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EXECUTIVE SUMMARY 

This Environmental Implementation and Impact Plan (EI&MP) is the first environmental management 

plan (EMP) for the Mangaung Metropolitan Municipality.   The EMP adopted in 2004 was for the 

Mangaung Local Municipality. The scope of the EI&MP covers the extended MMM, including 

Soutpan and Naledi. 

This EI&MP (2016) is Volume 1 of 4 related documents.  The other volumes are: 

¶ Volume 2 of 4: The MMM environmental policy (2016); 

¶ Volume 3 of 4: The MMM environmental legal compliance report (2016); and 

¶ Volume 4 of 4: The MMM Environmental law register (2016) 

The EI&MP is an operational level framework environmental management plan.  Some municipalities 

adopt and use the EI&MP (or an EI&MP like document) as a stand-alone framework environmental 

sector management plan that is informed by the mandatory environmental media specific 

management plans such as the biodiversity-, climate change-; waste-, water services-, or air quality 

management plans.  Some local governments on the other hand adopt the EI&MP (or EMP like 

documents) as an official sector plan in terms of the IDP suite of mandatory and voluntary 

management plans. 

This EI&MP should also be read in association with the other environmentally related documents of 

the MMM: 

¶ The MMM environmental management framework (EMF) ( 2016); 

¶ The MMM state of the environment report (SoER) ( 2016); 

¶ The MMM climate change response strategy (2016); 

¶ The MMM integrated waste management plan (IWMP (2016); 

¶ The metropolitan open space system (MOSS), 2016; and 

¶ Environmentally related IDP sector plans. 

The purpose of the EI&MP is to inform the environmental duties of the MMM in general and 

specifically those defined in the Integrated Development Plan (IDP) as well as the environmental 

layer of the spatial development framework (SDF) of the MMM.   

The EI&MP operationalises the Section 2 principles of the NEMA (107 of 1998) and other applicable 

environmental law within the local government context.  It also differentiates between the different 

environmental roles of a metropolitan municipality, i.e. the municipality as a(n): 

¶ Custodian of the natural environment in association with the other spheres of government; 

¶ Environmentally regulated authority; 

¶ Regulated local government entity; 

¶ Organ of state with a co-operative government function; 
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¶ Organ state with government governance fiduciary duties; and 

¶ Organ of state with environmental governing functions. 

The IE&MP has nine chapters: 

¶ Chapter 1 provides an introduction and overview of the structure of the EI&MP, with a description 

of the methodologies adopted and used to generate the EI&MP; 

¶ Chapter 2 of the EI&MP describes the environmental conditions and cross-cutting environmental 

issues of concern for the MMM; 

¶ Chapter 3 focuses on the MMM as an environmentally regulated entity.  

¶ Chapter 4 provides for the in depth analysis into MMM as a regulated entity with regards to direct 

and indirect environmental applications through local government law and programmes; 

¶ Chapter 5 of the EI&MP describes the MMM and co-operative government; 

¶ Chapter 6 unpacks the fiduciary duties of the MMM; 

¶ Chapter 7 focuses on the powers and arrangements of the MMM to govern others in terms of 

environmental mandates and authorities; 

¶ Chapter 8 provides an overview of integrated environmental management and spatial tools; 

¶ Chapter 9 of the EI&MP sets commitments to be achieved by the MMM, classified into ten key 

performance areas (KPAs). The ten KPAs are unpacked as objectives, strategies, key 

performance indicators, measurement units, targets and specific projects to assist the MMM in 

managing the environment within their area jurisdiction, in a responsible manner. 
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ACRONYMS AND ABBREVI ATIONS 

Table 1.  Abbreviations and acronyms 

Abbreviation, 

Acronym or Symbol Description 

AEL Atmospheric emissions licence 

AIA Approved inspection authority 

AIMP Alien invasive management plan 

APA Animal Protection Act (71 of 1962) 

AQMP Air quality management plan 

AQO Air quality officer 

BEPP Built environment performance plan 

BMP Biodiversity management plan 

BPEO Best practicable environmental option 

CBD Central business district 

CEM Centre for Environmental Management 

CO Carbon monoxide 

CoGTA Co-operative Governance and Traditional Affairs 

COP Conference of the Parties 

CUT Central University of Technology 

CWP Community work programme 

DAFF Department of Agriculture, Forestry and Fisheries 

D-MOSS Durban Metropolitan open space system 

DoE Department of Energy 

DWA Department of Water Affairs 

DWS Department of Water and Sanitation 

EA Environmental authorisation 

EC Electrical conductivity 

ECI Environmental condition indicators 

EI&MP Environmental implementation and management plan 

EIA Environmental impact assessment 

ELI Environmental law indicator 

ELU Existing lawful use 
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Abbreviation, 

Acronym or Symbol Description 

EMF Environmental management framework 

EMI Environmental management inspector 

EMP Environmental management programme/plan 

EOI Environmental operation indicator 

EPWP Extended public works programme 

FEPAs National Freshwater Ecosystem Priority Areas 

FSGDS Free State Growth and Development Strategy 

FSH Free State Heritage 

GA General authorisation 

GDP Gross domestic product 

GG Government Gazette 

IBA Important bird area 

IDP Integrated development plan 

IEEAP Integrated environmental education and awareness programme 

IEM Integrated environmental management 

IPTN Integrated public transport network 

ISMCEP Alien invasive species monitoring, control and eradication plan 

ITP Integrated transport plan 

IUCN International Union for Conservation of Nature 

IUDF Integrated urban development framework 

IWMP Integrated waste management plan 

KPA Key performance area 

KPI Key performance indicator 

LED Local economic development 

LGMSA Local Government: Municipal Systems Act (32 of 2000) 

LGTAS Local government turnaround strategy 

LUMS Land use management scheme 

MAP Mean annual precipitation 

masl Metres above sea level 
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Abbreviation, 

Acronym or Symbol Description 

MASP Municipal audit support programme 

MFMA Municipal Finance Management Act (56 of 2003) 

MHI Major hazard installation 

MHSP Municipal human settlements plan 

MIG Municipal infrastructure grant 

MISA Municipal infrastructure support agent 

MLM Mangaung Local Municipality 

MM Municipal manager 

MMM Mangaung Metropolitan Municipality 

MOSS Metropolitan open space system 

MSP Municipal service partnership 

MTSF Medium-term strategic framework 

NBRBSA 
National Building Regulations and Building Standards Act (103 of 

1997) 

NDP National development plan 

NEM:AQA National Environmental Management: Air Quality Act (39 of 2004) 

NEM:BA National Environmental Management: Biodiversity Act (10 of 

2004) 

NEM:PAA 
National Environmental Management: Protected Areas Act (57 of 

2003) 

NEM:WA National Environmental Management: Waste Act (59 of 2008) 

NEMA National Environmental Management Act (107 of 1998) 

NHRA National Heritage Resources Act (25 of 1999) 

NLTTA National Land Transportation Transition Act (22 of 2000) 

NO Nitrogen monoxide 

NO2 Nitrogen dioxide 

NPAES National protected areas expansion strategy 

NRM Natural resources management 

NSSD National strategy for sustainable development 

NWA National Water Act (36 of 1998) 
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Abbreviation, 

