms of
the National Norms and Standards for Sorting, Shredding and Baling (2017), and was
launched in October 2018 (see Figure 79).

Ngaka Modiri Molema

The garden refuse centres reduce the amount of biodegradable waste entering
forms of garden and compostable waste. The North West currently has five garden

Transfer station under
construction

Lekwa Teemane LM

are formed between recycling industries and the informal waste picking sector. DEFF

landfills, which limits the generation of landfill gas. These refuse centres accept all

Key:

Mahikeng LM

Garden refuse center
Closure license –
municipal facilities
Closure license –
private facilities
Municipal landfill site
Private landfill site

Ditsobotla LM
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Waste transfer stations are central locations where waste is temporarily stored, prior

Dr Kenneth Kaunda

consequently the remaining lifespans, is not available at present.

Dr Ruth Segomotsi Mompati

disposal sites. Information on the capacities of these sites to accept more waste, and

Ramotshere LM

Ratlou LM
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7.4 IMPACTS

7.4.2

SOIL AND WATER CONTAMINATION

Waste associated with landfill leachate, crop and livestock

RESOURCE CONSUMPTION AND POLLUTION

farming which typically includes runoff from fertilisers, pesticides,

Drivers and pressures that have been described in all the

feedlots and holding areas; manure; bedding and litter; wasted

chapters of this SoE report, consume natural resources in various

feed; dead animals; and spoilt eggs, etc., contaminates water. The

forms, to provide goods and services. Furthermore, many consumer

contaminants infiltrate water sources resulting in the increase of

based goods are imported into the province, leaving the waste to be

acidity in water, changes in pH of surface or groundwater, sulphur

processed in the province. These drivers and pressures also result in

content and the concentration of heavy metals such as lead,

by-products and waste products, which must be processed, and/or

chromium, cadmium, copper and mercury. The mining sector also

are left in the environment.

has a large impact on surface and groundwater contamination in

Photo: Wilma Strydom

7.4.1

The circular economy, as proposed by the South African approach

the North West, due to mineral extraction processes leading to,

to the green economy, describes by-products and waste products as

amongst others, the generation of AMD. This AMD contains a large

areas. This may be perceived to be a considerably ‘far off’ impact,

resources that can, and should, be used for manufacturing processes,

amount of toxins, sulphuric acid and heavy metals, which are not

considering the location of the North West Province, however, plastic

therefore avoiding the unnecessary landfilling of these resources.

biodegradable. Upon entering the environment, AMD accumulates in

waste in rivers and oceans has become a significant and globally

This is an important shift in production processes to reduce pollution

living organisms, causing irreversible impacts, diseases and disorders.

recognised phenomenon which requires remediation.

levels, and the damage caused to the environment.

This pollution not only has an adverse impact on the environment,

Eco-friendly products and ethically sourced products are also
becoming increasingly popular, as consumer awareness grows in

but ultimately to human health as well, as it affects the condition and
quality of soil and water.

7.4.3

LAND STERILISATION

The current practice of relying on landfills as the main means

South Africa. Furthermore, technology is transforming at a rapid rate,

Furthermore, general waste that is not recycled, recovered,

of disposing of solid waste is unsustainable, both ecologically and

further enabling more sustainable practices and means of re-using

treated or sent to landfill, is spread across the landscape by wind

financially. Landfill sites consume large tracts of land due to their

products previously classified as waste. There is, therefore, a strong

and water, often landing up in watercourses which ultimately

direct footprint, and the large pollution buffer areas required means

business case for shifting business models, and more importantly, for

transport waste into oceans, therefore polluting aquatic and marine

that housing and industry do not develop too close to the site. The

local government to put pressure on businesses to make the shift.

ecosystems and ultimately creating marine pollution hotspot

operational lifespan of solid waste disposal facilities is often less
than 50 years. Once they have reached capacity, new sites must be
identified and developed, whilst the old sites need to be closed and
rehabilitated. However, this rehabilitation seldom results in the land
becoming functional again, and the land is left sterile.
The development of new solid waste disposal facilities is
a challenge for local authorities, as an appropriate site must
be identified, with huge investments in design and permitting

Photo: Wilma Strydom

requirements, as well as construction and maintenance. These
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are investments which could be made in other programmes, such
as increasing the capacity of the waste management department,
waste diversion projects, or even conservation projects to offset the
impacts of waste related activities.

AIR POLLUTION

Some of the main contributors to the poor quality of air in the
North West are related to the mining, agriculture, industry, transport
and waste management sectors – noting the strong relationship

7.5 RESPONSES
7.5.1

LEGAL FRAMEWORK

Waste management in South Africa is regulated by the

that waste manage holds with all sectors, for the processing of by-

National Environmental Management: Waste Act (Act 59 of 2008)

products and waste. Each of these sectors releases contaminants

[as amended], and plays a key role in the suite of environmental

such as particulate matter, methane, sulphur dioxide, carbon

interventions required to sustainably manage development in South

monoxide and other harmful gasses into the atmosphere, where it

Africa (DEA, 2012). The Act is based on the internationally recognised

is trapped, ultimately contributing to global warming and climate

Waste Management Hierarchy which emphasizes waste avoidance

change. Although the contribution to global warming and climate

and reduction, re-use, recycling, recovery and eventual treatment

change is a serious issue, it should be noted that the local air pollution

and disposal of waste.

contribution by waste, as well as the waste management sector, is
minimal and is only localised as point sources.

Photo: Wilma Strydom

Although the National Waste Management Strategy and the
Waste Management Hierarchy advocate that the disposal of waste

Air pollution is covered in more detail in the Air Quality chapter.

to landfill should be the last resort, the disposal of waste to landfill

promotion of waste education and awareness among members of

remains the most commonly practiced means of waste management

the public, building capacity at provincial, district and local municipal

in the province (NWPG, 2016). The numerous drivers and pressures

level, increasing awareness and capacity of re-using, recycling

associated with governance which were mentioned earlier in the

and recovering of waste and, most importantly, raising awareness

chapter, hinder not only a comprehensive understanding of the

amongst industries about the need to develop, and the value of,

waste system, but also implementation of waste management in

waste management plans.

the province. However, efforts to align with national requirements
are underway, including the promulgation and implementation of

Photo: Wilma Strydom

associated by-laws (see Table 25).

7.5.2

INTEGRATED WASTE MANAGEMENT PLANS

In 2016, the Minister of the Department of Environmental

Municipal by-laws are important enabling policies that ensure

Affairs endorsed the Second Generation North West Province

that the waste management system functions at a local level.

Integrated Waste Management Plan in terms of Section 11(5) of the

Although most municipalities have waste management by-laws, they

National Environmental Management: Waste Act (Act 59 of 2008)

generally do not take the waste management hierarchy into account,

[as amended]. This is a measure of considerable progress towards

and focus mainly on the mechanisms of collecting, transporting

achieving the legislated planning requirements for the province,

and disposing of waste. Furthermore, the local waste management

and, as such, it informs decision-making for current and future

by-laws do not generally cover recycling, treatment, awareness

investments in the waste management sector.

raising and the use of third party waste service providers. Many local

Certain municipalities’ Integrated Waste Management Plans do

municipal by-laws are outdated and require an update to bring them

not address all the relevant waste management impacts and issues,

into line with current best practice. As a result, the by-laws are not

with certain municipalities having unrealistic objectives. Many of

currently providing the enabling effect that is necessary for the local

these plans have not been formally approved and adopted, and are

waste management system.

not included in the IDPs of local municipalities (NWPG, 2016).

In addition, the Provincial Waste Management Strategy goals and
targets should be brought to bear on the provincial situation - namely

WASTE MANAGEMENT

7.4.4

Table 25 (on next page) provides the status of the Integrated
Waste Management Plans for each municipality.
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7.5.3
Table 25: Status of local municipality IWMPs and By-Laws (NWREAD, 2016a)

WASTE-TO-ENERGY

A study was undertaken to investigate the scope and sustainability
of waste-to-energy generation, and recycling projects in the North
West. The study builds on previous investigations which were

MUNICIPALITIES

IWMP

BY-LAWS

undertaken in 2017, and focuses on: the status quo of raw material
supply for waste to energy generation and waste recycling projects
in the province, competing interests in waste recycling and waste-

Bojanala Platinum DM

IWMP (Due for review)

•

Madibeng LM

IWMP (2018)

By-laws (2008)

to-energy generation, and an implementation plan associated with

•

Rustenburg LM

IWMP (2016), to incorporate comments issued by DEFF &

By-laws (2016)

these aspects. The most recent report is focused on the feasibility
of such projects. Waste recycling and waste to energy projects, on

DEDECT to final IWMP
•

Moses Kotane LM

Process of updating the Plan commenced in 2017

Old by-laws

a commercial or industrial scale, represent potentially significant

•

Kgetlengrivier LM

Draft IWMP in place

Old by-laws

long-term capital investment, and the associated risk which calls for

•

Moretele LM

Draft IWMP in place

Draft by-laws

an evaluation of feasibility. Furthermore, it relates to reducing the
province’s greenhouse gas emissions and thereby contributing to

Dr Kenneth Kaunda DM
•

JB Marks LM

•

Maquassi Hills LM

Draft IWMP 2018 (to incorporate DEDECT’s comments and

meeting the national climate change mitigation targets (NWREAD,

submit to Council for approval

2018).

Draft IWMP under review (2017), incorporated into Ventersdorp
Draft IWMP 2018 (to incorporate DEDECT’s comments and

Old by-laws

The findings of the report express great potential with regards to

Old by-laws

waste recycling projects. To date, municipal handling of waste has
not made radical changes to waste minimisation. However, there are

submit to Council for approval
•

City of Matlosana LM

Draft IWMP 2018 (to incorporate DEDECT’s comments and

By-laws (2015)

significant opportunities in this market to provide jobs and reduce
the amount of waste being landfilled (NWREAD, 2018).

submit to Council for approval

Waste-to-energy generation appears to be more complicated,
and at this stage less opportunistic. It was shown that the market

Ngaka Modiri Molema DM

IWMP endorsed (2018)

•

Ratlou LM

The Local Municipality is in the process of appointing a service

•

Tswaing LM

No IWMP

No by-laws

and Independent Power Producers, who have been rewarded

•

Mahikeng LM

Approved IWMP (2014)

Draft by-laws

renewable energy contracts by the Department of Mineral Resources

•

Ditsobotla LM

Draft IWMP (2018)

No by-laws

and Energy. The report reflects that the national policy on energy

•

Ramotshere Moiloa LM

Draft IWMP (2013)

Old by-laws

generation and distribution, will need to be re-evaluated to that of a

By-laws (2013)

conditions have low risk, whereas the policy environment is high
risk, due to this being a national responsibility, fulfilled by Eskom

provider to develop the IWMP.

free energy market before the policy environment is more conducive.
In addition, there are still numerous uncertainties which will need

Dr Ruth Segomotsi Mompati DM Draft IWMP (2016)
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•

Greater Taung LM

Draft IWMP (2016) – no council resolution

Draft by-laws

to be addressed, before the feasibility of such investments can be

•

Lekwa Teemane LM

Draft IWMP (2016) – no council resolution

Draft by-laws

clearer for the North West Province (NWREAD, 2018).

•

Mamusa LM

Draft IWMP (2016) – no council resolution

Draft by-laws

•

Naledi LM

Draft IWMP (2016) – no council resolution

By-laws (2015)

•

Kagisano Molopo LM

Draft IWMP (2016) – no council resolution

Draft by-laws

WASTE MANAGEMENT INFRASTRUCTURE

7.5.6

WASTE INFORMATION MANAGEMENT

In an effort to build partnerships with external stakeholders,

Facilities and infrastructure to support re-use, recycling and

The National Waste Information Regulation GNR 625 of 2012,

DEDECT has established and participated at various platforms

recovery initiatives and large-scale treatment and composting

regulates the collection of waste data and information to fulfil the

to engage with stakeholders. These are platforms in which

of organic waste in the province are limited, due to long travelling

objectives of the national waste information system. The Act further

representatives of the commercial agricultural sector, agri-

distances between urban centres, the cost of transporting and

supports the establishment of a provincial waste information system,

business and environmental sector, engage with government on

managing waste, as well as the maintenance and upgrade of

under Section 62 of the Act (NWPG, 2016).

the implementation of the sector priorities and resolutions. Over

The shortfalls in waste data collation and submission to SAWIS,

twenty-six organisations from government and private sectors, have

closure,

has been an on-going challenge, for at least the last two reporting

committed to partner with the DEDECT to support the mandates and

decommissioning and rehabilitation of unauthorised landfills, poses

cycles of the North West Environment Outlook. This lack of reliable

initiatives in the three sectors during the 2017/2018 financial year.

a challenge to the North West Province. At present, DEFF is in the

data seriously impacts on the ability to prepare a comprehensive

process of assisting local municipalities in the North West with landfill

Environment Outlook.

equipment (NWPG, 2016).
Limiting

regionalised

landfill

sites,

and

the

7.5.8

PUBLIC AWARENESS

Similarly, the lack of reliable waste data impacts on the ability to

It is important to consider public education to shift waste

status of landfill sites. The outcome of these compliance inspections

meet the planning requirements for the municipalities, in terms of

management behaviour. For most individuals, the issue of waste

will only be made available in the 2018/ 2019 financial year report.

Integrated Waste Management Plans. This has knock-on effects with

disposal is resolved once municipal services remove waste from

the planning and financial investment that takes place in the IDP, as

households (Polanec, Abersek, & Glodez, 2013), or through illegal

well as the planning of future infrastructure and projects.

dumping and burning of waste, when waste management services

compliance, by embarking on landfill inspections and verifying the

7.5.5

WASTE MANAGEMENT SERVICES

Between 2011 and 2016, the coverage of household municipal

Therefore, waste information has been identified as one of the

are inadequate. However, this is not proper waste management.

waste collection services was expanded from 51.9% to 57.9%

goals in the National Waste Management Strategy. The main target

Proper waste management means following the Waste Management

(Stats SA, 2016). The spatial distribution of municipalities, villages

for waste information management, is to register and report all waste

Hierarchy that primarily promotes waste avoidance and reduction, re-

and townships within the North West has made waste collection

management activities on the SAWIS system, and establish a waste

use, recycle, recovery, as well as treatment, and only then disposing

in these areas challenging, hence the slow rate of increase of this

transporter register by 2021. The North West plans to align with

of residual waste at an appropriate landfill. The lack of understanding

municipal service. As indicated in the Human Settlements chapter,

these requirements through the implementation of the Rural Waste

of waste management issues places pressure on provincial and local

services in the urbanised Dr Kenneth Kaunda District reach 85% of all

Management Strategy.

government departments to educate individuals in rural and urban
areas and raise awareness on how to effectively manage waste.

households, as compared to 36% in the more rural Dr Ruth Segomotsi
extending their services to rural areas outside of their boundaries, as
best practice, to assist struggling municipalities.

7.5.7

INSTITUTIONAL, FINANCIAL AND RESOURCE CAPACITY

The lack of human and financial resources required to
adequately address integrated waste management practices,

To address this issue, national and provincial government has

remains a challenge. Capacity constraints, and the need for an

commenced the process of developing a Rural Waste Management

effective waste management institutional environment, are being

Strategy to deal with service delivery in rural areas. At the time of

addressed through the delegation of waste management powers

drafting this report, the Rural Waste Management Strategy had not

to suitably capacitated municipalities. Waste management officers,

yet been approved by the Member of the Executive Committee and,

with powers assigned to them through the National Environmental

therefore, the contents could not be shared.

Management: Waste Act (Act 59 of 2008) [as amended], have been
designated in many of the local municipalities to support provincial
government. Quarterly Waste Forum Meetings are held to discuss
waste management challenges, and share information.

Photo: Wilma Strydom

Mompati District (Stats SA, 2016). However, certain municipalities are
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7.6 CONCLUSION
Waste information management reporting onto SAWIS has

it informs decision-making as well as necessary investment, without

in response to waste management. From a legislative perspective,

improved slightly, however, not significantly. The waste data available

which waste management practices are unlikely to address the

the province has progressed onto its second generation IWMP, with

for the 2013 to 2017 period do not inspire confidence in the volumes

needs of the province.

each of the district and local municipalities following suit.

reported to SAWIS. It shows, however, that the volume of waste which

A number of issues have limited waste management actions in

It is recommended that within the next four years the North West

is being recycled or recovered has increased. Ideally, this increase in

the North West province. The lack of funding and staff to execute

Province place emphasis on data collection, implementation of the

recycled waste should result in a decrease in the volume of waste

projects and programmes, appears to be the main economic limiting

IWMPs, and the green economy. Further detail can be found in the

treated, or sent to landfill. Uncertainty surrounding waste generation

factor, whilst the lack of education and understanding of waste

table regarding Options for Action that the further development of

and processing, and the quality of data reporting, needs to be

management, as well as the waste management hierarchy, appear to

integrated waste management objectives (Table 26).

addressed if a full understanding of the waste management situation

be the main governance factor.

is to be developed. Improved monitoring and reporting is crucial as

Since the 2013 NWEO, there have been significant improvements

PRIORITY RATING KEYS
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Table 26:

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

Options for Action for waste management

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE			

PRIORITY

ROLE PLAYERS

Waste management
systems

Ensure consistent and complete monitoring and reporting
of waste types and volumes.

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Implement the Rural Waste Management Strategy, and
ensure complete and consistent reporting on the South
African Waste Information System

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

Implement the Provincial Integrated Waste Management
Plan

North West Department of Economic Development, Environment, Conservation and Tourism

Develop and review waste management by-laws

Municipalities

Regularly develop and review Integrated Waste
Management Plans for Province and Local Government

North West Department of Economic Development, Environment, Conservation and Tourism
Municipalities

7.7
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CHAPTER 8

ENVIRONMENT OUTLOOK

Vaal river Christiana - Photo: John Power

The ultimate value of an SoE assessment lies in how the key findings are used to prioritise
areas for management intervention. In order to make the SoE useful as a management tool,
it is necessary to take stock of the various indicators and whether they show deterioration, no
change (neutral), or improve over the reporting period.
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8.1 INTRODUCTION
The ultimate value of a State of Environment assessment lies
in how the key findings are used to prioritise areas for management
intervention. In order to make the SoE useful as a management tool,
it is necessary to take stock of the various indicators and whether
they show deterioration, no change (neutral), or improvement over
the reporting period.
The value of the ‘Outlook’ is to look ahead to further changes
that may take place, and to highlight where these changes will bring
about a further exacerbation of the impacts identified in the SoE.
Furthermore, this Outlook provides valuable insight as to the issues
that should be prioritized. Therefore, the Outlook presented in this
chapter is an attempt, as a function of the key findings of the SoE and
likely further trends in the future, to synthesise the key impacts that
should be prioritised by the North West Province.
Furthermore, the Response chapter that follows the Outlook,

through resource utilisation or through waste and pollution.
As such, future population and economic activity (driver)
forecasts can be utilised to determine which pressures are going to
increase, and which will remain as they are, or decrease. Resultant
changes in the associated pressures have further been determined
and compared to the existing state of those pressures and
consequential impacts. The impacts have been ranked as a function
of the vulnerability of the province in respect of each impact.
Thereafter, potential tipping points are identified, which are those
impacts that could bring about catastrophic failure in the province,
and which then, obviously, require the most urgent attention by the
province.
However, before presenting the Outlook, it is necessary to reflect
on so-called megatrends, which are evident for the world as a whole,
and as such serve to provide an overarching context within which
to predict what may happen in the province over the next several
decades.