Acronym or Symbol Description 

NWMS National waste management strategy 

NWRS National water resource strategy 

NWU North-West University 

ODS Ozone depleting substance 

PCO Pest control officer 

PDCA Plan-do-check-act 

PDCAR Plan-do-check-act-report 

PM Particulate matter 

PMS Performance management system 

PPP Public private partnerships 

PV Photo-voltaic 

RDP Reconstruction and development programme 

REIPP Renewable Energy Independent Power Producer 

RSA Republic of South Africa 

SAEDES South African Energy Demand and Efficiency Standard 

SAHRA South African Heritage Resources Authority 

SALGA South African Local Government Agency 

SAMOAC South African Manual for Outdoor Advertising Control 

SANAS South African National Accreditation Service 

SANBI South African National Biodiversity Institute 

SANS South African National Standard 

SDBIP Service delivery and budget implementation plan 

SDF Spatial development framework 

SDG Sustainable development goals 

SEA Strategic environmental assessment 

SEMA Sector environmental management acts 

SO2 Sulphur dioxide  

SoER State of the environment report 

SPLUMA Spatial Planning Land Use Management Act (16 of 2013) 

SWMS Storm water management system 
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Abbreviation, 

Acronym or Symbol Description 

TNA Training needs assessment 

TOD Transport-orientated development 

UNFCCC United Nations Framework Convention on Climate Change 

WfW Working for water 

WHO World Health Organisation 

WMA Water management area 

WML Waste management licence 

WMO Waste management officer 

WPEM White paper on environmental management policy 

WQI Water quality index 

WSA Water Services Act (108 of 1997) 

WSA Water Services Authority 

WSP Water safety plan (related to water) 

WSP Work skills plan (related to training) 

WSPA Water services provider authorisation 

WTP Water treatment plant 

WTW Water treatment works 

WUL Water use licence 

WWTW Waste water treatment works 

YES Youth Environmental Services 

YJW Youth Jobs in Waste 
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1 INTRODUCTION, METHODOLOGY AND STRUCTURE OF THE MMM EI&MP 

1.1 Introduction 

Chapter 1 introduces the reader/user of this Environmental Implementation and Management Plan 

(EI&MP) to an overall and well-structured understanding of the context of, the methodologies used 

in, and the structure of this report.  This chapter begins with a brief profile of the Mangaung 

Metropolitan Municipality (MM) that includes among other matters the size, composition, and location 

of the Mangaung Metropolitan Municipality (MMM).   

This section has the following sub-sections:  

¶ An overview of the environmental governing, governance and management functions of the 

MMM; 

¶ The environmental powers and roles of South African municipalities; 

¶ The policy and legal context that frames this EI&MP; 

¶ An analysis and succinct description of the environmental governing and management tools and 

their interactions that are available to local government; 

¶ The methodology adopted and used to generate this report; 

¶ The structure of the MMM EI&MP; 

¶ The relationship between this EI&MP and other related instruments; 

¶ Recommended management principles of the EI&MP; 

¶ The assumptions and limitations that influence the contents of this report; and  

¶ A conclusion. 

1.2 The purpose of this EI&MP 

The purpose of the EI&MP is to inform the environmental duties of the MMM in general and 

specifically those defined in the Integrated Development Plan (IDP) as well as the environmental 

layer of the spatial development framework (SDF) of the MMM.   

The EI&MP operationalises the Section 2 principles of the NEMA (107 of 1998) and other applicable 

environmental law within the local government context.  It also differentiates between the different 

environmental roles of a metropolitan municipality, i.e. the municipality as a(n): 

¶ Custodian of the natural environment in association with the other spheres of government; 

¶ Environmentally regulated authority; 

¶ Regulated local government entity; 

¶ Organ of state with a co-operative government function; 

¶ Organ state with government governance fiduciary duties; and 

¶ Organ of state with environmental governing functions. 
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1.3 The legal basis for the EI&MP 

Local government and environmental law and provide the context within which any municipal EI&MP 

must be developed, managed and governed.  

The EI&MP is an instrument that aligns and integrates a diverse suite of constitutional and legislative 

duties with the management processes of a municipality. 

The national law and policy framework that frame this EI&MP includes a range of sources such as, 

but not limited to the : 

¶ Constitution of the Republic of South Africa, 1996;  

¶ National Development Plan (Vision 2030);  

¶ White Paper on Local Government, 1998;  

¶ Local Government: Municipal Systems Act 32 of 2000;  

¶ National Environmental Management Act 107 of 1998; and the related sector legislation; as well 

as 

¶ Intergovernmental Relations Framework Act 13 of 2005.   

This law and policy framework is also supported by decided court cases on local government and 

environmental matters including, for example: 

¶ Le Sueur and Another v Ethekwini Municipality and Others (9714/11) [2013] ZAKZPHC 6;  

¶ Government of the Republic of South Africa and Others v Grootboom and Others (CCT11/00) 

[2000] ZACC 19; 2001 (1) SA 46;  

¶ Mazibuko and Others v City of Johannesburg and Others (CCT 39/09) [2009] ZACC 28; and 

Maccsand (Pty) Ltd v City of Cape Town and Others 2012 (7) BCLR 690 (CC). 

Read together, the law and policy framework consistently postulates that every municipality in South 

Africa has: 

¶ The duty to respect, protect and promote an environment that is not harmful to peopleôs health 

or well-being and to protect the environment for the benefit of present and future generations;  

¶ The duty to comply to applicable environmental law; 

¶ The power to govern others; and 

¶ A developmental mandate pursuant to the principles of sustainable development when delivering 

municipal services and other functions. 

Every municipality has a general and a number of more specific legally entrenched environmental 

functions given the scope of sections 24 and 27(1)(b) of the Constitution read together with 

Schedules 4B and 5B.  The fulfilment of the constitutional environmental right (section 24) and the 

right of access to sufficient water (section 27(1)(b)) is a joint duty of all three spheres of government.  

More specific environmentally relevant areas of competence outlined in Schedules 4B and 5B 

include air quality management, the control of noise and municipal waste management, for example.   
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The functions, duties and objectives of local government outlined in chapter 7 of the Constitution, 

reinforce these environmental duties and competencies.  One of the section 152 óobjectivesô of local 

government is to promote a safe and healthy environmentô.  This said, chapter 3 of the Constitution 

reminds that all duties and functions of all government institutions must be executed in the spirit of 

cooperative government and good intergovernmental relations. 

An EI&MP is a governance instrument that fits the executive authority of a municipality.  Considering 

the gist of the outcomes of the NDP and the description of ódevelopmental local governmentô in the 

White Paper on Local Government, the environmental mandate is as much focused on socio-

economic imperatives (especially poverty alleviation) as on environmental protection.  However, for 

purposes of the EI&MP, the focus is on the protection of the health and well-being  of people and on 

environmental protection ï areas that are extensively covered in environmental and local 

government law.  

The National Environmental Management Act (NEMA) is South Africaôs framework environmental 

law. Chapters 2 and 5 of the Act apply to all three spheres of government as they define the principles 

and instrumentation for (integrated) environmental management in South Africa.  Chapter 3 of NEMA 

reiterates the constitutional demand for co-operative government.  

Local governmentôs involvement in environmental management and the design and adoption of an 

environmental governance instrument such as an EI&MP must however also be informed by 

framework local government law.  The Local Government: Municipal Systems Act (LGMSA) 

determines in chapter 2 that the duties of municipal councils include to:  

¶ Promote and undertake development in the municipality; and 

¶ Promote a safe and healthy environment in the municipality and to contribute together with other 

organs of state to the progressive realisation of the constitutional environmental and water rights, 

for example.   

The LGMSA further extensively deals with matters such as public participation and the development, 

revision and implementation of integrated development plans (IDPs), all of which creates the context 

and regulatory framework within which an EI&MP must be developed. 