8.2 GLOBAL MEGATRENDS
Global megatrends are those trends that have a high degree of
occurrence certainty, but about which little can be done. Megatrends
articulate periods of unprecedented and often, rapid global change in
the future. Consequences of these megatrends is an ever-increasing
impact on the environment by humankind, to the point that the
current geological epoch has been called the ‘Anthropocene’ to
reflect the dominance of human induced change above all other
natural processes.
Key megatrends are rapidly changing demographics, rapid
urbanisation, accelerating technological change, power shifts,
resource scarcity and climate change (Retief, Bond, Pope, MorrisonSaunders, & King, 2016). These global megatrends will assist in
understanding the process of predicting the shifts in the drivers of
environmental change, and how these may shape the drivers of
environmental change in the North West province.

details the types of interventions that could be utilised to counter
negative trends in the province. These responses are defined by the
issues which have been highlighted in the SoE, and further refined
The current state of the environment is a function of drivers and
pressures in the province, as detailed in the DPSIR method. For the
Outlook purposes, the following is important in respect of the DPSIR
•

The recognition that the environment operates as a system
with multiple causal relationships between individual
variables;

•

The fundamental driver is related to consumption patterns
(including the strong link to spatial, settlement patterns
and migration trends), with other strong drivers being the
economic activities that occur in the province; and

•

Pressures are deemed to be the equivalent of environmental
aspects in the ISO14001 Environmental Management
System nomenclature, and are defined as the way in which
the drivers interact with the receiving environment, either

Vaalkop dam wall from Bulkop - Photo: John Power

method:
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in which those cities are situated, and the difference between HDI

View along spine of Magaliesberg with dam
Photo: John Power

in cities and countries is even more pronounced in developing

8.2.1

RAPIDLY CHANGING DEMOGRAPHICS

8.2.2

RAPID URBANISATION

a shift towards informality and dual rural-urban homes that limits
the benefits of urbanisation. Notwithstanding, urbanisation does
have significant implications on the natural resource base, resource
consumption, and ecological functioning of the country.
Furthermore, the globalised nature of the current economy
means that through the export of raw resources and goods – even
agricultural products - South Africa is directly impacted on by
development in other countries.

8.2.3

ACCELERATING TECHNOLOGICAL CHANGE

Global population growth will continue to increase, however,

Post-1994, the process of urbanisation has taken place at a rapid

Even though the rate of- and the innovation of technological

at a declining rate to level off in about 2050 at between 9 and 11

rate in South Africa, moving from 52% in 1990 to 64% in 2016 (Stats

change in the last five decades has been breathtaking, such change

billion people. In that period, the population of Africa is expected

SA, 2016). This rate of urbanisation and particularly the rate of low

will continue, and at an ever-increasing rate. Importantly, one of

to double and be characterised by mostly young people, e.g. the

cost housing provision has been reported in the media as a rate

the key areas in which technology has grown, and will continue to

average age in Nigeria will be 21. This young population profile will be

unprecedented anywhere else in the world. This rapid urbanisation

grow rapidly, is in energy technology resulting in the emergence

making massive demands on educational services, employment and

has been essential to address the inadequate spatial patterns, left

of cost competitive renewable energy. However, similar change

resources to satisfy their needs and wants. At this time, the challenge

as a legacy of apartheid, and to provide further socio-economic

has been experienced in communication technologies. Changes in

will be one of turning that demand into ‘demographic dividends’,

opportunities for present and future generations. Unfortunately,

microprocessors, memory, sensors and other similar technologies

rather than ‘demographic burdens’.

many efforts have not yielded the desired outcome of a more

has been exponential, and will remain that way with the challenge

In the case of the North West, the province is already home

equal society, and significantly more development and strategic

being one of increasing access to technologies for good, such as

to approximately 3.8 million people, that is, 7% of South Africa’s

investments in the country will be required to bring about spatial

health care, education, access to energy and governance. Linked

population (SACN, 2016). The 2016 State of Cities report notes

transformation.

with the growth of information and communication technologies,
the world is seeing an exponential growth in the amount of available

that while the absolute number of people in cities has increased,

South Africa is not the only country which has been experiencing

household sizes have decreased as a result of shifting culture and

rapid urbanisation. In 1800, roughly 2% of global population was

lifestyle choices. This implies that the number of households is

urbanised, and 30% was urbanised in 1950. Currently, the rate of

Notably, this accelerating technology has furthered the

growing. This requires a huge investment in infrastructure and basic

global urbanisation is increasing at rates far exceeding those before

globalisation phenomenon, and has been further enabled by

services not only to sustain the growing demand but to address the

1950. Therefore, it is expected that as much as 70% of the population

globalisation.

great backlog associated with the historical legacy of the country,

will be urbanised by 2050.

and province. This is the resource challenge facing the province, and
is particularly significant for this environment outlook report.

Urbanisation should not only be viewed as a negative trend, as it
is generally easier and ‘cheaper’ to service an urbanised population
using egalitarian technology, than it is a rural population. Therefore,
it is not surprising that the HDI in cities is higher than for the country
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countries. However, the North West province is characterised by

information to make informed decisions.

8.2.4

POWER SHIFTS

As global interconnectedness and dependency grow, so do power
shifts. It is well-recognised that the scale of Chinese investment in
Africa is significant, and the question has to be asked as to how this
investment will translate into resource access and control in future.
A key source of this power lies in debt, where global debt increased
from USD57 trillion in 2008 to USD199 trillion in 2015, with much
of that debt being held by China and Japan. Saudi Arabia has some
USD119 billion invested in the USA. Communication and knowledge
Cable way near dam - Photo: John Power

plays an important role in these power shifts, and against that fact
it is estimated that 66% of the world’s population will have access
to the internet by 2020, and an even higher percentage by 2050.
Communication and information transfer have seen, and will continue
to see, a shift in power away from elites to a broader population and a
commensurate growth in association with local, rather than national
governments. At the same time, the potentially negative effects of ICT
should also be recognised, including the sharing of ‘misinformation’
which is not challenged by critical thought.

RESOURCE SCARCITY

8.2.6

CLIMATE CHANGE

Given the changes in population anticipated for the future, it

Despite numerous sources arguing otherwise, it is now generally

comes as no surprise that humankind faces a future of resource

accepted that the climate is changing, and that humankind is

scarcity. Global demand for water is expected to increase by 40%

responsible for that change. As indicated earlier, the effects of climate

(South Africa has currently allocated 98% of its available water and

change serve to impact on the other megatrends and potentially

demand is expected to grow by some 18% by 2030 (WWF, 2016),

exacerbate the negative effects. For example, climate change is likely

energy by 50% and food by 35% in the period from 2014 to 2030,

to bring about increases in the intensity and occurrence of severe

and further increases in demand thereafter. Ironically it is in the

weather. In addition, climate change forecasts for the North West

areas least capable of responding to these demands that experience

province imply that the province is going to get materially hotter and

the greatest demands. It is interesting to note that water scarcity is

drier. and this could force more people to move from rural to urban

viewed as one of the most important risks facing business globally.

areas. Climate change may also result in changing disease vectors,

Stressors on the earth’s systems are at breaking point, and many

such as in the case of malaria where the disease is starting to re-occur

of these stressors are likely to be further exacerbated by climate

in areas where it was previously eradicated.

ENVIRONMENT OUTLOOK

Photo: Rustenburg BRT project team

8.2.5

change. The water crisis experienced across the country during 2017
and 2018 is an acute reminder of this fact, and the future risk for
South Africa.
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8.3 SUMMARY OF ENVIRONMENTAL TRENDS

capacity constraints and on-going degradation of heritage artefacts. More effort is required to promote research into our rich oral traditions and
customs as intangible aspects of heritage, and development of heritage sites.

In comparison to the previous SoE report, the state of
the environment in the North West has not shown significant
improvement over the past five years. Although a range of policies,
guidelines and regulations have been published, effective change
still needs to manifest. The overall trend determined for the different
environmental themes reported on, as well as key concern arising
from the assessment, are highlighted below.
8.3.1

LAND, AGRICULTURE AND HERITAGE

A good grasp of the state of land and its transformation is

Land,
Agriculture and
Heritage

Massive natural areas are not being converted to cultivation agriculture
anymore, but settlements and mining areas are expanding at an increasing rate.
This intensifies the effects of the loss of natural areas as it affects an increasing
number of vulnerable people living in urban areas. There is no clear evidence
of planning interventions resulting in positive change, despite the conservation
estate expanding on paper and more international recognition for environments
of universal value. Much also still needs to be done to reverse a situation of
under-capacitated authorities and on-going resource degradation in terms of
heritage resources.

emerging, based on analyses of comparable land cover data sets. The
emerging picture suggests that land degradation is a more serious
threat to land resources than actual transformation. This includes

8.3.2

accelerating urban expansion (currently expanding at 4.2% per year),
progressive land degradation (23 000ha classified as ‘degraded’),

in terrestrial fauna biodiversity. A rise in the number of protected

fragmentation of natural areas (e.g. open space networks in urban

species present in the North West Province is explained by a national

areas) and inappropriate development of ecological ‘pinch-points’

reclassification of red list species, whilst revisions to reptile and

(such as the Pilanesberg-Madikwe corridor). Appropriate use of land

amphibian taxonomy result in changes to the data presented.

in the North West is an important issue, given the reliance of the

Biodiversity concerns relate more to a continued compromised state

province and its people on natural resources – especially agricultural

of many of the aquatic systems (75% of river reaches are classified

land, internationally recognised natural features and valuable

as having compromised or lost ecosystem functioning), as well as

minerals. The protection of irreplaceable and renewable land

loss of wetlands through transformation and degradation (28% of

resources, as well as optimising of agricultural areas, are required

wetlands lost since 1990). Furthermore, there are emerging concerns

as foundations for the provincial Rebranding, Repositioning and

related to consistent biodiversity monitoring and reporting.