The development of an EI&MP typically embodies a municipalityôs efforts to execute its 

environmental functions and to comply with its environmental duties.  The importance of efforts like 

these has recently been judicially confirmed in the case of Le Sueur and Another v eThekwini 

Municipality and Others. In this case, the court also reminded that municipalities have much more 

conservation related governing power than what may be immediately clear from the Constitution 

(see: AA du Plessis and A van der Berg ñRA Le Sueur v eThekwini Municipality: An Environmental 

Law Readingò 2014 (3) Stellenbosch Law Review 580-594.) 

1.4 The Mangaung Metropolitan Municipality 

The Mangaung Local Municipality was established in 2000, and in 2011 it was elevated from a 

Category B local municipality to a Category A metropolitan municipality that included the 

Bloemfontein, Mangaung, Botshabelo and Thaba Nchu areas.  This elevation to a metropolitan 

municipality has significant implications for environmental management and governance, as 

additional functions, powers and mandates were added to its portfolio of powers and mandates as a 

local municipality. 
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The geographical scope of the MMM was also extended to include the Naledi Local Municipality and 

Soutpan (see Figure 1) in August 2016.  The size of the MMM has been extended from 6863 km² to 

9879.3 km².  The amalgamated metropolitan municipality has seven urban centres1, with an 

extensive rural area (Figure 1).   

  

Figure 1.  The extended Mangaung Metropolitan Municipality 

Bloemfontein, the largest of the urban centres of the MMM, is the sixth largest city in South Africa 

and the administrative capital of the Free State Province.  Bloemfontein is also the judicial capital of 

South Africa and it represents the economic hub of the regional economy.  The largest economic 

sectors are the service and government sectors. 

People settled in Thaba Nchu, 67 km to the east of Bloemfontein, in the 1830s, while the town was 

officially established in 1873.  Thaba Nchu is co-managed by the metropolitan council and the 

Barolong baa Seleka Traditional Council.  Communal rural areas and thirty-seven smaller rural 

villages surround Thaba Nchu.  Small-scale farmers farm the surrounding rural areas.  Each 

household has access to two to four ha of arable land as well as grazing rights on the communal 

grazing lands, and there are also privately owned farms.  Thaba Nchu has two industrial areas and 

around thirty-eight factories. 

Botshabelo was established in the 1980s, 55 km to the southeast of Bloemfontein.  Botshabelo is 

primarily a residential town, while a range of factories and warehouses provides employment 

                                                

1 Bloemfontein, Botshabelo, Thaba Nchu, Dewetsdorp, Wepener, Soutpan and Vanstadensrus. 
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opportunities for around six thousand people.  With an unemployment rate of 56%, the town depends 

on Bloemfontein for employment.  Communal land is extensively grazed. 

The urban centres of Dewetsdorp, Wepener and Vanstadensrus are small service centres that serve 

the surrounding rural and farming communities. 

Soutpan/Ikgomotseng is a very small urban settlement that was established due to the salt mining 

activities in the saltpans.  The two villages of Soutpan and Ikgomotseng are five kilometres apart. 

The rural areas surrounding the urban centres are communal farmland and privately owned 

agricultural land.  The former is characterised by small and subsistence farmers, while the latter is 

characterised by extensive commercial farming in the west and intensive farming along the lower 

drainage area of the Modder River in the north-west and the west. 

The population distribution is listed in Table 2. 

Table 2.  Demographics of the extended Mangaung Metropolitan Municipality (2011) 

Area Number Percentage 

Bloemfontein/Mangaung 483 689 62.7 

Botshabelo 181 712 23.5 

Thaba Nchu (Town) 70 118 9.0 

Tribal villages (Thaba Nchu) 11 913 1.5 

Dewetsdorp 9 498 1.2 

Wepener 9 553 1.2 

Vanstadensrus 1 745 0.2 

Soutpan/Ikgomotseng 3 439 0.5 

Total 771 667 100 

1.5 Connectivity 

The MMM has a central location in both South Africa and the Free State Province.  The MMM has a 

radial road network consisting of three Class 1 national roads.  They are: a) the N1 (which links 

Gauteng with the southern and Western Cape), b) the N6 (which links Bloemfontein with the Eastern 

Cape), and c) the N8 (which links Lesotho in the east and with the Northern Cape in the west via 

Bloemfontein).  The MMM has a series of Class 2, arterial roads that link Bloemfontein with smaller 

towns.  

The passenger railway network connects the MMM with Johannesburg, Port Elizabeth and East 

London, while the freight railway network links the MMM with Johannesburg, East London, Port 

Elisabeth, Durban and Maseru via Thaba Nchu.  Transnet also has a major inland freight terminal in 

Bloemfontein.  The MMM has no metropolitan train service.  

A short- and long-haul taxi service and a bus network provide an extensive transport network. 

An international airport (Bram Fischer) with direct flights to Johannesburg, Durban, Cape Town, 

George, and Sishen, as well as a civil/military airport at Tempe, also service the metropolitan 

municipality. 
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1.6 Environmental governance, governing and management powers and functions 

at the municipal level 

Local government in South Africa has a complex suite of environmental governance,2 governing3 

and management4 functions, powers and roles (Figure 2).  The role-players, i.e. the administrative 

sector, the community, or civil society and political role-players must collectively execute their 

functions effectively to ensure good environmental governance, governing and management.  

Municipalities must further execute their executive and legislative powers to govern local 

communities within their functional and spatial areas of jurisdiction.  They are also 'governed' by the 

other two spheres of government insofar as some of their actions and operations are controlled and 

regulated by national and provincial laws and policies. 

Municipalities are also duty-bound to perform their own internal function and processes in 

accordance with the progressive principles of (good) corporate governance as defined in the King 

IV report.  They must also: a) render services to communities in a sustainable manner; b) fulfil a 

developmental duty, i.e. to promote the economic and social development of communities and to 

participate in national and provincial development programmes; and c) act as custodians or 

guardians of infrastructural, natural and social assets. 

 

Source: Adapted from Du Plessis, AA and Nel, JG óAn Introductionô in Du Plessis, AA óEnvironmental Law and 

Local Government in South Africaô (Juta, 2015) p.30. 

Figure 2.  The complex environmental governing and management functions, powers and 

roles of local government 

The complexity of these functions, powers, and roles for the EI&MP is that the EI&MP must provide 

for at least the following: 

                                                

2 The term environmental governance as used in this report refers to the governance of MMMôs own processes in 

accordance with the requirements of the concept of corporate governance. 

3 The term environmental governing as used in this report refers to the mandate of the MMM to govern specific 

environmental mandates in association with the other spheres of government. 

4 The term environmental management as used in this report refers to arrangements by the MMM to a) manage the impacts 

of its activities and processes, b) manage compliance as demanded of a regulated entity and c) manage the natural 

resource base of the area. 
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¶ The MMM as an environmental regulated entity; 

¶ The MMM as an environmental regulator or governing entity; 

¶ The MMM as co-custodian of the natural environmental resource base; 

¶ The MMM governing its own environmental management and governance affairs in terms of 

government governance principles and processes; 

¶ The MMM and corporate governance;  

¶ The MMM and asset management; 

¶ The MMM and local economic development (LED); 

¶ The MMM and environmental competence training and awareness making; 

¶ The MMM and co-operative environmental government; and 

¶ The MMM rendering sustainable services. 

1.7 The policy and law contexts underpinning the environmental implementation 

and management plan 

1.7.1 The policy context 

Policies and strategies are statements of intent, which may inform subjective and objective decision-

making and the development of management actions.  Section 3.2 of this document explains the 

environmental policy and programme context which needs to be considered when drafting the 

EI&MP. 

The implications of these framing strategies, policies and programmes at international, national, and 

provincial levels need to be considered when planning and implementing the EI&MP.  Examples of 

such strategies and policies include amongst others the sustainable development goals, the Medium 

Term Strategic Framework: 2014 ï 2019 (2014), the Provincial Climate Change Response Strategy, 

etc.  These documents provide strategic direction, which should direct, inform and drive the actions 

of the MMM. 

1.7.2 The legal context 

The law context of environmental governing, governance and management by the local sphere of 

government is unpacked in more detail in Chapters 3,5 4,6 57 and 78 of this report.   The nature and 

extent of the wide-ranging environmental duties, mandates and powers of South African 

municipalities must be understood against the backdrop of the provisions of the Constitution of the 

Republic of South Africa, 1996 (the Constitution), environmental law and general local government 

law.   

An understanding of the law context that frames the environmental duties, mandates and powers of 

South African local government is imperative for comprehensive and effective environmental 

                                                

5 Chapter 3: The MMM as an environmentally regulated entity. 
6 Chapter 4: The MMM as a local government regulated entity. 
7 Chapter 5: The MMM and co-operative government. 
8 Chapter 7: The MMM as a governing entity. 
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governing, governance and management, as environmental management, governing and 

governance by South African municipalities are comprehensively regulated. 

Applicable environmental law can be classified into:  

¶ Constitutional provisions;  

¶ Law with a direct environmental implication for local government and  

¶ Dedicated law that governs local government. 

1.7.2.1 The Constitution of the Republic of South Africa, 1996 

Given the scope of sections 249 and 27(1) (b)10 of the Constitution read with Schedules 4B and 

5B11 as well as a plethora of other laws, South African municipalities have a complex and wide-

ranging suite of original and delegated environmental functions, mandates, and powers.  The 

functions, duties and objectives of local government outlined in chapter 7 of the Constitution reinforce 

these environmental duties and competencies.12  Chapter 3 of the Constitution reminds public 

servants that all of the duties and functions of all government institutions must be executed in the 

spirit of co-operative government and good inter-governmental relations. 

1.7.2.2 Environmental law 

The National Environmental Management Act 107 of 1998 (NEMA) is South Africaôs framework 

environmental law.  Chapters 2 and 5 of the NEMA apply to all three spheres of government as they 

specify the principles and instrumentation for (integrated) environmental management in South 

Africa.  Chapter 3 of the NEMA reiterates the constitutional demand for co-operative government.  A 

range of sector environmental management acts (SEMAs) as well as other legislation with an 

environmental application supports the NEMA. 

1.7.2.3 Dedicated local government law 

Local government law must inform the involvement of local government in environmental governing, 

governance and management and the design and adoption of an environmental governing, 

governance and management instrument such as an EI&MP. 

The Local Government: Municipal Systems Act 32 of 2000 (LGMSA) determines in chapter 2 that 

the duties of municipal councils include: a) to promote and undertake development in the 

municipality; b) to promote a safe and healthy environment in the municipality and c) to collaborate 

with other organs of state to realise the constitutional environmental and other rights.  The LGMSA 

also deals extensively with matters such as public participation and the development, revision and 

implementation of integrated development plans (IDPs), all of which create the context and enabling 

framework within which an EI&MP should be developed.  The LGMSA must also be read in 

                                                

9 S 24 of the Constitution contains the environmental right. 

10 S 27(1)(b) of the Constitution contains the right to access to sufficient water. 

11 Schedules 4B and 5B of the Constitution specify environmentally relevant areas of competence such as air quality 

management, the control of noise, and municipal waste management. 

12 Section 152 of the Constitution specifies that one of the objectives of local government is to promote a safe 

and healthy environment. 
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conjunction with a plethora of other legislation that has a direct or indirect bearing on municipal 

environmental governing, governance and management. 

A thorough understanding of applicable environmental and other law is a key imperative to ensure 

successful environmental governing, governance and management by South African municipalities. 

See Chapter 4 for more detail. 

1.8 The context of environmental governing, governance and management tools13 

Local government officials in South Africa have access to a complex suite of instrumentation or tools 

that they can use to ensure effective environmental governing, governance and management.  The 

adoption and use of some of these tools are mandatory and they must be used, while the others are 

optional. 

It is important to understand the nature and performance capabilities of environmental management 

tools and their various uses for the following reasons: 

¶ No one environmental management tool is capable of addressing all the needs of a municipality, 

as they all have very specific applications; 

¶ Some environmental management tools are strategically based, while others are operationally 

or spatially based; 

¶ More than one environmental management tool needs to be adopted, implemented and used to 

assure effective environmental management; and it is necessary to 

¶ Understand the relationship between the EI&MP and other instruments. 

The toolbox of available tools for effective environmental governing, governance and management 

can be classified into four principal groups of tools: a) the information or discovery-based tools; b) 

the general local government-based tools, c) the spatial tools, and d) the general environmental 

management tools (Figure 3). 

It is important that officials and politicians alike understand the specific purpose and performance 

areas of each instrument so as to ensure that the correct instrument is selected for the correct 

purpose and that the most optimum suite of instruments is adopted and used to ensure effective and 

efficient environmental governing, governance and management. 

                                                

13 Read this section with Chapter 8 of this report. 



 

© Centre for Environmental Management, NWU November 2016 

MMM EIMP Final Rev 2016-21 Page 10 of 300 

Strategic level 

environmental management 

discovery

¶ Policies

¶ Frameworks

¶ Programmes

¶ Plans

¶ Legal requirements

¶ 

Spatially based 

environmental management 

discovery

¶ SDF

¶ EMF

¶ MOSS

¶ LUMS

¶ Bio regional plans

Operationally based 

environmental management 

discovery

¶ Enterprise wide risk 

assessment

¶ Ward level needs 

assessment

Environmental management 

discovery & information tools
IDP & 

environmental 

sector plans

SDBIP

MTEF & 

annual 

budgets

Operational 

plan

Various 

reporting 

processes

Performance 

management 

system

Internal audit

Auditor-

General audit

Review

Revise

LUMS

Title deed 

endorsements

Listing Notice 3 

NEMA

Bioregional plans

NEMPAA 

protected areas

Manage 

amendments

ReviewRevise

The spatial tools loop

The local government  

tools loop

Planning

Doing
Checking

Act

Spatial 

planning 

instruments

Local government-, spatial- and environmental management based tools

Environmental 

policies

Discovery EM 

Tools
Planning Tools

Doing EM  

Tools

Checking EMP 

Tools

Acting EM 

Tools

Reporting EM 

Tools 

The Environmental management 

PDCA tools loop

 

Figure 3.  The three principal groups of environmental governing, governance and 

management tools 

1.8.1 The local government based tools 

General local government-based tools are those tools that are almost exclusively used by local 

government.  They are, among others, the Spatial Development Framework (SDF), the Integrated 

Development Plan (IDP) and environmental sector plans, environmental policies and the service 

delivery and budget implementation plan (SDBIP), as discussed in Chapter 8. 

The SDF is the spatial format of the IDP and the IDP, with its sector plans, is implemented in terms 

of the SDBIP and budgets, while performance is tracked by means of the performance management 

system (PMS), internal auditing and reporting mechanisms. 

The IDP/SDF and their related down-stream tools such as the SDBIP, PMS, budgeting and reporting 

tools are the tools of choice for South African municipalities as far as project-related commitments 

are concerned, while municipal policies direct and drive cohesive behaviour throughout 

municipalities. 

1.8.1.1 The relationship between municipal policies and the IDP 

The challenge is that the IDP family of instruments is fundamentally objective and project-based.   