Renewal drive, and provincial economy as a whole.

Encouragingly, progress is being made in terms of increasing

A range of governance responses suggest that investment is

the protected area estate and encouraging land stewardship on

being made in agricultural development, and that the conservation

private land. International acknowledgment of the precious natural

estate is being expanded. There is, however, no evidence of an arrest

resources present in North West Province, is confirmed by the

of the impacts of spatial transformation and land degradation on the

recognition of the Marico Biosphere Reserve. However, only once

as the spiritual well-being of the nation, and is a powerful educational
tool that can deepen our diversity and unique attributes. However, it
appears as if the field is being neglected in the province, with deep
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Photo: John Power

most critical ecosystems or natural resources.
Heritage is central to nation building and reconciliation, as well

BIODIVERSITY

Although it fluctuates, there is no serious on-going depreciation

the loss of critical ecosystems has stopped can a positive trend be
assumed.
In terms of future actions, focus should be on the systematic
collection of biodiversity data and reporting of the findings to Citizen

Science data repositories. There is a need for both presence and absence data for the whole province. This will improve in the way important
biodiversity areas are identified, and prioritize areas that are required for proclaiming Protected Areas. The expansion of the conservation estate
should also target Threatened species and ecosystems, especially in CBAs as identified by the provincial Biodiversity Spatial Plan in proximity
to human settlements, mining areas and agricultural nodes.

WATER RESOURCES

8.3.4

HUMAN SETTLEMENTS

The water situation in the province, as in the country, is complicated and multi-faceted, and there is a driving need to ensure that economic

The historical legacy of the spatial patterns and lack of

development continues to occur in order to improve poverty levels, as well as improve the livelihoods of the communities. Water availability is

investment in the previous Bantustan areas, remain a significant

often a constraint to development in the province, given that much of the province is considered arid, and climate projections suggest that the

challenge in the province. In addition, the recent decline in the local

amount of available water in the province will continue to decrease. This will place pressure on water storage management and overall water

economy has resulted in a migration of the population out of urban

security.

areas to informal settlements, and to some extent, migration to rural

Water quality issues are a known problem, not only in the North West Province, but the country as a whole. There have been some
improvements recently, but indicators, such as the Nitrate and Phosphate concentrations, continue to exceed the accepted levels. Elevated

and traditional areas. As a result, as much as half of the population
lives in poverty and experience high levels of unemployment.

E.coli concentrations, an indicator of improperly functioning waste water treatment systems, is a persistent issue that has plagued the province.

Significant investment in mobility and socio-economic

There has to be a concerted effort to improving the efficiency of these systems. Dam water quality has also continued to decline as a result of

infrastructure, including housing and service delivery, has taken

poor land use management, and this still needs to be properly addressed.

place over the past two decades. Furthermore, the province has taken
the stance that all challenges regarding land redistribution, which
may influence human settlements, will be faced head on. As a result,

Water
Resources

Water quality issues are a problem, not only in the North West Province but
also the country as a whole. Recently there have been certain improvements,
but some indicators continue to exceed acceptable levels. Elevated E.coli
concentrations, an indicator of inadequate waste water treatment, is a persistent
issue. Dam water quality still faces severe risks of eutrophication due to poor
waste water treatment, as well as poor land use management.

the province is progressing well with the various legislated planning
requirements, and there are numerous projects and investments
planned to break the poverty cycle. As such, future planning should
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8.3.3

There is no serious on-going depreciation in terrestrial fauna biodiversity,
although quality and extent of biodiversity does fluctuate across the province.
However, there are serious concerns about the state of water-related resources
and aquatic ecologies. Many systems are degraded and under pressure from
over-exploitation and/or pollution. There is also a need to further expand on
surveillance programmes, to maintain a consistent record of biodiversity in
the province. The under-capacitated authorities struggle to maintain proper
inventories, which likely obscure on-going degradation of biodiversity.

Photo: John Power

Biodiversity

include sustainable designs, integration of informality into formal
systems, and a shift from egalitarian service delivery to creating an
enabling environment through a more flexible regulatory system and
governance role.
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8.3.5

The historical legacy of the spatial patterns and the lack of investment in the
previous Bantustan areas, remain significant challenges in the province. In
addition, the recent decline in the local economy has resulted in a migration
of the population out of urban areas to informal settlements on the outskirts of
those areas, and to some extent, rural areas and traditional areas. Furthermore,
46% of the population is living in poverty and high levels of unemployment are
prevalent.
Significant investment in mobility and socio-economic infrastructure, including
housing and service delivery, has taken place over the past two decades.
Furthermore, the province is progressing well with the various legislated
planning requirements; and there are numerous projects and investments
planned to break the poverty cycle. However, the negative economic situation
and growing housing informality, suggests that these investments may
need to be re-evaluated in terms of the needs of the people. Severe capacity
constraints at municipal level also raise red flags in respect of service delivery
and infrastructure integrity.
As such, future planning should include sustainable designs, acknowledgement
and integration of informality into planning systems, and a shift from egalitarian
service delivery to creating an enabling environment through a more flexible
regulatory system and governance role.

AIR QUALITY

Across the gamut of ambient air quality monitoring stations in the
province, it is clear that the only pollutant that presents a potential
environmental threat is PM. No non-compliances are evident in
the data record for sulphur dioxide and nitrogen oxides against the
NAAQS. However, there is an almost ubiquitous non-compliance with,
especially, the PM10 NAAQS, and to a more limited extent PM2.5. In
addition, it is surmised that the PM emissions derive principally from
domestic fuel use in dense low-income settlements. This is not to
say that industrial and vehicle emissions are not important, simply
that in terms of threats to human health, it is PM that presents as the
greatest air quality risk. The National DEFF intends to finalise, and then
implement, strategy for emissions in low income dense settlements,
and the province is encouraged to stay close to developments in that
regard.
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Air Quality

The main concern with air quality remains particulate matter (PM), emanating
from mine tailings (68 310 tpa), industrial emissions (43 026 tpa) and domestic
fuel utilisation in dense low-income settlements (1 176 tpa). Despite being the
lowest emissions mass, the concern with domestic fuel use is the immediacy
of human exposure. This is not to say that other emissions are not important,
simply that in terms of threats to human health, it is PM that is the greatest air
quality risk, as highlighted in the report.

Photo: John Power

Human
Settlements

8.3.6

WASTE MANAGEMENT

There have been improvements in waste management since
2013, with waste removal services reaching ever more households.
A Rural Waste Management Strategy is currently nearing completion
and sign off, which is a positive step to assisting rural communities
obtain a better level of service in the near future. The publication
of the second generation Provincial IWMP is another positive sign.
However, a lack of reliable information on different aspects of
waste and waste management makes it difficult to obtain a real
representation of waste volumes generated in the province, or a
clear understanding of the state of the waste management system.
Challenges revolve around record keeping, lack of financial and
waste management related resources, lack of capacity, and the need

Waste
Management

There have been improvements in waste management since 2013, with waste
removal services reaching more households. However, it is still a challenge to
service particularly dispersed rural areas due to the great distances between
settlements, and lack of resources available to local waste officials.
Importantly, a full and comprehensive understanding of the waste situation
remains elusive, as monitoring and reporting systems are not yet dependable.
Apparent growing volumes of waste is a cause for concern, especially considering
that hazardous waste generation is projected to continue to rise considerably by
2021. However, conclusions cannot be made, as these trends may be as a result
of reporting irregularities.
Progress has been made with the completion of a range of waste management
plans. It is hoped that the implementation of these plans will improve the quality
of service, monitoring and reporting within the waste industry.

for better co-ordination and integration of systems. These aspects
hamper the effectiveness of planning and decision-making regarding
The North West should embrace the opportunities offered by a

subsequently creating more employment opportunities, affordable

shift to circular economy thinking, which can contribute positively

access to carbon neutral energy, and gain of economic value from

to continue to rise considerably by 2021. Growing waste volumes

towards a green economy and contribute to economic sustainability

materials otherwise considered waste.

suggest an inefficient use of resources, and a growing negative

through the establishment of new enterprises (e.g. repair and

impact on the environment and citizens.

refurbishments of products, as well as recycling operations), and

Vaal river snaking its way through the Vredefort dome
Photo: John Power

Apparent growing volumes of waste is a cause for concern,
especially considering that hazardous waste generation is projected
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8.4 ENVIRONMENTAL PROJECTIONS
8.4.1

OVERVIEW

8.4.2

IMPACT MAPPING

To develop a perspective on the potential Outlook for the

In the previous Outlook, a method known as ‘Impact Mapping’

North West, a phased approached to synthesising the information

was used. Impact mapping serves to define key environmental

presented in the North West SoE Report was followed. This phased

variables in a particular management jurisdiction, and then to

approach specifically aimed to prioritise the various issues relative to

determine the cause-effect linkages between the variables.

one another so that the options for action are properly targeted at

Therefore, Impact Mapping serves to present the environment as

those issues that imply the greatest risk.

it occurs, namely as a responsive, multi-faceted but single system,

To do this, a methodology which acknowledges the need

rather than as a series of discrete variables with limited causal

to synthesise all the information presented within the thematic

links. The Impact Map prepared for the previous Outlook (Figure

chapters, and to understand the province as a dynamic system.