It is not the tool of choice, however, where sustained and recurring actions or behaviour patterns are 

required.  The tool of choice to drive sustained conformity with requirements remains the municipal 

policy. 
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It is therefore imperative that the environmental provisions in the IDP and its sector plans are 

supported by an aligned environmental policy to ensure that environment-related projects are 

identified, implemented and managed, while the environmental policy ensures that the behavioural 

patterns of the MMMôs staff are sustained. 

The Mangaung Local Municipality (MLM) commissioned an environmental policy in 2004.  This policy 

must be reviewed and revised as an integral part of this EI&MP. 

It is therefore imperative to read this EI&MP14 with the environmental policy15. 

1.8.2 Spatial and land use planning-based implementation tools 

Spatially-based environmental management tools include, inter alia, the spatial development 

framework (SDF), the environmental management framework (EMF) and the metropolitan open 

space system (MOSS) etc.  They are explored in Chapter 8.   

Land use planning-based spatial tools include, among others, the land use management scheme 

(LUMS), title deeds and activities contained in GNR 985 in GG 38282 of 4 December 2014 (Listing 

notice 3) under sections 24(5) and 44 of the NEMA as discussed in Chapter 8.  The EMF, the SDF, 

and the MOSS on the other hand, are fundamentally spatially-based information or discovery tools, 

which are not readily used for implementation purposes. 

The LUMS and title deed registrations can be used to attach specific land use characteristics as 

identified in terms of the EMF, the SDF, or the MOSS, as the former require a process to be 

amended.  Information-based tools such as EMFs, SDFs and MOSSs can be amended 

administratively while they do not offer any protection to environmentally valued spaces 

The provisions of listing notice 3 made in terms of GNR 985 of 2014 also protect specific categories 

of land as a basic assessment and an environmental authorisation are required should the 

characteristics of these categories of land be changed.. 

1.8.3 General environmental management tools 

General environmental management tools are categorised into discovery, planning, doing, checking, 

acting, and reporting tools.  These tools are also known as the PDCA&R tools.   

1.8.3.1 Discovery or information-based tools 

Discovery or information-based tools are further classified into strategic level, spatially-based and 

operationally-based environmental governing, governance and management discovery tools (see 

Chapter 8).  Strategic level environmental governing, governance, management and discovery tools 

include, among others, overarching environmental policies and programmes etc (see Chapter 3).   

Operationally-based environmental management discovery tools include enterprise-wide risk 

assessment and ward level needs assessment as considered in Chapter 6. 

  

                                                

14 The actual EI&MP is published at the end of this document as Part 1 of 4 documents. 

15 The environmental policy is published as Part 2 of 4 documents. 
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1.8.3.2 Operational planning tools 

Operational planning tools include, among others, environmental impact assessments, 

environmental risk assessments and heritage impact assessments, while doing tools comprise, inter 

alia, of management plans, policy implementation instruments, and standard operating procedures 

(see Chapter 8).   

1.8.3.3 Checking tools 

Checking instruments are, for example, monitoring, analysis, inspection, measurement, and others, 

while acting tools include the implementation of performance and plan tracking and performance 

improvement (see Chapter 8).  

1.8.3.4 Reporting tools 

Reporting tools are amongst others the series of mandatory performance reports, legal compliance 

reports, statutorily required emergency reporting and so on as discussed in Chapters 4 and 8. 

It is imperative that the MMM selects, adopts and uses a range of these environmental instruments 

that are complementary to ensure effective environmental governing, governance and management. 

1.8.4 The relationship between the key environmental governing, governance and 

management tools of the MMM 

1.8.4.1 General 

Local government adopts and uses a range of environmental governing, governance and 

management tools that provide decision makers with a) the requisite knowledge to make informed 

decisions, b) tools to plan action, c) tools to execute plans, d) tools to track performance, e) tools to 

report performance and finally f) tools to improve environmental performance.  

These tools range from information or discovery-based tools to planning, implementation and 

checking-based instruments.  The information-based tools inform local government planning-based 

tools that again initiate local government implementation and performance management, checking 

and reporting tools (Figure 4). 

The package of environmental information tools includes the State of the Environment Report 

(SoER), or the Environmental Outlook, the Environmental Management Framework (EMF), the 

Metropolitan Open Space System (MOSS) and other conservation plans (CPs).  These tools inform 

the local government-based management planning tools, such as the SDF, the IDP and the 

environmentally related IDP sector plans.  Law requires the adoption and use of some of these sector 

plans, while others are generated, adopted, and used on a voluntary basis. 

This EI&MP is such a voluntary IDP sector plan.  It is supported and informed by a suite of other 

sector IDP plans, such as the air quality management plan, disaster management plan, integrated 

waste management plan etc. 

The sector IDP plans can also inform the Land Use Management Scheme (LUMS) that can be 

effectively used to protect sensitive and valued environmental attributes and resources. 

It is important, however, to note that the environmental governing, governance and management 

instruments are not readily adopted and used by local government to drive environmental 

performance.  In most instances they need to inform the statutorily provided local government 
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implementation and checking tools such as the SDF, the IDP, the SDBIP, and PMS, as performance 

is planned for, driven, and verified in terms of the latter. 

IDP and sector plansSoER

EMF

Moss

Other spatial tools

SDF

Environmental 
sector plans

SDBIPP

Package of environmental 
information tools

Local government 
management plans

Local government 
implementation and 

checking tools

MTEF and budgets

PMS

Reporting and 
checking

Environmental information, local government and management plans local 

government implementation and checking tools

Other spatial tools
( LUMS & Title deed registrations) 

 

Figure 4.  Relationship between environmental information and local government tools 

1.8.4.2 The environmental management framework (EMF) 

An EMF is a spatially-based environmental management information and decision support tool that 

provides for the spatial delineation of sensitive environmental attributes.  EMFs inform project-level 

decision making that relates to the listed activities published in terms of sections 24(5) and 44 of the 

NEMA, while they also inform strategic level instruments such as SDFs. 

The Mangaung Local Municipality (MLM) commissioned an EMF in 2006 and the MMM 

commissioned a new EMF in 2015/16.  The EMF informs the EI&MP and SDF.  Sensitive 

environmental attributes identified in terms of the EMF may need to be protected by using other 

implementation-based instruments such as the LUMS, title deed restrictions, the IDP, the SDBIP etc. 

1.8.4.3 The state of the environment report (SoER) 

The SoER, or the environmental outlook, is a strategy-level environmental condition information tool 

for a specific area.  This information tool provides decision makers with accurate, credible, relevant, 

and up-to-date information related to current environmental conditions, or changes in environmental 

conditions or trends, the likely future state of the environment, as well as potential strategic 

responses to achieve the desired future state of the environment. 

The SoER is a high-level information document that should raise awareness of the environmental 

issues in an area, while it should also stimulate discourse about these issues and potential strategies 

to address them. 

The outputs of the SoER partly inform the EMF, the SDF, and the EI&MP. 
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The initial SoERs were generated in terms of an initiative of the then Department of Environmental 

Affairs and Tourism.  Numerous SoERs were generated at the national and provincial levels, while 

a number of these reports were also generated for metropolitan and local municipalities during this 

period.  The MLM generated a SoER in 2003, while the Free State published an environmental 

outlook report in 2009. 

Provision is made for environmental outlook reports in terms of section 31 of the NEMA.  The national 

department and all provinces must generate environmental outlook reports while metropolitan 

municipalities may do so. 