80) is still considered to apply, as there have been no changes to

But, also to try to understand the particular state of that system,

the causal links in the intervening period.

considering all the related environmental complexities at this point

The benefit of presenting the environment as a system

in history, before attempting to make any future projections or

through the Impact Mapping methodology, is that it allows

assumptions on possible future scenarios.

for the application of the DPSIR method for SoE and Outlook
Reporting. This method facilitates the presentation of the

The following two methods were followed:

relationship between drivers, pressures and the resultant state of

1.

Impact mapping was used to illustrate the causal links

the environment. The causal links are as such: drivers bring about

between the ‘Drivers-Pressures-Impacts-State-Responses’

the pressures, and the pressures bring about the changes in the

which were described in the SoE Report and summarised

receiving environment, which result in a state.

under ‘Summary of Environmental Trends’. This is critical as
it highlights the interconnectedness of the various issues,
across the themes; and, defines the environment as a
complex system.
Pampierstad rural housing - Photo: John Power

2.
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Identification of risks - the impacts highlighted in the
SoE Report were defined more clearly, and in a cumulative
manner. This gave rise to understanding the impact as a
function of the vulnerability of the environment, which
defines the significance of a given SoE, and allows for the
prioritisation of interventions needed to improve the state.

Figure 80:
Impact map developed for North West Province for
the 2013 Outlook
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8.4.3

RISK IDENTIFICATION

stakeholders were invited to vote on whether they felt a given

The key findings of the SoE were presented in terms of risk for

indicator was improving, deteriorating or remaining neutral (Table

the province. The indicators included in each chapter are indicative

27). Similarly, stakeholders were invited to vote on their perceived

of trend and vulnerability, which was plotted on a graph to

of trends and vulnerability. The approach followed to categorise

sense of the vulnerability of the given indicator (Table 28).

•

That allowed a composite score for each indicator, in terms
determine the relative positions of each indicator (Figure 81).

the issues was based on the trends described by these indicators

Thereafter, composite trend and vulnerability indices were

(negative or positive impacts) and associated vulnerabilities (low,

computed for every indicator as a function of the voting, through the

These are the indicators shown on the graph as unsustainable

medium or high). In summary, a high vulnerability and deteriorating

following steps:

and deteriorating (bottom left hand corner of the graph):

•

The voting scores were normalised by calculating the
number of votes per indicator as a percentage of the total

improving state to be least risk.

No. on graph

Theme / Issue

However, it is difficult to compare some of these trends to each

number of votes. This was to ensure that the trend and

other, for example a 10% change in land cover with a 5% increase in

vulnerability scores were normalised relative to one another.

1		

Change in land cover

air pollution. By the same token there is no systematic measure of

That gave a score per category of trend (viz. deteriorating,

3		

Land degradation

vulnerability in the chapters. Therefore, a qualitative assessment was

neutral, improving) and a score per category of vulnerability

5		

Agricultural land

(viz. high, medium and low).

14		

Water availability

The scores were then weighted per category (+2 for

18		

Drinking water quality

Following a facilitated discussion amongst a key stakeholder

improving, 0 for neutral and -2 for deteriorating trends)

19		

Wastewater treatment

group from various organisations within the province, the

and similarly (+2 for low, 0 for medium and -2 for high

2		

Change in land use

undertaken to determine the significance of the various trends which
•

Photo: Wilma Strydom

were highlighted by the indicators.

Photo: Wilma Strydom

state was deemed to be of greatest risk, and low vulnerability and an
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vulnerabilities)

Table 27: Stakeholder input on perceived environmental trends per indicator
(Note: each dot represents a single vote)

Artificial waterhole on Khamab - Photo: John Power

THEME

Land,
Agriculture &
Heritage

INDICATOR GROUP

IMPROVING

NEUTRAL

DETERIORATING

Change in land cover
Change in land use
Land degradation
Land use conflict
Agricultural land
Heritage resources
Heritage resources management

Biodiversity

Vegetation types
Planning
Conservation status
Threatened species, ecosystems and habitats
Aquatic ecosystem health

From this it can be seen that change in land cover (including
availability of drinking quality water and appropriate wastewater
treatment), is considered to be the North West Province’s two

Alien and invasive species
Water
Resources

Water availability
Dam water quality
Surface water quality

greatest vulnerabilities. These issues are interconnected with a host

Groundwater quality

of drivers and pressures related to how we use natural resources. But,

Drinking water quality

also because of this interconnectivity, the impacts of this degradation

Wastewater treatment

have far-reaching impacts for society and the natural environment.

Non-revenue water

It should also be noted that it appears that the qualitative method
which was employed was swayed by the number of people who voted
from the various backgrounds or disciplines. In particular, because
there was only one or two human settlement ‘representatives’ at the
PSC their collective voting was not as powerful as the land group. The
issue of human settlements is strongly interconnected with both the
land and water issue, and is a strong driver and pressures associated
with the trends that have been noted for the province.
The reader is encouraged to refer to the Impact Mapping which

Human
Settlements
Air
Quality
Waste
Management

ENVIRONMENT OUTLOOK

land degradation and agricultural land) and water issues (including

Spatial structure
Housing and tenure
Access to services
Ambient air quality
Air pollution monitoring
Point source pollution
Waste handling facilities
Waste minimisation
Waste management systems

illustrates the interconnectivity of these issues.
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Table 28: Stakeholder input on perceived environmental vulnerabilities per indicator
(Note: each dot represents a single vote)
THEME

Land,
Agriculture &
Heritage

INDICATOR GROUP
Change in land cover
Change in land use
Land degradation
Land use conflict
Agricultural land
Heritage resources
Heritage resources management

Biodiversity

Vegetation types
Planning
Conservation status
Threatened species, ecosystems and habitats
Aquatic ecosystem health
Alien and invasive species

Water
Resources

Water availability
Dam water quality
Surface water quality
Groundwater quality
Drinking water quality
Wastewater treatment
Non-revenue water

Human
Settlements
Air
Quality
Waste
Management
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Spatial structure
Housing and tenure
Access to services
Ambient air quality
Air pollution monitoring
Point source pollution
Waste handling facilities
Waste minimisation
Waste management systems

LOW

MEDIUM

HIGH

INDICATORS
Change in land use

17. Groundwater quality

3.

Land degradation

18. Drinking water quality

4.

Land use conflict

19. Wastewater treatment

5.

Agricultural land

20. Non-revenue water

6.

Heritage resources

21. Spatial structure

7.

Heritage resources management

22. Housing and tenure

8.

Vegetation types

23. Access to services

9.

Planning

24. Ambient air quality

10. Conservation status

25. Air pollution monitoring

11. Threatened species, ecosystems and habitats

26. Point source pollution

12. Aquatic ecosystem health

27. Waste handling facilities

13. Alien and invasive species

28. Waste minimisation

14. Water availability

29. Waste management systems

Figure 81:
Risk screening for North
West Province as a
function of the various
indicators identified in
the SoE

Improving

2.

27
29

24

15. Dam water quality

26

Neutral

16. Surface water quality

23

16

2

28
22
25

21

18

20

7

6

15

4

9

10

13
18

2
14

11

3

Deteriorating

Change in land cover

Trend

1.

19

8
12

5
1
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Vulnerability

8.5.1

OVERVIEW

An environmental tipping point is defined as ‘a part of the human-environment system that can lever far-reaching change in the system’.
A change at the tipping point sets in motion mutually reinforcing feedback loops, that propel the system on a completely new course. An
environmental tipping point perspective can help to cope with the complexity of environmental problems by providing a lens for:
•

Comprehending why some environmental problems are so difficult to solve;

•

Understanding environmental success stories in a way that points to concrete measures for strengthening ecological security and
sustainability; and,

•

Creating a more functional and productive public dialogue for ecological security and sustainability.

In this manner, tipping points can be seen as both positive and negative; negative in the sense that they represent catastrophic failure,
On the basis of the preceding analysis, it is considered that the North West Province faces two potential environmental tipping points,
namely, water scarcity and land scarcity. These tipping points have been identified by grouping the key issues that are seen in the bottom left
hand corner of the graph in Figure 81, i.e. as a function of high vulnerability for the province, and the likelihood of further deterioration over
time (as indicated by the projected changes in economic drivers and trends in the indicators presented in the thematic chapters).
In an ideal world, the Outlook would be informed by a series of key performance indicators and their relative position to a certain defined

Photo: Wilma Strydom

positive in the sense that they provide opportunity for significant improvement through simple, yet sustained interventions.
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level of acceptable change. Were it possible to quantify such levels,

through distributed attrition, where the last vestiges of biodiversity

it would of course be a great deal easier to define a potential tipping

are gradually destroyed by multiple small developments. The global

point. The problem is that while it may be possible to determine

megatrends of rapid urbanisation, increased resource scarcity and

levels of acceptable change in respect of air quality (by using ambient

climate change, are likely to exacerbate the problem of land scarcity.

air quality standards) and water (by using the defined ecological
reserve), it is far more difficult to do so in respect of most of the other
thematic chapters, and, as such, potential tipping points can only
hereby be defined qualitatively.