The Free State has also published the following strategy-level documents that indicate the state of 

the environment, elements, or environmental management and performance profiles in the province: 

¶ Strategic Environmental Assessment for the Management of Provincial Nature Reserves; 

¶ Provincial Conservation Plan (2008); 

¶ State of Rivers Report in the Free State (2003); 

¶ Free State Provincial Spatial Development Plan (2013); 

¶ Free Stare Integrated Waste Management Plan (IWMP) (2010); 

¶ Air Quality Management Plan 2009; 

¶ Free State Environmental Outlook Report 2008; and 

¶ Free State Air Quality Management Plan 2009 (Draft). 

Key issues identified in terms of the SoER may need to be planned for and managed in terms of 

other instruments such as the LUMS and especially the risk assessment, the SDF, IDP, the SDBIP, 

the PMS and the suite of reporting instruments. 

1.8.4.4 The metropolitan open space system (MOSS) 

The MOSS is a rationalised network of open spaces aimed at complementing the built fabric by 

providing the urban environment with natural open spaces for the following purposes: 

¶ Recreation purposes; 

¶ Protecting biodiversity in urban areas; 

¶ Providing animal and plant species with habitats; 

¶ The protection of heritage or cultural sites; and  

¶ The rendering of eco-system services. 

Sensitive or valued environmental attributes or areas identified in terms of the MOSS and the EMF 

may need to be protected by using other instruments such as the LUMS, title deed restrictions, the 

SDF, IDP, the SDBIP etc. 

The MOSS should also be supported by an open-space policy. 

1.8.4.5 The IDP sector plans 

IDP sector plans are an integral part of the IDP and they need to be managed in terms of the 

downstream instruments such as the SDBIP, budgets, performance management and reporting.  It 
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is imperative that the commitments and duties made in terms of the IDP sector plans are indeed 

operationalised and managed, as is the case with the principal IDP document. 

IDP sector plans can be classified into two sub-groups: a) IDP sector plans that are principally 

dedicated to an environmental sector and b) IDP sector plans that have an incidental environmental 

interface. 

1.8.4.6 Environment-based IDP sector plans 

1.8.4.6.1 Integrated waste management plan (IWMP) 

The IWMP is a mandatory IDP sector plan.  IWMPs are generated in a tiered fashion for provinces, 

metropolitan municipalities, district municipalities and local municipalities.  IWMPs profile the waste 

streams of a municipality, and are supported by waste management strategies, targets, and 

approaches. 

The IWMP informs the EI&MP and the measures provided for by the IWMP should be operationalised 

through the EI&MP, SDF, IDP, SDBIP, and PMS.  The IWMP should also be supported by a waste 

management policy that is aligned with NEM:WA. 

The MLM commissioned an IWMP in 2011 that was updated by the MMM in 2015/2016. 

1.8.4.6.2 Air quality management plan (AQMP) 

Municipalities are required to generate AQMPs as sector plans to their IDPs to ensure compliance 

with the requirements of NEM:AQA and to give effect to the National Framework for Air Quality 

Management in South Africa. 

The MLM had a draft air quality management plan (May 2005) and at the time of writing this plan no 

evidence was found that the MMM had commissioned any revision of this draft document.  

A municipal AQMP should inform the EI&MP and the measures provided for by the AQMP should 

be operationalised through the EI&MP, SDF, IDP, SDBIP, and PMS.  The AQMP should also be 

supported by an air management policy that is aligned with NEM:AQA. 

1.8.4.6.3 Climate change adaptation and mitigation strategy (CCAMS) 

The MMM commissioned a draft climate change adaptation and mitigation strategy in 2015.  This 

strategy can also be deemed an IDP sector plan.  The CCAMS should inform the SDF, the IDP, the 

SDBIP, the EI&MP and other plans and policies of the MMM. 

1.8.4.6.4 Biodiversity management plan (BMP) and the alien invasive species monitoring, 

control and eradication plan (ISMCEP) 

The MMM is required in terms of the NEM:BA to generate an ISMCEP, while it may also generate a 

BMP.  At the time of generating this EI&MP the officials of the MMM were aware of the need to 

commission an ISMCEP, while no evidence was found of any BMP for the MMM.  

The BMP and the ISMCEP should inform the SDF, IDP, SDBIP, the EI&MP and other plans and 

policies of the MMM. 

The MMM does not have a BMP. It has commenced with the process to commission an ISMCEP, 

however. 

1.8.4.6.5 Water safety plan (WSP) 
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A water safety plan is a plan to ensure the safety of drinking water with a comprehensive risk 

assessment and risk management approach that encompasses all steps in water supply from 

catchment to consumer. 

In 2015 the MMM commissioned a WSP for its own water treatment facility at Maselspoort and for 

Bloem Water. 

1.8.4.6.6 The environmental implementation and management plan (EI&MP) 

The EI&MP is an operational level framework environmental management plan that is amongst other 

sources, informed by the SoER, the EMF and IDP sector plans. 

Some municipalities adopt and use the EI&MP (or an EI&MP-like document) as a stand-alone 

framework environmental sector management plan, while others adopt the EI&MP (or EMP-like 

documents) as an official sector plan in terms of the IDP suite of mandatory and voluntary 

management plans. 

The MLM generated an integrated environmental management plan (EIP) in 2004, while this 

document, the EI&MP (2016), is the second revision of the EIP. 

1.8.4.6.7 IDP sector plans with an implied environmental application 

IDP sector plans with an implied environmental implication include amongst others: the disaster 

management plan, water services plan, integrated transport plan, housing plan, local economic 

development (LED) plan; financial sustainability plan; health plan, governance, infrastructure and 

services plan, energy plan, etc. 

1.9 Methodologies adopted and used 

The following methodologies were adopted and used to generate the MMM EI&MP: 

¶ Desk-top review of data, information, and reports that were: 1) available in the public domain; 2) 

generated by the three spheres of government; and 3) provided by the MMM 

¶ Data, information, and reports that were generated by the provincial sphere of government 

include amongst others the: 

o Provincial air quality waste management plan; 

o Provincial conservation plan; 

o Provincial IWMP; 

o Provincial SDF; 

o The provincial SoER or environmental outlook report; etc. 

¶ Data, information, and reports that were provided by the MMM include amongst others the: 

o MMM IDP; 

o MMM land use management scheme; 

o MMM environmental performance reports; etc. 

¶ Environmental legal compliance verification process; 

¶ Interviews with MMM personnel; 
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¶ Peer review of the MMM EI&MP chapters by MMM staff and specialists; 

¶ Stakeholder engagement 

o Stakeholder engagement was provided for through two rounds of workshops held in 

Bloemfontein, Botshabelo, and Thaba Nchu. 

o The first round of engagements introduced stakeholders to the project, whilst also 

serving as a platform from which to distil stakeholder knowledge of environmental 

conditions and environmental management issues. 

o The second round of engagements provided an overview of the information recorded 

in Chapter 10 of the MMM EI&MP. 

¶ MMM EI&MP training and community awareness creation programmes 

o Two training programmes (for councillors, officials tasked with environmental 

management and senior management) and one community awareness creation 

programme (for the communities of Bloemfontein and Botshabelo) were conducted. 

1.10 The structure of the Mangaung Metropolitan Municipalityôs environmental 

implementation and management plan 

The MMM EI&MP has three principal foci: a) an explanation, b) an analysis, and c) a synthesis.  

These three focal areas are thematically integrated.   

The purpose of the explanation is to inform the user of both the basic theoretical underpinnings of 

each chapter as well as the linkages between the various component parts.  The analysis part 

focuses on profiling the status quo at the MMM, while the synthesis is all about making 

recommendations for the EI&MP. 

This EI&MP is sub-divided into the following ten chapters that are bound into this volume (volume 1 

of 4) as well as a number of documents that are issued as stand-alone documents: 

¶ Chapter 1: Introduction, methodology and structure of the MMM EI&MP; 

¶ Chapter 2: Environmental conditions and cross-cutting environmental issues: a profile; 

¶ Chapter 3: MMM as an environmentally regulated entity; 

¶ Chapter 4: MMM as a local government regulated entity; 

¶ Chapter 5: MMM and co-operative government; 

¶ Chapter 6: MMM and government governance; 

¶ Chapter 7: MMM as a governing entity; 

¶ Chapter 8: Integrated environmental management and spatial tools; 

¶ Chapter 9: The environmental impact and management plan (EI&MP); and 

¶ Chapter 10: Bibliography. 

1.11 The related documents 

This EI&MP consists of four separate but related documents.  They are: 
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¶ Volume 1 of 4: The Mangaung Metropolitan Municipality EI&MP (2016); 

¶ Volume 2 of 4: The Mangaung Metropolitan Municipality Environmental Policy (2016); 

¶ Volume 3 of 4: The Mangaung Metropolitan Municipality environmental legal compliance 

verification report (2016); 

¶ Volume 4 of 4: The Mangaung Metropolitan Municipality Environmental Law Register (2016). 

1.12 Other supporting environmental documents 

This EI&MP should be read with the following supporting environmentally-related documents: 

¶ The MMM Environmental Management Framework (EMF) (2016/2017); 

¶ The MMM State of Environment Report (SoER) (2016/2017); 

¶ The MMM Metropolitan Open Space System (MOSS) (2016/2017); and 

¶ The Integrated Waste Management Plan (IWMP) (2016).  

1.13 Assumptions and limitations 

The following assumptions were made regarding the MMM EI&MP: 

¶ The MMM EI&MP was generated by interpreting information that is readily available in the public 

domain and which was gleaned from: 

o Interviewing the staff of the MMM; 

o Reviewing available reports, plans and studies commissioned or issued by the MMM;  

o Reviewing environmental licences, permits and authorisations issued to the MMM by 

other organs of state; 

o The information gleaned from the legal compliance verification process; 

o In some instances also a review of raw data that were collected by monitoring 

processes; 

o Observations made by CEM staff during a series of field visits; and 

o Information gathered during public participation processes. 

Care was taken by CEM staff to ensure that the information recorded in this report is correct insofar 

as verification could show that it was reasonably accurate. 

Gaps in the knowledge base of this report are also the result of a failure by the researchers to secure 

interviews with some key staff members, or to source key documents in a timely manner to inform 

this report. 

Reliable ground water, surface water, air quality and biodiversity data and/or information restricted 

a comprehensive analysis of the environmental conditions of the study area.  

Reliable information and data for Naledi and Soutpan are furthermore not readily available in the 

public domain, while attempts to source information and data from the local municipalities prior to 

the formal merger with the MMM were also not always successful. 
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1.14 Conclusion 

This chapter frames this EI&MP by providing the context, the scope and the structure of this report, 

as well as the methodologies used to generate this report. 

The context framing this document covers themes such as:  

¶ A profile of the MMM,  

¶ A brief overview of the environmental governing, governance and management functions of the 

MMM,  

¶ The environmental powers and mandates of metropolitan municipalities,  

¶ An overview of the policies and programmes that frame this EI&MP,  

¶ An illustration of the available instruments or tools that must or can be used by the MMM to 

discharge its environmental role, duties and functions,  

¶ The methodologies adopted to generate this EI&MP, as well as  

¶ Assumptions and limitations that could influence the approach to and contents of this report. 
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2 THE ENVIRONMENTAL CONDITIONS AND CROSS-CUTTING 

ENVIRONMENTAL ISSUES: A PROFILE 

2.1 Introduction 

Chapter 2 of the EI&MP profiles the environmental resource base elements of the region as well as 

crosscutting environmental functions, mandates, initiatives and elements that are pertinent to 

environmental governing, governance and management.   

These environmental resource base  elements and cross-cutting issues are profiled in terms of their 

status quo, matters that require attention, and their status in the official planning documents of the 

MMM such as the IDP and the SDBIP.  Each sub-section of this chapter concludes with 

recommendations for this EI&MP. 

2.2 The environmental resource base, conditions, status quo and issues 

This section provides a broad overview of the status of the environment in the MMMôs area of 

jurisdiction. 

2.2.1 Climate 

The MMM is located in the Highveld summer rainfall region with the rainfall averaging between 600 

mm and 750 mm per annum.  Frost occurs throughout the metropolitan area (particularly in the 

higher-lying areas) from May to early September.  Annual temperatures range from a maximum of 

approximately 35°C in mid-summer to a minimum of -5°C in mid-winter, with a mean temperature 

range between 15-30°C in summer and 0-15°C in winter. 

2.2.2 Topography 

The MMM area is largely a vast, flat and open plain that is interspersed with low hills.  The altitude 

range is between 1 200 m above sea level (masl) and 2 120 masl.  The city of Bloemfontein is located 

at an altitude of 1 390 masl.  The Thaba Nchu Mountain, located in the east of the metropolitan area, 

is the highest point in the MMM. 

2.2.3 Geology and soils 

The MMM area is underlain by a bedrock formation and lithology of mudstone and shale of the Ecca 

and Beaufort group that is partially covered by wind-blown sand and surface limestone.  Dolerite 

dykes and sills intrude the sedimentary rocks.  The MMM area is underlain by shale in the west and 

by mudstone in the east.  The dominating rock type of the MMM is siliciclastic rocks with very few 

pockets of fine-grained felsic rocks.   

The siliciclastic rocks are sedimentary rocks formed by quartz and feldspars, which include 

sandstone/shale and mudstone, respectively.  Dolerite generally weathers to clayey or vertic soils 

such as the Arcadia and Rustenburg soil forms.  The mudstone is overlain by typical red-brown, 

sandy loam to sandy clay loam soils of the Glenrosa and Mispah soil forms.  The fine-grained 

sedimentary rocks, such as shale, mudrock, and siltstone, weather to clay minerals, which have a 

tendency to swell and shrink.  The mudstones from the Beaufort Group cover most of the eastern 

parts of the MMM area, from Bloemfontein eastwards to Thaba Nchu and south-eastwards to 

Dewetsdorp, Wepener and Vanstadensrus 
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The soils of the MMM area are generally shallow, with the deepest soils found in the in the south of 

the municipality. 

2.2.4 Agricultural and grazing potential 

The bulk of the land to the west of Bloemfontein has a high agricultural potential. Most of it is suitable 

for intensive cultivation.  The southeast of the metropolitan area has soils with a moderate 

agricultural potential that is suited for grazing, while the southwest has soils with a low agricultural 

potential that is mostly suited for grazing and wildlife management practices. 

The agricultural land to the east of Bloemfontein is communally owned and farmed, with the balance 

being privately owned farms.   

Large areas of the municipality have a grazing capacity of 11-17 ha/Animal Unit (AU).  There are 

areas of the municipality with a higher grazing capacity, however. These areas include the 

subsistence farming areas of Rooifontein/Thaba Nchu and Gladstone in the east of the metropolitan 

area. 

Irrigation farms along the Modder, Tierpoort Rivers are extensively cultivated. 