8.5.3

RUNNING DRY

North West Province is a water scarce province, and climate
change is likely to see an exacerbation of this condition with the
province being predicted to be both hotter and drier. At the same

8.5.2

THIS LAND

The change in land cover (10% from 1990 to 2018) from natural

the Vaal and the Crocodile systems, both of which transport the

to modified state, should be a major cause for concern for the

multiple sources of effluent from Gauteng to North West Province.

province. Progressive demand for land is not unique to the North

Any drying up of those upstream sources will see less water and more

West Province, and exists across South Africa as a whole where, for

polluted water entering the North West Province, with particular

example, mining now competes with agriculture in areas of high

concerns relating to the salinity of the Vaal and the hyper-trophicity

agricultural potential, with potentially disastrous consequences for

of the Crocodile system. With the progressive reduction in mining,

food production (DEA, 2013), and dwindling natural areas threaten

opportunities may arise for a redeployment of available supply, and

ecosystem functioning. With regards to North West Province, the

the province should ensure that there is a good job creation return

transition away from mining, that is likely to happen in the future,

on the use of this water. Transitioning from one dominant economic

presents an important opportunity to recover land, however, only

activity will not be easy, and it will be essential that the progressive

where there is effective rehabilitation of mining areas. There are too

closure of existing mines is carried out effectively, with limited water

many examples of where rehabilitation has not been effective, and

foremost in the mind of mine closure processes.

this means not only the loss of the opportunity but also an additional

It should be remembered that residential mining, and industrial

burden on the State, who may have to intervene after the mining

activities in the province, source water from Rand Water (a large

companies have left.

pipeline is used to move the water across the Magaliesberg).

In these terms, land presents, at once, both an opportunity and

Therefore, any threats to the water supply in Gauteng would have

a potential vulnerability. As previously argued in the 2013 SoE, the

a knock-on effect to North West Province. Gauteng is extremely

province faces the challenge of ensuring a significant reduction

vulnerable to potential water shortages for two key reasons. Firstly,

in the conversion of land from natural to anthropogenic uses,

the province is critically dependent on pumped water for its supply,

identifying and conserving critical habitats, such as those associated

and ageing infrastructure implies the risk of possible catastrophic

with the karst systems and others, and recovering degraded land. The

failure in the supply system. Secondly, due to the current state

province needs to ensure that where future change in land cover is

of infrastructure, a significant volume (up to 37%) is lost from the

unavoidable, that such change does not result in the loss of such

system anyway (GDARD, 2017). Failures in Gauteng would potentially

habitat or unacceptable loss of ecosystem services. The risk faced

limit both pumped and river system water to the North West Province.

by North West Province as the demand for land grows, and indeed
for other provinces in South Africa, is the tragedy of degradation
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time, the province is downstream of two large water systems namely

8.6 CONCLUSIONS
In the Outlook Chapter of the SoE, the overall state of the
environment in the North West Province has been summarised
and presented as a preliminary risk assessment, based on the
environmental vulnerabilities of the province, and whether the
issues that potentially threaten these vulnerabilities are improving
or deteriorating. The province has seen the unabated change of land
cover and loss of ecosystem services with a further 10% change
from 1990 to present day, and the continued growth in population
in the province, and associated demand for housing and services
will continue to place land as a resource under pressure. Added to
that, is a water availability risk, which is an issue that already poses
restrictions on the ability of the province to grow economically, and
indeed, which severely constrains agriculture.
Against the backdrop of the current state, forecasts of changes
in population and economic activities in the province, provide
some additional perspectives on environmental priorities for the
province. The population is set to continue to increase, with an
additional million people being added to the province’s population
over the next decade. This burgeoning population will require
resources and services, most notably land, and both are in short
supply for the province. Forecasted changes in economic activities
suggest a gradual decline in mining over the next decade, implying
alternative activities that may have unintended consequences for the
environment. Regarding the North West Province, that means finding
and promoting alternative sustainable economic activities, as well
as making sure, that as mining declines in the province, that there
is effective closure and rehabilitation of defunct mines so that the
environmentally negative legacy of mining, as seen in Gauteng, is not
repeated in the North West Province.

8.7
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CHAPTER 9

A small tributary of the Skeerpoort river flows through a gorge that forms this forest like setting - Photo: John Power

OPTIONS FOR ACTION
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This particular chapter recommends response actions, by contextualising the issues and
concerns in terms of the 17 Sustainable Development Goals. It is intended for this framework
of responses, to provide the North West Province with an appropriate set of actions, to address
environmental concerns which have been highlighted in this report, over the short to long
term.

9.2 ENVIRONMENTAL IMPLEMENTATION PLANS

9.3 REFOCUSSING
ENVIRONMENTAL REPORTING

9.1 INTRODUCTION
This Environment Outlook for the North West Province is aimed at
providing information and decision-making guidance to a wide range

Implementation Plan (EIP) 2015 – 2020, and currently tracks progress

Understanding the future of environmental reporting, is an

against the various targets on an annual basis. As outlined in the

important consideration for the future of Environmental Outlook

gazette, the “EIP describes the North West Provincial Departmental

reporting. The strongest trends that have been experienced over

policies, plans and programmes that may impact on the environment

the past two decades have been related to the tracking of progress

and how these will comply with National Environmental Management

towards achieving MDGs, and SDGs which have had significant ripple

Act principles and national environmental norms and standards.

effects across the world.

The EIP aims to ensure that government integrates environmental

Between 2000 and 2015, the world committed to achieving

considerations into its core mandate, functions and activities”

the objectives defined in the MDGs. These MDGs included eight anti-

(NWREAD, 2015).

poverty targets, aimed at an array of issues that included eradicating

of parties. It presents information on the state of the environment

By strategic design and intent, the North West Province EIP 2015 -

poverty, hunger, disease, gender inequality, and access to water and

as discrete thematic chapters. Furthermore, it uses the information

2020 development process was linked to the North West Environment

sanitation. Vast progress was made by many countries on the MDGs,

to highlight specific concerns, key challenges for the future, and to

Outlook 2013 reporting process. The findings and recommendations

showing the value of a unifying agenda underpinned by goals and

recommend appropriate actions in response to these insights.

of the Environment Outlook process found expression in, and

targets.

This particular chapter focusses on the recommended actions,

served as a basis for the EIP. Consequently, the next EIP will use the

In 2010, the South African government initiated the `Outcomes’

by contextualising the issues and concerns in terms of the 17 SDGs.

outcomes and recommendations of the 2018 Environment Outlook

strategy in line with the MDGs. This strategy outlined 12 outcomes

It is intended that this framework of responses, will provide the

report, to determine the key focus areas for action, to regularly track

aligned to the MDGs, but made relevant to the South African context

North West Province with an appropriate set of actions, to address

performance against the specific targets and outcomes, and also to

and political structures. “Outcome 10: Environmental assets and

environmental concerns which have been highlighted in this report,

allocate responsibilities for the implementation of these options for

natural resources that are well protected and continually enhanced”

over the short to long term.

action.

was to be the responsibility of the former National Department of
Environmental Affairs.
Unfortunately, despite the global efforts, the indignity of
poverty has not come to an end for all. In fact, in the context of South
Africa, there are many reports indicating that poverty and inequality
continues to increase across the country.
As a result, the Rio+20 Conference undertook to define yet
another set of objectives and goals, to further the work done under
the banner of MDGs beyond 2015. One of the main outcomes of the
Rio+20 Conference, was the agreement by Member States to launch
Photo: NW READ

a process to develop a set of SDGs. The Rio+20 outcome document,

OPTIONS FOR ACTION

The North West Province published its fourth Environmental

‘The Future We Want’, inter alia, set out a mandate to establish an
Open Working Group to develop a set of sustainable development
goals for consideration, and appropriate action by the General
Assembly at its 68th session. It further provided the basis for the
NORTH WEST PROVINCE ENVIRONMENT OUTLOOK REPORT 2018
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conceptualisation of these goals. On 25 September 2015, at the Sustainable Development Summit, the
UN Member States adopted the 2030 Agenda for Sustainable Development. This included 17 SDG goals
(with an associated 169 targets) to end poverty, fight inequality and injustice, and tackle climate change
by 2030 (OSAA, 2015) (UNDP, 2015).
“The new Global Goals, and the broader sustainability agenda, go much further than the MDGs,

addressing the root causes of poverty and the universal need for development that works for all people”
(UNDP, 2015, p. 1).
With a view to future environmental reporting against the SDGs, the rest of this chapter considers
the North West 2018 Environment Outlook indicators, and findings of the SoE assessment against the
SDGs, in order to identify relevant response actions. Sixteen of the 17 SDGs are relevant, as North West is a
landlocked province with few indirect links to oceans, seas and marine resources (SDG 14). With the shift
to more focus on the SDGs, this approach to structuring response actions could assist in the performance
reporting in the province.

9.4 OPTIONS FOR ACTION
The following Options for Action are key responses that need to be implemented in future. The
responses are structured according to priority: immediate, longer terms and ongoing; and the primary
agents (departments or institutions) responsible allocated for each. However, it should be noted that
there are also many other institutions over-and-above the North West government structure, who may be
invaluable to these Options to Action, such as academic institutions, non-government organisations and
community based organisations, and other important stakeholders.
To facilitate the uptake of the recommendations of the 2018 North West Environment Outlook,
responses and interventions are presented in relation to the SDGs. This brings together the pertinent
recommendations from the chapters of the report, and aligns both future reporting and response actions
with national and international imperatives for sustainable change (Table 29).

Generally, it should be noted that the Environment Outlook indicators are focused on the natural
environment and humanity’s interconnected relationship with the environment through the use of natural
resources, and the resultant impact on the natural environment through waste and pollution. Therefore,
the indicators will not necessarily directly compare with all SDGs, as these cover the full sphere of the

Vaalkop Dam - Photo: John Power

concept of sustainability.
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Table 29: Recommended Options for Action

PRIORITY RATING KEYS
IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR

RESPONSE					

Land use conflicts
& historic
development
patterns

Undertake a Terrestrial Habitat Integrity Study

North West Department of Economic Development, Environment,
Conservation and Tourism

Conduct a Land Use Conflict Identification Classification to
manage conflicting land uses appropriately and proactively

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

Determine the extent of game farms in the province

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

Implementation of the Provincial Spatial Development
Framework

North West Department of Cooperative Governance and Traditional
Affairs
Office of the Premier
Municipalities

Finalise the North West Spatial Planning and Land Use
Management Bill in response to the national Spatial
Planning and Land Use Management Act, which will
ensure that all forms of planning across the province are
coordinated, equitable, inclusive and efficient

North West Department of Cooperative Governance and Traditional
Affairs
Office of the Premier
Department of Agriculture, Land Reform and Rural Development

Land use
management

PRIORITY

ROLE PLAYERS				

CORRESPONFING SDG
SDG 12 - Ensure sustainable
consumption and production
patterns
SDG 15 - Protect, restore and
promote sustainable use
of terrestrial ecosystems,
sustainably managed forests,
combat desertification, halt and
reverse land degradation, and
halt biodiversity loss

SDG 12- Ensure sustainable
consumption and production
patterns
SDG 13 - Take urgent action to
combat climate change and its
impacts
SDG 15 - Protect, restore and
promote sustainable use
of terrestrial ecosystems,
sustainably managed forests,
combat desertification, halt and
reverse land degradation, and
halt biodiversity loss
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PRIORITY RATING KEYS

LAND, AGRICULTURE AND HERITAGE

THEME AND INDICATOR		

Degradation of land resources,
including cultural and heritage
resources

Agriculture

149

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

RESPONSE						

PRIORITY

ROLE PLAYERS					

Implement Environmental Management Frameworks
(Vredefort Dome, Dr. Kenneth Kaunda and Taung)

Department of Environment, Forestry and Fisheries
North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

Regular land cover and land use surveys to be undertaken
(including land cover change detection assessment), with a
standardised classification system

Department of Agriculture, Land Reform and Rural
Development
Office of the Premier
North West Department of Economic Development,
Environment, Conservation and Tourism

Review and update Spatial Development Frameworks

Department of Agriculture, Land Reform and Rural
Development
North West Department of Cooperative Governance
and Traditional Affairs
Municipalities

Protect heritage resources

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Tourism Board
Department of Arts, Culture, Sports and Recreation

Implement the Provincial Tourism Sector Strategy and
Implementation Plan, and the North-West Province Cultural
Heritage Tourism Strategy. This strategy should also be
aligned to the national strategy.

Department of Tourism
North West Department of Economic Development,
Environment, Conservation and Tourism

Management of World Heritage Sites and Biosphere
Reserves

North West Department of Economic Development,
Environment, Conservation and Tourism
Department of Arts, Culture, Sports and Recreation

CORRESPONFING SDG

SDG 8 - Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all
SDG 11 - Make cities and human
settlements inclusive, safe,
resilient and sustainable

PRIORITY RATING KEYS

THEME AND INDICATOR		

RESPONSE		

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS							

Audit of prime agricultural land in
the province to conserve land for
agriculture

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism

Finalise and implement Climate
Smart Agriculture Strategy

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism

Farmer support and extension
services.

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism

Implementation of the Agri-Parks
Programme

North West Department of Agriculture and Rural Development
Department of Agriculture, Land Reform and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism

Continue implementation of Land
Care Project

North West Department of Agriculture and Rural Development
North West Department of Economic Development, Environment,
Conservation and Tourism
Department of Agriculture, Land Reform and Rural Development

CORRESPONFING SDG
SDG 1 - End poverty in all its
forms everywhere
SDG 2 - End hunger, achieve food
security and improved nutrition,
and promote sustainable
agriculture
SDG 13 - Take urgent action to
combat climate change and its
impacts

SDG 13 - Take urgent action to
combat climate change and its
impacts
SDG 15 - Protect, restore and
promote sustainable use
of terrestrial ecosystems,
sustainably managed forests,
combat desertification, halt and
reverse land degradation, and
halt biodiversity loss
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PRIORITY RATING KEYS

BIODIVERSITY

151

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR		

RESPONSE						

Biodiversity conservation

PRIORITY

ROLE PLAYERS					

CORRESPONFING SDG

Update the Provincial Biodiversity Sector Plan and
Protected Areas Expansion Strategy

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Parks Board

Finalise the regulations and implement the North West
Biodiversity Act

North West Department of Economic Development,
Environment, Conservation and Tourism

Implement the North West Biodiversity Sector Plan

North West Department of Economic Development,
Environment, Conservation and Tourism

SDG 13 - Take urgent action to
combat climate change and its
impacts
SDG 15 - Protect, restore and
promote sustainable use
of terrestrial ecosystems,
sustainably managed forests,
combat desertification, halt and
reverse land degradation, and
halt biodiversity loss

Monitor species conservation utilising the electronic
biodiversity permitting system to enhance the linking
of activities and locations, and improve information
management

North West Department of Economic Development,
Environment, Conservation and Tourism

Review and implement recommendations of the North
West Protected Areas Expansion Strategy, which should be
aligned to the national strategy

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Parks Board

Develop and implement the Biodiversity Stewardship Plan

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Parks Board
South African National Biodiversity Institute

Management and Eradication of Alien Invasive Plants

North West Department of Economic Development,
Environment, Conservation and Tourism
EPWP Working for Water Programme
Department of Agriculture, Land Reform and Rural
Development

Verify the boundaries of proclaimed, designated or claimed
conservation areas and the actual extent of conserved land
area by means of a land use audit for all protected areas and
game farms.

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Parks Board

PRIORITY RATING KEYS

THEME AND INDICATOR		

Threat to intact watercourses
(aquatic ecologies) and
groundwater

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

RESPONSE						

PRIORITY

ROLE PLAYERS					

CORRESPONFING SDG

Re-establish the Biodiversity Inventory Project to cover
other taxon groups (plants, fish, reptiles, amphibians,
butterflies, moths, spiders, scorpions, aquatic invertebrates
etc.)

North West Department of Economic Development,
Environment, Conservation and Tourism
South African National Biodiversity Institute

Develop a Protected Areas Management Plan

North West Department of Economic Development,
Environment, Conservation and Tourism
North West Parks Board
South African National Biodiversity Institute

Mainstream and implementation of Biodiversity Economy
Transformation Strategy (BETS)

North West Department of Economic Development,
Environment, Conservation and Tourism
Department of Tourism
North West Tourism Board
North West Parks Board
Department of Arts, Culture, Sports and Recreation

SDG 11 - Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all

Identification and preparation of an Action Plan to protect
Karst/ Dolomitic Systems

North West Department of Economic Development,
Environment, Conservation and Tourism
Department of Water and Sanitation

Reduce the loss of wetlands

North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities
Department of Environment, Forestry and Fisheries
Working for Wetlands Programme

Continued efforts to combat eutrophication

Department of Water and Sanitation

SDG 6 - Ensure availability and
sustainable management of
water and sanitation for all
SDG 13 - Take urgent action to
combat climate change and its
impacts
SDG 15 - Protect, restore and
promote sustainable use
of terrestrial ecosystems,
sustainably managed forests,
combat desertification, halt and
reverse land degradation, and
halt biodiversity loss
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PRIORITY RATING KEYS

BIODIVERSITY

THEME AND INDICATOR		

153

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

RESPONSE						

PRIORITY

ROLE PLAYERS					

Develop and implement Dam Management Plans

North West Department of Economic Development,
Environment, Conservation and Tourism
Working for Wetlands Programme
Municipalities
Department of Environment, Forestry and Fisheries
North West Parks Board
Department of Water and Sanitation

Monitor the Present Ecological State of a water resource

North West Department of Economic Development,
Environment, Conservation and Tourism
Department of Water and Sanitation

CORRESPONFING SDG

WATER RESOURCES

THEME AND INDICATOR

RESPONSE				

Water balance

Water infrastructure
and services

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS					

CORRESPONFING SDG

Strategies to encourage water efficiency and reuse (water
conservation and demand management)

Department of Water and Sanitation
North West Department of Human Settlements
Municipalities

Reward interventions to develop alternative sources of
water

Department of Water and Sanitation
North West Department of Human Settlements
North West Department of Agriculture and Rural Development

SDG 3 - Ensure healthy lives and
promote well-being for all at all
ages
SDG 6 - Ensure availability and
sustainable management of
water and sanitation for all
SDG 13 - Take urgent action to
combat climate change and its
impacts

Address the poor and deteriorating water quality status
of dams, particularly in respect of elevated phosphorus
concentrations

Department of Water and Sanitation
Municipalities

Implement the North West Groundwater Master Plan

Department of Water and Sanitation

Monitoring of water use from groundwater sources
(boreholes and wells), through the installation of water
metres and associated strategies.