2.2.5 Water 

2.2.5.1 Hydrology and water resources 

The MMM is located in one of South Africaôs pivotal water management areas ï the Upper Orange 

management area.  The MMM area of jurisdiction is located in two tertiary catchments or drainage 

regions: a) the Modder and b) the Caledon River catchments.  Smaller sections of the MMM area 

extend to the Vet and Riet River catchments. Several dams have been constructed in the area, 

primarily as sources of potable water for the urban areas and for agricultural purposes, while a 

number of pans also occur in the north-western part of the MMM area. 

2.2.5.1.1 Surface water 

The northern parts of the MMM around Bloemfontein, Botshabelo, Thaba Nchu and Dewetsdorp are 

located in the Modder River catchment, while the south-eastern parts around Wepener and 

Vanstadensrus are located in the Caledon river catchment. 

The surface water resources of the MMM area are extensively developed and the utilisation of 

surface water resources exceeds the local yields.  Water needs to be transferred between 

catchments to meet demand.  There are three main transfer schemes in the Modder and Riet 

catchments: a) the CaledonïBloemfontein Scheme, b) the OrangeïRiet scheme, and c) the 

CaledonïModder (Novo) Scheme. 

2.2.5.1.1.1 The Modder-Riet catchment 

The catchment of the Modder-Riet system covers an area of about 35 000 km2, most of which is 

semi-arid.  The mean annual precipitation (MAP) is between 300 and 500 mm per annum, except in 

the extreme east where the MAP increases to 500-600 mm per annum.  Only about 70% of the 

catchment contributes water to the river network. The balance drains to pans and enclosed drainage 

basins (DWA, 2009). 

2.2.5.1.1.2 The Modder River catchment 
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The Modder River catchment is about 17 400 km2 large.  The Modder River, with its source at an 

altitude of 1 600 metres in the hills near Dewetsdorp, is the main tributary of the Riet river.  It flows 

in a north-westerly direction before turning to a westerly direction before the Krugersdrift Dam.  It 

joins the Riet River just upstream of Ritchie.  Up-stream from the Rustfontein Dam several small 

tributaries join the Modder River.  Down-stream of the Rustfontein Dam, the tributaries that originate 

in the densely populated areas around Botshabelo are the Klein Modder River, Sepane Spruit, 

Koring Spruit, and Koranna Spruit (DWA, 2009). 

The bulk of the natural runoff into the Modder River is from areas located above the confluence of 

the Modder and Klein Modder Rivers.  The rest of the Modder River catchment is relatively flat and 

very little runoff enters the system.  Numerous pans are found in the low-gradient western half of the 

Modder river catchment.  Rain fills these pans in the summer, but they hardly ever overflow (DWA, 

2009). 

Dams in the Modder River include: a) the Rustfontein, b) Mockes, c) Groothoek and d) Krugersdrift 

dams.  The Rustfontein Dam, located on the Modder River to the west of Botshabelo, is the major 

storage reservoir in the Modder River.  It was commissioned in 1954 to be a major water source for 

the Bloemfontein area.  It currently provides the bulk of the water supplied to Bloemfontein from 

Maselspoort.   Water from the dam is released into the Modder River, which flows into the Mockes 

Dam between Bloemfontein and Botshabelo.  The Mockes Dam is primarily a balancing dam to 

ensure a constant supply of water to the purification works at Maselspoort weir.   

Bloemfontein receives the bulk of its water from the Caledon-Modder transfer scheme, as well as 

from the Mockes Dam, from where it is abstracted and treated at the Maselspoort water treatment 

works.  The Rustfontein water purification works was commissioned at the end of 1998 and supplies 

Botshabelo and Thaba Nchu with purified water that is abstracted from the Rustfontein Dam.  

Botshabelo can also be supplied via the Caledon-Modder transfer scheme.  The Groothoek Dam is 

located south of Thaba Nchu on the Kgabanyane River, a tributary of the Modder River that supplies 

water to Thaba Nchu.  The Krugersdrift Dam is also located on the Modder River north-west of 

Bloemfontein, but supplies water for irrigation purposes to the downstream Modder River 

Government Water Scheme. (DWA, 2009 and DWA, 2012). 

Domestic, agricultural, and industrial water users are heavily reliant on the Modder River.  In the 

headwaters of the Modder River (upstream of the Rustfontein Dam), the areas of scheduled and 

diffuse irrigation are supplied from run-off river abstractions and from the numerous farm dams in 

the area.  The middle Modder River catchment is highly developed in terms of agriculture and 

urbanisation.  Botshabelo and Thaba Nchu are located in the upper reaches of this region, with 

Bloemfontein further downstream.  The Middle Modder River and Upper Riet River sub-catchments 

deliver large volumes of good quality water, mainly for irrigation purposes, where lucerne is the major 

green feed under irrigation.  Intensive irrigation upstream of the Krugersdrift Dam is supplied from 

run-off and river abstractions and farm dams.  The Modder River Government Water Scheme serves 

most of the lower Modder river catchment (the area between the Krugersdrift Dam and Twee Rivier).  

The water scheme receives water from the Krugersdrift Dam and numerous farm dams.  According 

to some estimates, the Modder River is already exploited to the limits of its sustainable yield (DWAF, 

2004 and DWA, 2009). 
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2.2.5.1.1.3 The Riet River catchment  

The Riet River originates in the hilly areas to the east of Dewetsdorp and flows in a northwesterly to 

westerly direction to the confluence with the Vaal River.  The Tierpoort Dam is located upstream of 

the Kalkfontein Dam on the Tierpoort River, which is a tributary of the Riet River.  The Tierpoort River 

is not a reliable source of irrigation water and irrigation water is often pumped from farm dams and 

underground sources 

2.2.5.1.1.4 The Caledon River catchment 

The Caledon River, which forms the border between South Africa and Lesotho, is the largest tributary 

of the Orange River in the Upper Orange water management area.  

Major dams of the Caledon catchment that are located in the MMM area of jurisdiction are: a) the 

Welbedacht, b) Knellpoort, and c) Egmont Dams.  The Welbedacht Dam is located on the Caledon 

River and it supplies water to urban users in Bloemfontein, Botshabelo, Dewetsdorp, and various 

smaller users, as well as irrigators downstream of the Welbedacht Dam.   

The irrigators downstream of the Welbedacht Dam have no rights to the water in the Welbedacht 

Dam and only the normal inflow is released for irrigation purposes.  The Welbedacht WTW supplies 

water via the Caledon-Bloemfontein pipeline to Bloemfontein, Botshabelo, and some smaller 

consumers (DWA, 2012). 

The Knellpoort off-channel storage dam was constructed to mitigate the impact of the decreasing 

yield of the Welbedacht Dam.  Lower yields are caused by siltation and the increasing demand for 

water from The Caledon-Bloemfontein Regional Water Supply Scheme.  The Knellpoort Dam 

receives water from the Caledon River via the Tienfontein pump station.  The water that is diverted 

from the Caledon River to the Knellpoort Dam is then released back into the Caledon River. Bloem 

Water then abstracts the water from the Welbedacht Dam (DWA, 2012). 

The Egmont Dam is an arch type dam on the Boesmankop Spruit, a tributary of the Caledon River 

near Vanstadensrus.  The dam was constructed primarily for irrigation purposes in 1937. 

2.2.5.1.2 Wetlands 

A total of 18,735 wetlands have been mapped for the Free State. They are estimated to cover about 

2,129 km2 (about 1.7% of the total surface area of the Free State Province).  All of these identified 

wetlands are classified as threatened.  Limited information is available on the status of the wetlands 

within the MMM area of jurisdiction, however.  See Figure 5 for an indication of the wetlands located 

in the MMM area of jurisdiction. 
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Figure 5.  Wetlands of the MMM 




























































































































































































































































































































































































































































































































