North West Department of Agriculture and Rural Development
Department of Water and Sanitation
North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

Implement the National Water Resource Strategy II

Department of Water and Sanitation
All provincial departments
Municipalities

Investment to address aging water supply infrastructure to
eradicate the water service delivery backlogs

Department of Water and Sanitation
North West Department of Human Settlements
Municipalities

Improved management and maintenance of water and
sanitation facilities, in line with the Blue and Green Drop
Certification

Department of Water and Sanitation
Municipalities
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PRIORITY RATING KEYS

HUMAN SETTLEMENTS

155

THEME AND INDICATOR		

RESPONSE				

Service delivery

Housing and spatial development

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS						

CORRESPONFING SDG

Increased access to basic services for rural
areas. This should include exploration of
alternative technologies and means of service
delivery, e.g. public-private partnerships,
green economy initiatives, innovation and
development of a resilient local economy.

North West Department of Human Settlements
Traditional Authorities
Department of Water and Sanitation
Department of Environment, Forestry and Fisheries
North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

SDG 3 - Ensure healthy lives and
promote well-being for all at all
ages
SDG 6 - Ensure availability and
sustainable management of
water and sanitation for all
SDG 5 - Achieve gender equality
and empower all women and
girls

Finalise and implementation of the North
West Human Settlements Master Spatial Plan

North West Department of Human Settlements
North West Department of Cooperative Governance and
Traditional Affairs
Traditional Authorities
Municipalities

Revise land agreements and ensure title
deeds to the benefit of the poor and
marginalised

Department of Agriculture, Land Reform and Rural Development
North West Department of Human Settlements
Traditional Authorities
Department of Human Settlements
Municipalities

Provide the most vulnerable of the
community with shelter, and/or the materials,
land and training to build their own shelter

North West Department of Human Settlements
Department of Human Settlements
Municipalities

Embrace green infrastructure and ecodesign principles (including local design), in
all aspects of spatial planning and housing
development

North West Department of Human Settlements
Municipalities
North West Department of Cooperative Governance and
Traditional Affairs

SDG 10 – To reduce inequalities,
policies should be universal in
principle, paying attention to
the needs of disadvantaged and
marginalised populations
SDG 11 - Make cities and human
settlements inclusive, safe,
resilient and sustainable
SDG 3 - Ensure healthy lives and
promote well-being for all at all
ages
SDG 5 - Achieve gender equality
and empower all women and
girls
SDG 8 - Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all
SDG 9 - Build resilient
infrastructure, promote inclusive
and sustainable industrialisation
and foster innovation

PRIORITY RATING KEYS

HUMAN SETTLEMENTS

RESPONSE				

Create vibrant and sustainable
human settlements

Energy infrastructure and services

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS					

CORRESPONFING SDG

Create policy and projects that facilitate and promote
local markets, local trade and local entrepreneurship

North West Department of Human Settlements
Municipalities

SDG 1 - End poverty in all its
forms everywhere
SDG 5 - Achieve gender equality
and empower all women and
girls
SDG 9 - Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all

Invest in renewable energy technology development
and generation facilities, and encourage the use of
biomass for energy generation

Department of Mineral Resources and Energy
North West Department of Human Settlements
Municipalities

Exploit opportunities to recover and use landfill gas

Municipalities

Review and implement the North West Renewable
Energy Strategy

All provincial departments
Municipalities

SDG 7 - Ensure access to
affordable, reliable, sustainable,
and modern energy for all
SDG 9 - Build resilient
infrastructure, promote inclusive
and sustainable industrialisation
and foster innovation

OPTIONS FOR ACTION

THEME AND INDICATOR		

IMMEDIATE:
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PRIORITY RATING KEYS

AIR QUALITY

157

THEME AND INDICATOR

RESPONSE				

Particulate matter

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS							

CORRESPONFING SDG

Comprehensive enforcement of licence
conditions or air quality standards for all
emissions (not just particulate matter),
covering point and non-point sources

North West Department of Economic Development, Environment,
Conservation and Tourism
Municipalities

SDG 3 - Ensure healthy lives and
promote well-being for all at all
ages
SDG 12 - Ensure sustainable
consumption and production
patterns

Indoor air pollution

Explore alternative solutions and alternative
energy sources to combat domestic fuel
burning

North West Department of Human Settlements
Department of Mineral Resources and Energy
Municipalities

SDG 7 - Ensure access to
affordable, reliable, sustainable,
and modern energy for all

Air quality
management systems

Build capacity at Municipal Level for emissions
monitoring and management

North West Department of Economic Development, Environment,
Conservation and Tourism
Municipalities

Implement the Air Quality Management Plan
for the Waterberg-Bojanala Priority Area

North West Department of Economic Development, Environment,
Conservation and Tourism
Department of Environment, Forestry and Fisheries
Limpopo Provincial Government
Municipalities

Undertake Health Risk Assessments in air
quality priority areas

North West Department of Economic Development, Environment,
Conservation and Tourism
North West Department of Health
Municipalities

SDG 3- Ensure healthy lives and
promote well-being for all at all
ages
SDG 4 - Ensure inclusive and
equitable quality education
and promote life-long learning
opportunities for all
SDG 9 - Build resilient
infrastructure, promote inclusive
and sustainable industrialisation
and foster innovation
SDG 12 - Ensure sustainable
consumption and production
patterns

Regularly develop and review, and implement
Air Quality Management Plans for Province and
Local Government

North West Department of Economic Development, Environment,
Conservation and Tourism
Municipalities

Develop and review Air Quality By-laws

Municipalities

PRIORITY RATING KEYS

WASTE MANAGEMENT

RESPONSE				

Waste management systems

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS					

CORRESPONFING SDG

Ensure consistent and complete monitoring and
reporting of waste types and volumes.

North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

Implement the Rural Waste Management Strategy,
and ensure complete and consistent reporting on
South African Waste Information System.

North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

SDG 9 - Build resilient
infrastructure, promote inclusive
and sustainable industrialisation
and foster innovation
SDG 12 - Ensure sustainable
consumption and production
patterns

Implement the Provincial Integrated Waste
Management Plan

North West Department of Economic Development,
Environment, Conservation and Tourism

Develop and review waste management by-laws

Municipalities

Regularly develop and review Integrated Waste
Management Plans for Province and Local
Government

North West Department of Economic Development,
Environment, Conservation and Tourism
Municipalities

OPTIONS FOR ACTION

THEME AND INDICATOR		

IMMEDIATE:
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PRIORITY RATING KEYS

CROSS-CUTTING OPTIONS FOR ACTION

THEME AND INDICATOR		

RESPONSE				

Co-operative governance

Climate change

159

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

PRIORITY

ROLE PLAYERS						

CORRESPONFING SDG

Develop and implement the North
West Environmental Implementation
Plan 2020-2025, with a monitoring
programme in place to track progress.

North West Department of Economic Development, Environment,
Conservation and Tourism – supported by sector departments and
municipalities
North West Department of Cooperative Governance and Traditional
Affairs

Ensure compliance and monitoring
takes place across projects and
programmes.

North West Department of Economic Development, Environment,
Conservation and Tourism – supported by sector departments and
municipalities
North West Department of Cooperative Governance and Traditional
Affairs
North West Parks Board
Office of the Premier

SDG 12 - Strengthen the means
of implementation and revitalise
the global partnership for
sustainable development
SDG 16 - Promote peaceful and
inclusive societies for sustainable
development, provide access to
justice for all and build effective,
accountable and inclusive
institutions for all

Establish an Information Repository
including a project register for research
projects on land and biodiversity issues

Office of the Premier
North West Department of Economic Development, Environment,
Conservation and Tourism
North West Parks Board
Municipalities

Develop North West Climate Change
Response Strategy

North West Department of Economic Development, Environment,
Conservation and Tourism
Municipalities

Implementation of the NW Adaptation
Strategy

North West Department of Economic Development, Environment,
Conservation and Tourism – supported by sector departments and
municipalities

SDG 13 - Take urgent action to
combat climate change and its
impacts

CROSS-CUTTING OPTIONS FOR ACTION

IMMEDIATE:

Within the current IDP & Environmental Outlook reporting cycles, i.e. 2020 - 2025

LONGER TERM:

After 2025

ONGOING:

Currently being implemented and to be continued

THEME AND INDICATOR		

RESPONSE						

Green economy capacity building

Environmental empowerment

PRIORITY

ROLE PLAYERS				

CORRESPONFING SDG

Create an enabling market and policy environment for
entrepreneurship in line with the green economy, and the
promotion of eco-friendly products.

North West Department of Economic
Development, Environment, Conservation and
Tourism
Municipalities

Explore alternative technologies and management systems,
in line with the green economy and Habitat III

North West Department of Economic
Development, Environment, Conservation and
Tourism

Investigate alternative funding sources and/or investors

North West Department of Economic
Development, Environment, Conservation and
Tourism

SDG 7 - Ensure access to
affordable, reliable, sustainable,
and modern energy for all
SDG 8 - Promote sustained,
inclusive and sustainable
economic growth, full and
productive employment and
decent work for all
SDG 9 - Build resilient
infrastructure, promote inclusive
and sustainable industrialisation
and foster innovation

Provide education and awareness training to all
stakeholders (internal & external)

All sector departments
Municipalities

SDG 4 - Ensure inclusive and
equitable quality education
and promote life-long learning
opportunities for all
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National and provincial ‘environment outlook’ reporting is a legal requirement in terms of
the National Environmental Management Laws Second Amendment Act, 2013 (Act 30 of
2013), which came into effect from December 2014. As a result, the National Minister and
Provincial MECs must prepare and publish Environment Outlook Reports every 4 years, for
their respective spatial boundaries.
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